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PURPOSEFUL SPLINTING FOLLOWING INJURIES 

OF THE HAND 

SUMNER L KOCH, M D , F A.C S., and MICHAEL L MASON, M D , F A C S , 

Chicago, Illinois 


N O discussion of the importance 
of rest in the treatment of injured 
hands and of methods of securing 
it 'would be complete without an 
acknowledgment of our indebtedness to the 
teachings of Hugh Owen Thomas, and it is 
fitting to remind ourselves again of the extent 
of that obligation 

The story of Hugh Owen Thomas goes back 
more than 200 years when a dark complexioned 
Welsh boy,i Evan Thomas by name, began to 
show a special aptitude for caring for the sick 
and injured animals about the farm As he 
grew older his reputation spread, and, revers- 
ing the procedure of the famed Dr James 
Doohttle, who found animals more to his lik- 
ing than humans, Evan Thomas gradually de- 
veloped a practice among the farmers of the 
countryside, a practice which eventually ex- 
tended over North Wales and neighboring 
parts of England On his death, in 1814, a 
tablet was erected to his memory 

“ . . who, in humble life, u ithout the aid of educa- 
tion or any other advantages, by an extraordinary 
gift of nature, acquired such a knowledge of the 
human frame as to become a most skilful Bone- 

From the Department of Surgery, Northwestern University 
Medical School ^ 

‘There IS an oft repeated legend that Evan Thomas was of 
Sptush descent, the older of two brothers, sole survivors of a 
shipwreck on the rocky coast of Angefsea in Wales 


setter, whereby he rendered himself pre-eminently 
useful to his fellow-creatures ” 

Evan Thomas was followed by five sons who 
carried on his work Of these, Richard, con- 
sidered the most skilful, had three sons and 
four daughters Except for the eldest, Evan,' 
they carried on the family tradition m their 
own neighborhoods. Evan at the age of 19 
went to Liverpool to seek wider fields for his 
talents He began by treating the injuries of 
his fellow workers in the foundry where he had 
found an opportunity to work, and so success- 
ful was he that he soon was able to set up in 
practice as a bonesetter He developed an 
extensive following among the dock workers 
and laborers of Liverpool Here, in 1832, he 
married a Miss Roberts, and here his five sons 
were born, of whom the eldest, Hugh Owen 
Thomas, born August 23, 1834, is our hero. 

Hugh Owen was a silent lad of rather frail 
physique, but an ardent student and a lover 
of books and nature An intellectually gifted 
and greatly loved mother and a thoughtful, 
kindly schoolmaster were potent factors in 
developing the idealism, the stern sense of 
duty, the constant self criticism and unwill- 
ingness to be satisfied with any achievement 
short of perfection, the love of poetry and 
niusic which were outstanding characteristics 
of the boy and man 
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ischium, "with suitable instruments the atm stems 
are cut and the ends introduced into the patient’s 
boot The whole operation is complete in less than 
five minutes The boot has been prepared before- 
hand by having a tube placed in the heel and a ver- 
tical V-shaped gap cut out from the back of the 
upper while the front of the boot is slit up to the toe 
—all these preparations being essential to avoid fric- 
tion This, as Thomas put it, takes less time than it 
does for a smith to ‘blow up his fire ’ The next 
patient may be a case of intestinal obstruction who 
IS visited five or six times a day. And so the round 
went on until breakfast, which consisted of a cup of 
tea and a couple of bananas The meal rarely lasted 
for more than ten minutes, but he alwaj's found time 
to relate any comic adventure that may have oc- 
curred on the round, and to glance at the more impor- 
tant items in his morning paper 

“From nine until two he was at work in his room, 
where he met w ith every variety of case both medi- 
cal and orthopiedic During the morning he saw 
between thirt}^ and forty patients, prescribed and 
dispensed medicine for them, dressed their wounds, 
reduced their fractures and dislocations, and gave 
each one his individual attention Long experience 
on the surgical side had enabled him to make a rapid 
diagnosis and to ask only those questions which had 
a direct beanng on the case 

“His methods of examination, although rapid, 
were very gentle He had wonderful knowledge of 
the movements that give rise to pain and of the value 
of an accurate grip in steadying muscle and support- 
ing a limb Whenever he had to handle a fracture he 
persuaded the patient to abstain from all effort, and 
to leave the muscles slack, knowing full well how 
often pam is self-inflicted 

“There was hardly a morning w'lthout one or two 
cases of fracture, and these were ahvays expeditiously 
dealt with without anaesthesia 

“The equipment of the establishment in Nelson 
Street was such that no outside aid was needed 
There was a blacksmith at work in a smithy, a sad- 
dler finishing off the various splints, and duties of 
others were the making of adhesive plasters and 
bandages, and the preparation of dressings There 
were splints of every size to suit any possible deform- 
ity that might appear or for any fracture that might 
have occurred No matter from what distance a 
patient came, no matter whether the affection be 
spinal caries, hip disease, or fractured thigh, he was 
always able to return home in an hour or so, most 
accuratelj' fitted with a simple and appropriate 
splint 

“At half-past two people were seen at their homes 
without delay, for at 4 30 he must be hack at Nelson 
Street 

“His last meal finished he hurried from the table 
to see his evening flock who continued to come until 
eight o’clock Although most of these were Club 
members quite a number of them were surgical cases, 
but the patients had more confidence in him than iii 
hospitals In spite of his strenuous day he is bright 


and cheery, for he loves to chat with the working 
man on the character and scope of his w'ork Usually 
at eight he made his last round, confining his visits 
to those cases critical in themselves, or interesting 
from the point of view of investigation It was 
always interesting because compound fractures and 
intestinal obstruction were often encountered 

“From nine-thirty to twelve he either worked in 
his lathe room, which was fitted with the most mod- 
ern machinery, making new surgical instruments or 
repairing old ones, or he would find his way to the 
library to read and write 

“This, then, presented an ordinary day’s work, 
and to anyone who knew Thomas, w’lth his frail 
body and anxious mind, entering whole-heartedly 
into his patients’ troubles and always unsparing of 
effort, it IS a marvel how' he could continuously work 
at such pressure for over thirty years— for it must be 
remembered that he never took a holiday. During 
all these years of work he was only aw’ay from home 
some SIX nights, and even on Sunday mornings he 
had his free clinic when nearly tivo hundred cases, 
many of them of great interest, collected from all 
parts It was a great scene, and surgeons who were 
present never ceased talking of the marvels they had 
witnessed, for Thomas was years ahead of his time 
and the results of his treatment of fractures and 
tuberculous arthritis seemed then little less than 
miracles 

“He used to long for Sunday evenings, wLich he 
always devoted to music His wife sang while he 
played the flute These evenings gave him intense 
delight, for he was passionately fond of music and 
knew all the operas well, but the night nearly ahvays 
closed with Welsh airs In later years when he, as 
he put It, got ‘too tired to blow’ he went to bed early 
and read, while his niece played for him, and before 
he slept he always called for ‘The Dead March 
in Saul ’ He possessed three most beautiful silver 
flutes, and it is interesting to note that he specially 
designed some of the machinery of the stops to sim- 
plify the movements ’’ 

For thirty years he kept up this strenuous 
pace, happy in his tvork and in his home, pre- 
sided over by his one confidant, the gracious 
and beautiful Elizabeth Thomas Then, ex- 
posure to cold while on a consultation in a 
neighboring town, pneumonia of brief dura- 
tion, death — Januarj'^ 6, 1891 

Thomas’ claim to enduring fame is securely 
based on his logical and successful methods of 
treatment of disease — methods which were 
unsown to or unrecognized by his contempo- 
raries, but which today are accepted as sound 
and correct At the very basis of his treat- 
ment was the principle of maintaining com- 
plete rest of injured and inflamed tissues Not 
only did he insist upon rest for injured and 
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From the age of *3 to 17 he attended the 
college at New Brighton, and subsequent!} 
was apprenticed to his maternal unde, Dr 
Owen Roberts, surgeon to the Workhouse In 
firmarj at St Asaph This association ivith a 
stimulating personalitj, a physician with an 
evtensive practice and a stiolarly mind, was 
another fortunate opporlunitj for this earnest 
young student 

Evan Thomas, the silent serious minded 
father wiseK and generously decided that his 
sons should have a medical education and be 
come qualified practitioners W'lsely, because 
the constantly increasing friction with the 
medical profession and the handicaps under 
w hich he himself labored as a result of his lim 
ited medical training made him realize that 
the opportunities for the bonesettcr were 
steadily diminishing, generously, because he 
must have foreseen that eventually it might 
mean a parting of the ways between the un 
schooled bonesetter and the sons educated in 
the most advanced medical institution of hi> 
day Such a parting from his eldest son even 
tuaily came, with sorrow and unhappiness for 
both 

At the age of 2 1 Thomas entered the Uni 
versity of Edinburgh Symes, Spence, Simp 
son and Goodsir then held professorships, Lis 
ter was house surgeon to Symes There in 
roam& on the top floor of one of the tall bouses 
so common m Edinburgh, on an aUowance of 
ten shillings a week, he lived during the two 
y ears of the prescribed medical course Noth 
ing impressed him so much as the number of 
amputations constantly performed for mflam 
mation and diseases of the joints— conditions 
he had seen so often successfully managed by 
conserv ative treatment in his father s practice 

Uler tw oy ears at Edinburgh, twelvemonths 
at University College m London and a penod 
of study in Pans he joined his father in prac 
tice at Liverpool Beforctwoyearshadpassed 
the parting of the w ay s came and m 1 859 Hu^ 
Owen set up in practice for himself at 74 
Hardy Street 

Soon he w as as busy as his heart could msh 
A number of clubs and organizations of work 
ingmon chose him as their medical ofiker In 
1S66 he was compelled to stcL larger quarters 
and moved to the house at n NcEon Street— 


the house w hick has become almost a shnne to 
e\cr5 man interested in the surgery of the tx 
tremitics, the bones and joints To it he added 
consulting rooms and a workshop, the latter 
fitted with every possible appliance for fash 
toning the splints w hich play ed so large a part 
in hjs treatment of injuries and diseases of the 
bones and joints 

His nephew, Sir Robert Jones, who joined 
him as an apprentice at the age of 15, has left 
this graphic picture of the man and his work 


Xn appearance Hugh Owen Thomas wasastnk 
tn^figure Hewas thmandpale about five feet four 
in height His features were refined and clear cut 
with an intelieetual forehead w hich receded slighth 
and dark grey eves which were capable of great ex 
pressjon sometimes sad and thoughtful but often 
al«ft and full of fire His slight moustache was dark 
and his spare beard pointed. He always sore a 
etoseiy buttoned blade frock coat and a peaked cap 
to sbelier his tender ey e> from the light His manner 
had been described as brusque but it was not so He 
was quick and abrupt and fired his questions and 
atiswets briskJv but he never repelled He was be 
loved by children Alwavs a good listener and most 
tolerant of criticwm he had no patience with dog 
malic fooU 

^ persona! sketch uould not be complete 
without an average day s work from early morning 
iiU late at mghl At siz o clock in the morning hi 
was mounted in a dog cart which had been built by 
to his own design on his own prem 
*v ** ?! addresses to be 

c happened that 

"loof usuallv with bis bate 
Uuckles an empty mdk can was handed to him 
Kwt as a rule they knew his knock The patient may 
have a broken leg intestinal obstruction or pneu 
monia ni«e was always time for a cheery word of 
advice and admonition If ,t was a broken thigh the 
ewensrons might want tightening pressure® pads 
adjust^ and many warnings were sure to be J\\ea 

S w w *“1 hnd that the 

bandage *<»d been loosened in a case of Pott s frac 
tuce rbe surgeon stormed and ihe patient was im 
TOd,«d, pmum IW a,, laajea to be ttosled 
hoyver » the beodoge n leepphed and a laJpia 
totem tt but betoe the .etgeon kevea a larnfbtob 
rf aeatog coven the p.o » " 

removed from his finger it is seaifrt w..i. , 

HOT taotheevJt and fhZa, SgS'b"' “n 
raeejios » boot .n one hand tod , boe conta.n"; 
enoemoo* cutting abetia in the othec hand He .1 
about to transform a bed spimt into a calmer n 
case of tuberculous knee for the time for waikma >,,! 
come The bandages are undone an<f the ring of thm 
^let 18 pressed hard upon the tuberoinv <,( the 
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of its own weight and because of the injury of 
tendons and joint capsules into volar flexion- 
all cry for support in a position which relaxes 
the injured tissues, and yet the application of 
a splint is not considered. 

Failure to recognize the importance of rest 
and relax-ation of injured tissues is not limited 
to senior medical students The house officer 
sees a patient with extensor tendons of ring 
and little fingers divided over the middle of 
the metacarpus He sutures the tendons, 
closes the wound and bandages the hand The 
idea of a simple splint to relieve tension on the 
sutured tendons (Fig i) does not occur to him 
The orthopedic resident late in the day sees a 
nurse who has just sustained a glass cut over 
the dorsum of the metacarpophalangeal joint 
and who cannot extend the thumb He real- 
izes that the extensor pollicis longus has been 
divided, but bandages the hand and tells her 
to report to the chief in the morning The 
idea of a splint to relax the muscle whose ten- 
don has been divided does not occur to him. 
The attending surgeon operates upon a patient 
with radial nerve divided at the middle of the 
arm He sutures the nerve and tells the house 
officer to close the wound A splint to relax the 
paralyzed extensor muscles (Fig 2) is forgot- 
ten and the patient is discharged from the hos- 
pital a week later with a healing wound but a 
hand limp in volar flexion A general surgeon 
sees a patient with division of flexor tendons 
and median and ulnar nerves on the volar 
aspect of the wrist He sutures the tendons 
and splints the part with wrist and fingers 
completely extended If he glanced at his own 
hand at rest on the table or considered the 
position of the fingers when relaxed he would 
realize that complete extension of the fingers 
puts tension on the flexor tendons and mus- 
cles, and that if he immobilizes the fingers in 
such a position after suture of the flexor ten- 
dons either the sutures will give way or they 
will cut through the tendons and permit com- 
plete separation of the sutured ends 

The cases cited illustrate some of the impor- 
tant indications for the use of splints in the 
treatment of injuries and infections of the 
hand, but the purposeful use of splints in- 
volves still more than the well recognized 
principle of rest of injured tissues Of equal 


importance with the care of tissues which have 
suffered a direct injury is the constant and 
prolonged relaxation of muscles whose nerve 
supply has been divided The return of func- 
tion, which one anticipates as regenerating 
nerve axons again grow downward into para- 
lyzed muscles, becomes practically impossible 
of attainment if complete loss of elasticity and 
muscle tone has resulted from constant over- 
stretching of paralyzed muscles by unopposed 
antagonists A different but long recognized 
application of purposeful splinting is its em- 
ployment so as to produce tension upon scar 
tissue for prolonged periods of time— particu- 
larly scar tissue that involves muscles, tendons 
and joint capsules -The subject of purposeful 
splinting can be presented to best advantage 
if the cases considered are grouped in accord- 
ance with the character of the injury and the 
anatomical structures chiefly involved. 

I INJURIES AND INFECTIONS OF THE SOFT PARTS 
—SKIN, SUBCUTANEOUS TISSUE, MUSCLES, 
JOINT CAPSULES 

The relief from pain that follows immobili- 
zation of injured soft tissues is well exempli- 
fied by the rapid improvement that follows 
splinting of the hand and wrist following a 
simple sprain A patient falls on his out- 
stretched hand, or he wrenches the wrist in 



- '6 * ^ simple aluminum splint to support little and 
ring fingers m e.xtension and rela.\- their extensor tendons 

so as to elimi- 

is; maa,. " eminence, the forearm portion 

ofThe LreaST ® smoothly on the volar surface 
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inflamed joints, but for injured and inflamed 
bones, soft tissues, intestinal tract — for an} 
tissue that was involved in injurj or infection 
With his recognition of the importance of rest 
he combined a mechanical genius and ingenu 
ity for developing simple and effective meth 
ods of securing it, and an unwillingness to stop 
until he had made as perfect as possible the 
splint or dev ice or method which would make 
certain of securing the desired rest 

Man} factors conspired to prevent him 
from gaining the heanng and the audience he 
deserved Host of his publications were pn 
vatel} printed and distributed He had no 
hospital appointments or teaching alhliations 
The antagonism of the members of the medi 
cal profession, man} of whom considered him 
simply a bonesetter, his uncompromising atti 
tude toward opponents and critics who knew 
little of his w ork, his lack of regard for medical 
authority, his naturall} sh> and retiring dis 
position, and, perhaps, most of all, the fact 
that he was so complelel} happj and so com 
pletelj engrossed m the little world that cen 
tered at ii, Nelson Street, all conspired to 
deprive him of the hearing and recognition he 
desen ed so well It was the good fortune of 
the medical profession and the world of suffer 
mg humanity that he should have left behind 
him an able and trained protagonist, Robert 
Jones, who made the medical world conscious 


T he importance of rest in the treat 
ment of injured tissues has been 
stressed by many surgeons since the 
time of Larre} * The beginner in surgery 
recognizes its importance m the treatment 
of fractured bones By a curious inconsist 
ency , probablv due only to failure of atten 
tion, he docs not realize that rest for contused 
and lacerated soft tissues is just as essential 
if healing is to take place promptly and with a 
minimum of scar tissue formation 



of the character and importance of his teach 
mgs 

Today the name of Thomas is associated in 
our minds chiefly with the famous hip splint 
and knee splint, described so carefully m his 
book, Diseases of the Ilip, Knee and Inkle 
Joints It Is often forgotten that he was a 
general practitioner, interested in ev ery phase 
of medical work His treatment of intestinal 
obstruction was far in advance of his time 
Ills regime of simple feeding and intestinal 
rest in the treatment of typhoid fever is ac 
cepted today as an essential part of the man 
agementof a disease w'hich until only 25 years 
ago was the scourge of cities and armies He 
was an expert Iithotomist His first publica 
tion was upon fractures of the jaw So wide a 
field of medicine and surgery did he illuminate 
by his teachings and practice 

Earnest, honest, clear thinking ingenious 
devoted to his home and his work, beloved by 
the poor of Liverpool who gathered in thou 
sands at hi> funeral stirred to their very 
depths by an emotion that found expression 
m passionate sobs and tear», as they lined the 
streets or pressed forward to gaze into the 
open grave, ’ ' this little man of unquenchable 
fire and indomitable energy stands out as one 
of the truly great and wholly admirable fig 
ures of nineteenth century medicine 


A patient comes into the dime with a 
crushed hand , because of the injury sustained 
two weeks before, the skin owr a large part of 
the dorsum of the metacarpus has become 
necrotic, the extensor tendons are exposed and 
partially necrosed As each turn of the band 
age IS unw ound he grimaces w ith pain \\ hen 
the wound is exposed the students are asked 
in turn what should be done for the patient 
One sa^, “Warm wet dressings to combat 
the infection", another “Dakin s solution 
another, “A skin graft when the infection is 
cleared up " etc No one thinks of immobiliz 
ing the hand and relieving the constant pam 
which results from every movement of in 
flamed and injured tissues The patient s 
facial expression, his apprehension at tverv 
touch, the position of the hand itself— falling 
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a 

Fig 4 Result of physical therapy combined w ith splinting of the hand in the posi- 
tion of function in a case of neglected infection involving the radial and ulnar bursie 
a, b, Appearance and position of hand at beginning of treatment c, Aletal splint, 
similar in principle to that illustrated in Figure 3, i\ith elastic band to abduct and 
rotate thumb d, Result at time wound discharge had ceased 

ately adds to the patient’s comfort and per- tions, much can be accomplished by the use of 
haps permits him the first relief from pain splints which bring constant tension to bear 

If the inflammatory reaction associated with upon scar tissue, whether it involves the super- 
a spreading infection is added to the hemor- ficial tissues, the muscles, the tendons, or the 
rhage and tearing of tissue that result from joint capsules The principle involved has 
injury, rest is even more important, and if it long been accepted, and the use of tension in 
can be provided with the affected part in the overcoming contractures, particularly of the 
position of function (Figs 3, 8), the ultimate von Volkmann type, advocated long ago by 
result will be most satisfactory (Fig 4) Claude Martin and his pupils in France and 

If contractures have developed as a result by Sir Robert Jones in England, has been the 
of neglected injuries or long continued infec- most important factor in the successful treat- 




Fig s Glove fitted wiA buckles and straps to permit application of tension to 
t 'k ^ Tension can also be everted upon the thumb if a buckle 

for the thumb strap is attached to the ulnar side of the glove at the level of the w eb 



Fig 2 Padded aluminum splint to relM Uie»bductow and eTtenwrs of the thumb 
and the exteosorsof fingers and «ri>t It can be easdy remosrd for cleansing of the 
hand and af^ticauoo of physical therapy and easily reapplied 


attempting to board a mo\nnfe car, or he tw ists 
the fingers and thumb as he clutches at some 
support to keep himself from falling The band 
and ^nst are painful and stvollen, perhaps 
slightly discolored Pressure o\cr the ulnar 
side of the ^trist joint or o\ef the metacarpo 
phalangeal joint of the thumb causes exqui 
site pain Certain movements exaggerate the 
pain X raj examination shotts no evidence 
of chipped or of linear fractures A sleeve of 
stockinet is dravt n ov er the hand, and a plas 
ter bandage is molded smoothlj over volar 
surface of band and forearm while the hand is 
held in the position of function— dorsiflevion 


at the wrist, semiflexion of thumb and fingers, 
abduction of thumb from hand, palm facing 
the patient The free ends of the stockinet are 
turned back to cov er the upper and low er edges 
of the plaster splint A muslin bandage is 
applied firmlj and smoothlj ov er the harden 
ing plaster, and almost before the dressing is 
TOmpIeted the patient expresses the relief he 
has obtained from the immobilisation and the 
smooth pressure of the bandage 

A similar splint or one of light aluminum 
which immobilizes the hand with crushed fin 
gers,or wath lacerated wounds or with surface 
scared bj a flame or by boiling water immedi 
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Fig 8 Splint for supporting fingers m extension and thumb in extension and 
abduction after suture of extensor tendons or injury of radial nerve By bending the 
distal end of the splint slightly to permit semiflexion of the fingers this splint serves 
equally \\ ell for mamtaimng the hand in the position of function 


ber of cases in which open wounds of the 
dorsum of the hand have been followed by in- 
fection and sloughing of covering tissue and 
extensor tendons By splinting the hand in dor- 
sal flexion at the wrist and almost complete 
extension at metacarpophalangeal and mter- 
phalangeal joints, and by treating the open 
wound with cleanly surgical care, and in some 
cases with a skin graft of intermediate thick- 
ness, healing has been obtained in such cases 
and a bridge of scar tissue formed between the 
ends of widely separated tendons, which acted 
as a substitute for the extensor tendons and 
permitted the fingers and hand to be brought 
to a straight line xvhen healing was complete. 
Although the fingers could not be maintained 
in complete extension when the hand was held 
in hyperextension at the wrist, the functional 
results were satisfactory and the necessity 
for technically difficult operative procedures 
avoided * 

If tendons have been sutured the part should 
be immobilized in such a position that mini- 

there has been loss of both co^ enng tissue and tendons on the dor- 
sum of the hand and healing taV.es place b> «car tissue formation.one can 
not hope to unite the separated tendons or to replace the destrojed ten- 
dons with grafts ithout first securing a co\ enng of normal skin and sub- 
cutaneous tissue to replace the destrojed co\enng tissue The attempt 
to make an incision in scar tissue, dissect it from its bed to expose injured 
tendons, and then replace it and suture the incision will end in extensixe 
sloughing and loss of tissue because of the low MtaliU of the scar tissue 
co\ enng 


mum tension is put upon the suture line Oth- 
erwise one of several unfavorable results oc- 
curs: the suture material cuts through the 
tendon ends and fails to hold them in approxi- 
mation, or the suture material gives way com- 
pletely; or, at best, the fibroblastic and fibrous 
tissue which forms to unite the tendon ends is 
stretched to such a degree that the tendon is 
lengthened and the maximum contraction of 
the muscle belly is not sufficient to take up the 
slack 

If flexor tendons of thumb or fingers have 
been sutured relaxation is best obtained by 
flexion at wrist and metacarpophalangeal j'oints 
(Fig 7) The fingers should not be sharply 
flexed at the interphalangeal joints Flexing 
the fingers about a roller bandage in the palm 
after suture of their flexor tendons frequently 
results m fixation of the tendons within their 
digital sheaths and a contracture exceedingly 
difficult to overcome After suture of extensor 
tendons relaxation of fingers or thumb can be 
obtained by dorsal flexion at the wrist and 
complete extension at metacarpophalangeal 
and proximal interphalangeal joints (Fig. 8). 

3 NERVE INJURY 

Sir Robert Jones in a lecture to a group of 
American medical officers once stated his be- 
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>ig 6 Complete reilorationof fimclionof (liuinbresultmgfrom simple splinting of 
thumb m abduction and extensioD for 4 weeks following division of extensor poDicis 
longus 


ment of this condition Purposeful splinting 
m the treatment of contractures in\oKes the 
use of splints which permit the application of 
stead} tension for prolonged penods of time, 
which do not produce excessive pain, and 
which can be easily adjusted and easih ap 
plied and removed so as to permit active use 
of the hand and the application of physical 
therap} in conjunction with the use of the 
splint In cases m which the small joints of 
the hand have become stiff m extension the 
use of a glove fitted with straps and buckles, 
which permit the fingers to be drawn into a 
flexed position (Pig 5), often is helpful 

3 on isiov or muscles and tendons 
The retraction toward its origin and to a 
lesser extent toward its insertion that takes 
place the moment a muscle bell} or its tendon 



IS divided, is a well recognized fact Released 
from their normal tension muscle fibers imme 
diafcl} contract to a position of rest If the 
muscle or tendon is completel} div idcd, and if 
the tendon glides m an individual sheath, as 
does the flexor pollicis longus for example, no 
amount of restraint or fixation of the afTected 
part will prevent separation of the two ends 
or permit satisfactory healing without approx 
imaiion by surgical operation If, however, 
the muscle or tendon is not completel} divided, 
or if Its retraction is checked b} bands or fibers 
of attachment to adjacent tendons, such as 
unite adjacent extensor tendons on the dor 
sura of the metacarpus or if it is fixed to some 
extent by areolar tissue such as surrounds the 
extenwr pollicis longus on the dorsum of the 
thumb immobilization of the part in a posi 
tion that brings the insertion of the muscle as 
close as possible to its origin offers a reason 
able chance that operation ma} be avoided 
Such immobilization should be carried out in 
ever} case m which immediate operative treat 
ment IS contra indicated because of the condi 
tions under which the wound has been sus 
tamed or because the most favorable time for 
operative care has passed before the patient is 
seen bv the surgeon Four times m recent 
}ears we have seen restoration of function of 
the completel} div ided extensor pollicis longus 
follow immobilization of the thumb in the com 
pictel} extended position with the help of a 
splint -ippbcd 24 hours after injur> and kept 

jn place for a period of four weeks (Til is) ^ 
Satisfactor} though not complctclv sue 
ecssful, results have been obtained m a num 
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Fig II Splint for supporting fingers in setniflexion at Fig 12 Pattern (in black) for making a simple splint to 
metacarpophalangeal joints after suture of median and support hand in position of function When at rest the 
ulnar nerves Strap shown in Figure 10 is attached to ulnar longitudinal axis of the hand, de, makes a slight angle with 
side of splint Above, Appearance of hand 3 months after the axis of the forearm, ef The line of the metacarpopha- 
injury and repair of divided median and ulnar nerves and langeal joints, ba, is not quite transverse to the long axis of 
all flexor tendons On attempting to straighten the fingers the hand, and makes a still greater angle with the long axis 
they fall into hyperextension at metacarpophalangeal joints of the forearm 

because of lumbncal and interosseous paralysis Below, When the splint is cut along the line o'c, and the flat sheet 

Result 14 months after injury Splint show n was worn con- distal to the line ba rolled into a small cylinder the splint lies 
stantly for ii months to prevent overstretching of para- smoothly on hand and forearm wuthout pressure on thenar 
lyxed muscles urea A few blows of the hammer are needed to gutter the 

part over the forearm and a slight bend in dorsal flexion at 
the ivnst 

words, after suture of median and ulnar nerves 

just above the wrist the fingers must be sup- If the radial nerve is divided above the ori- 
ported in slight flexion at the metacarpopha- gm of its motor branches the paralyzed exten- 
langeal joints and the thumb in rotation and sors and abductors must be supported in the 
partial adduction during the period of from 9 relaxed position Such a position involves 
to 15 months that is required for the slow abduction as well as extension of the thumb 
downward growth of nerve axons One pa- (Fig 8) Simply to support the fingers and 
tient recently under observation, a 12 year old thumb on a flat splint dorsiflexed at the wrist 
boy operated upon a few hours after injury by is to ignore the importance of abduction in the 
Dr Russell Bothe, then surgical resident at function of the thumb 
the Cook County Hospital, wore out the felt 

covering and leather straps on his splint three preparation op splints 

times during the course of a year, but the re- Since the surgeon may be called upon at 
suit obtained justified the trouble and incon- any moment to provide a splint for any one of 
venience involved in the treatment (Fig n) many indications and for any size of right or 
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lief that i! the hand and fingers were aliened 
to fall into complete fie'uon onl} once after a 
division of the radial ner\e, an irreparable 
mjur> of the extensor muscles resulted If a 
single ov erstretchingof paralj zed muscle fibers 
causes irreparable mjur> it is obvious hon 
serious must be the clTcct of permitting para 
Ijzcd muscles to be continually overstretched 
by powerful and unopposed antagonists Tht 



Fig 10 Simple strap apparatus for rotating tbumb so 
as to face fingers the strap attached to the loop around the 
thumb IS buckled to the wrist strap on the dorsum of the 


typical deformity of the hand that results from 
the paralysis of the small muscles of the hand 
folloning injury or division of median and 
ulnar nerves is recognized by every medical 
student Cunously enough though ne take 
great pains to teach the student the meaning 
of the “aM hand,” the flat and wasted thenar 
eminence (Fig 9), the hyperevtension at meta 
catpophalangeal joints, rarely is it emphasued 
that with adhesive strapping or a leather 
wristlet with suitable attachment it is possible 
to rotate the thumb to face the fingers (Fig 
10), or that with a simple and light splint the 
fingers can be supported in slight flexion at the 
metacarpophalangeal joints (Fig n) and the 
thumb adducted tow ard the hand md so par 
alyzed thenar muscles lumbrical and interos 
seous muscles and adductors of the thumb 
can be protected from the harmful effects of 
continued overstretching | 

If the maximum value of such treatment is 
to be obtained for the patient it must be per 
sisted in until functional restoration takes 
place Sir Robert Jones expressed it terseK 
‘The most skilful operation performed on the 
most suitable case will prove a fiasco unless 
the affected muscles are continually kept re 
laxcd until recovery takes place ’ In other 



SCOCH AND MASON- PURPOSEFUL SPLINTING FOLLOWING INJURIES OF HAND 13 


las more elaborate tools and metal cutting 
nstruments at his command. 

A few standard patterns serve as a basis for 
ihe great majority of splints required in ordi- 
aary surgical practice 

I V olar cock-up splint This splint (Fig 3) 
IS designed primarily to support the hand 
in the position of function, dorsiflexion at 
the wrist, semifiexion at metacarpophalangeal 
Joints and thumb abducted from the hand 
Support of the hand in such a position during 
the long period of convalescence from a severe 
infection or an extensive burn greatly simpli- 
fies the problem of restoration of function 
when healing is complete If used in the pres- 
ence of acute infection the splint can he steri- 
lized and incorporated in a large warm wet 
dressing At a later stage it can be padded 
with soft rubber which can be easily cleansed 
and autoclaved if necessary If used when 
little or no wound discharge is present it can 
be covered with felt and provided with straps 
and buckles to facilitate application and re- 
moval 

In making a pattern for the splint the nor- 
mal hand of the patient is laid palm downward 
on a sheet of white paper and a tracing made 
of the hand and forearm (Fig 12) Three 
points are marked on the tracing a, the radial 
border of the hand at the level of the second 
metacarpophalangeal joint; b, the ulnar bor- 



Fig 16 A splint to produce extension of sermflexed 
fingers and wrist w ith the aid of elastic tension 


der of the hand at the level of the fifth meta- 
carpophalangeal joint, c, the radial border of 
the forearm at the level of the radial styloid 
An outer line, xyz, is added to give a rectangu- 
lar shape to the distal end of the pattern A 
crescentic section is cut from the pattern along 
the line a'c so as to eliminate pressure upon the 
thenar eminence The rectangular portion of 
the splint distal to the line aab is rolled into a 
cylinder of small diameter in such a way that 
the long axis of the cyhnder lies exactly par- 
allel with the line ab The cyhnder should rest 
easily between thumb and fingers and permit 



Fig IS Splint for application of elastic tension to semiflexed fingers and thumb 

lying alongside hand 
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left hand he must have available adaptable 
material and means of fashioning it to the re 
quired end 


For simple immobilization for a relatnelj 
bnef period of an injured hand or forearm 
mthout an open nound nothing is more satis 
factory than plaster of pans smoothl> molded 
over closely fitting stockinet on dorsal or volar 
surface of the injured extremity Thumb or 
fingers can be included if necessar>, or the 
splint stop short at any desired level to permit 
movement at certain joints 

For most other purposes— for patients with 
open wounds, for tension splints, for splints 
requirmg frequent remov al and particularlj 
for splints intended for use for long periods of 
time — aluminum has been found particularH 
useful and adaptable Sheet aluminum 064 
inches in thickness, designated b> the manu 
facturers No 2 S^H, can be easily cut to the 
desired size with ordinary “tin snips ’ It is 
sufficiently rigid to maintain anj desired shape, 
and still light enough not to be cumbersome 
With a few simple tools which can be kept in a 
drawer m the splint room— snips a hammer, a 
Jig saw to cut finger pieces, bending irons, file 
and sandpaper to smooth rough edges, a small 
drill to bote holes, rivets with which to attach 
a thumb piece— and with a vise in which the 
splint can be firml> held as it is fashioned and 
smoothed off, splints for most purposes can be 
promptly and easilv prepared For hinged 
splints and tension splints with slotted finger 
pieces we depend upon the splint maker who 
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has more elaborate tools and metal cutting 
instruments at his command. 

A few standard patterns serve as a basis for 
the great majority of splints required in ordi- 
nary surgical practice 

I. Volar cock-up splinl This splint (Fig 3) 
is designed primarily to support the hand 
in the position of function, dorsiflexion at 
the wrist, semiflexion at metacarpophalangeal 
joints and thumb abducted from the hand 
Support of the hand in such a position during 
the long period of convalescence from a severe 
infection or an extensive burn greatly simpli- 
fies the problem of restoration of function 
when healing is complete. If used in the pres- 
ence of acute infection the splint can be steri- 
lized and incorporated in a large warm wet 
dressing. At a later stage it can be padded 
with soft rubber which can be easily cleansed 
and autoclaved if necessary. If used when 
little or no wound discharge is present it can 
be covered with felt and provided with straps 
and buckles to facilitate application and re- 
moval. 

In makmg a pattern for the splint the nor- 
mal hand of the patient is laid palm downward 
on a sheet of white paper and a tracing made 
of the hand and forearm (Fig 12) Three 
points are marked on the tracing . a, the radial 
border of the hand at the level of the second 
metacarpophalangeal joint, b, the ulnar bor- 



Fig 16 A sphnt to produce extension of semiflexed 
fingers and wrist w ith the aid of elastic tension 


der of the hand at the level of the fifth meta- 
carpophalangeal joint, c, the radial border of 
the forearm at the level of the radial styloid 
An outer line, xyz, is added to give a rectangu- 
lar shape to the distal end of the pattern A 
crescentic section is cut from the pattern along 
the line a'c so as to ehminate pressure upon the 
thenar eminence The rectangular portion of 
the splint distal to the line aai is rolled into a 
cylinder of small diameter in such a way that 
the long axis of the cylinder lies exactly par- 
allel with the line ab The cylinder should rest 
easily between thumb and fingers and permit 



Fig JS Splint for application of elastic tension to semiflexed fingers and thumb 
lying alongside hand 
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flexion of the fingers at the nictacarpophalan appbe<l to each digit \ loop to slip over each 
gcil joints Its long avis lies almost transverse finger, and united to a corresponding loop on 
to the vertical avis of the hand piece, de, and the bridge with a tension spring, a buckle and 
thelattcr forms a slight angle with the vertical strap constitute a device easj to appl> and 
avis of the forearm piece, e/ When the splint remove, and easj to adjust to anj degree of 
Is guttered so as to lie smoothlj on the fore tension 

arm, and bent slightl> at the wrist joint so as ^ Dorsal splint for application of tension 
to provide dorsal flevton at the wrist joint, it upon fingers If because of volar scars or open 
should support the hand comfortably in the wounds it is found undesirable to place the 
position of function (Fig 3, d) splint on the volar surface of the forearm a 

3 Splint for extension of fingers and thumb similar effect can be obtained by making the 
If it IS desired to hold the fingers and thumb splint in two pieces, one for forearm and one 
m extension, for example, after suture of ev for hand, and uniting them with a hinge at the 
tensor tendon or injur) of radial nerve, the wrist joint Dorsal flexion of the desired de 

gree can be obtained by a stout spring strap 

and buckle running from the distal end of the 
hand piece to the forearm piece (Figs 14, 15) 
The pull on individual digits can be obtained 
b) adding a bridge or arch, and straps and 
spnngs for individual digits just as with the 
volar cock up splint 

5 Splint for application of tension on flexed 
fingers The hinged dorsal splint can be used 
to advantage m cases of flexion contracture of 
the fingers whether the contracture is of the 
typical Volkmann t>pe or whether it has fol 
lowed infection or injurj other than the typi 


splint IS prepared from a pattern sinuiaii) 
made but the added portion, axyz, is omitted, 
and a thumb piece is added by riveting to the 
splint at the proper angle a single stnp of alu 
mmum, . mch^ideand turned in sjici a »ay 
that the thumb rests easily upon it fUg ») 

7 Splint to apply tension upon fingers at 
metacarpophalangeal or xnterphalangeal joints 
If It is desired to put tension upon stiff meta 

carpophalangealorinterphalangealjomtswhile 

the hand held in dorsal flexion at the wnst 
loint a bridge or arch of aluminum can be nv 
eted to the spimt (Fig 13) and from it tension 
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cal injury about the elbow joint which leads 
to Volkmann’s contracture If the contracture 
is not too marked and the fingers can be par- 
tially extended a splint such as that illustrated 
in Figure 17 is useful The thumb piece per- 
mits the application of tension to the thumb, 
the direction of the line of tension can be 
changed as desired, usually the thumb needs 
to be abducted from the hand so as to increase 
the span between thumb and index finger. 

If the fingers are sharpl}"- flexed into the 
palm a splint which permits a pull directly 
distalward instead of dorsalward is required 
Such a pull can be obtained with loops, springs 
and buckles attached to elongated finger pieces 
(Fig 17) or by lengthening the slotted finger 
pieces shown in Figures 16 and 17 and bending 
them at a right angle near their distal ends 
Since this type of splint is usually required 
for advanced cases of Volkmann’s contracture 
two other features are usually added to it. a 
thumb piece, extending outward from the 
splint opposite the base of the thumb, and a 
short arm piece, attached to the forearm piece 
by a hinge at the elbow, which serves both to 
keep the splint from being displaced distal- 
ward along the forearm, and so neutralizing 
the tension, and as a fulcrum from which ten- 
sion in the direction of outward rotation of the 
forearm can be obtained (Fig 17) 

The latter is important in those cases in 
which the hand with sharply flexed fingers is 
constantly held in pronation Unless it can be 
drawn into supination at the same time that 
the fingers are drawn into extension the result 




Fig 18 Modification of Lewm’s baseball finger splint 
for supporting a single finger in extension after suture of 
extensor tendons 

will not be satisfactory. With the splint held 
in a fixed position with the aid of the arm piece 
the hand and forearm are drawn toward the 
position of supination with the help of a broad 
strap across the wrist joint and the outward 
pull upon the semiflexed thumb 

Other modifications of these splints will sug- 
gest themselves to anyone who is constant^ 
confronted with the treatment of injuries of 
the hand. A single extension piece, for exam- 
ple, can be added to the volar cock-up splint 
and perrnit application of tension to a single 
digit while the others are supported in the 
position of function For a fracture of a proxi- 



IS drawn toward the splint by a circle of garter e°Luc 
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mal phalanx, of a nielacarpal, or lot a Ben 
nejt’s fracture ot the metacarpal of the thumb 
such a 'iphnt helpful I o support the fingers 
m abduction after separation of fused fingers 
and the application of a free graft a flat spUnt 
can be prepared uith indmdual finger pieces 
w idel> separated Such a splint gives support 
and immobilization and at the same time per 
mits the application of sponge pressure over 
the grafts between the separated fingCTS To 
support a single finger in complete extension 
a modification of Leu in’s baseball finger splint 
is useful (Fig i8) To bring elastic tension to 
beat upon an mtcrphalangcal joint after the 
finger has been left immobile in flexion follow 
mg di\ ision of the extensor tendon a modifica 
tion of Bunnell s safttj pm splint (Fig jo'i can 
be used to advantage 

It IS hardly nece'-^rj to add that much 
effort and ingenuity have been expended b> 
many men to devise satisfactory splints for 
immobilizing and protecting the injured hand 
The coekup splint of Sir Robert Jones for sup 
porting the hand m dotsiflexion at the wrist is 
known to every surgeon The baseball hn 
grr” splint of Lewm and the “safety pm’ 
splint of Bunnell for produang extension at 
the proximal mtctphalangcal joint have been 
mentioned William E Browne's ingenious 
and adaptable splint can be utilized for manj 
of the conditions referred to in the preceding 

SUUUAKS 

Purposeful “plmting following injuries and 
infections of the hand involves at least three 
important principles (i) securing rest for in 
jured and inflamed tissues, whether soft lis 
sues tendons, muscles, joint cap-uksor bones, 
{2) securing relaxation of muscles whose ten 


dons have been dmded or w hose nerv e supply 
has been injured, (3) bringing constant and 
ptolongtd tension to bear upon scar tissue 
whose gradual contraction interferes wnth the 
function of the hand The studied application 
of these principles can aid verj dehnitely m 
bringing about rt slot ition of function after 
iniurv and infection have taken place 
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FLUID BALANCE IN THE PUERPERItM^^— 7;:;;;^ 

E GRANVILLE CRABTREE, M D , F A C S . Boston, Massachusetts 


T he more we add details to the sum 
of knowledge about any common dis- 
ease when it occurs in patients who 
are in, or immediately past, the pe- 
riod of gestation, the more it appears that 
pregnancy distorts the picture from that pre- 
sented in the non-pregnant This conviction 
and noted instances of undoubted polyuria 
after delivery have supplied for me the impe- 
tus to investigate fluid balance m the^ puer- 
perium as a distinct entity. I am conscious of 
the fact that the methods employed in ob- 
taining these data fall far short of scientific 
requirements in completeness, a complete 
study is more fittingly performed in a well 
equipped laboratory and then on compara- 
tively few patients It may not be wasted 
effort if, from a more gross demonstration of 
the essential findings in a larger group of 
cases, intensive study of a smaller group may 
be stimulated and carried out under proper 
laboratory conditions 

In the beginning I wish to present a group 
of hitherto unassociated observations which 
indicate first, that the pregnant woman fails 
to eliminate fluids as adequately as does the 
non-pregnant woman, and second, that the 
storage of fluids in the blood stream and tis- 
sues of the body m the course of a normal 
pregnancy may, and probably does, without 
production of anasarca, take place elsewhere 
m the body besides in the obvious place for 
fluid increase, that is, in the products of preg- 

'^^T^se observations fall under three head- 
inffs 

I Evndence of increased fluid content of 
the blood 

2 Evidence of retardation m the mechan- 
ism of conducting secreted urine away from 
the secreting unit, the renal cortex 

, Functional tests, in so far as they have 
yet been applied to pregnant women, para- 
doxically indicate decreased functional activ- 

From the Urological Clinic of the Ljing-in Hospital 

The B A Thomas Lecture at Philadelphia Januar> 24, 1938 


ity without evidence of storage of waste prod- 
ucts of metabolism in the blood stream 
Whatever may be the etiology of the storage 
of fluids in pregnancy, if it exists, the wisdom 
of such provision is obvious At delivery, 
there occurs a sudden and excessive drain 
upon body fluids which is immediately fol- 
lowed by further encroachments during the 
immediate postpartum period Within a very 
short time, the patient eliminates from her 
body the products of her pregnancy, accompa- 
nied by the loss of blood and excessive radi- 
ated fluids attendant upon her exertions The 
fluid losses at delivery may be enumerated as 
amniotic fluid, fluid content of the baby, 
blood and fluid content of the placenta, blood 
loss of the mother, and excessive lung and skin 
radiation The ensuing postdelivery losses 
within the 14 day convalescence covered in 
this study are lochia, some of which is in- 
cluded inadvertently in the unne and the re- 
mainder caught in pads, and mammary gland 
secretions Loss of fluid through these two 
factors, while not measured or allowed to 
enter into this problem, are considerable The 
“milk department” of the Bostom Lying-In 
Hospital states that during the first post- 
partum days, average secretion from the 
mammary glands is 15 ounces but that it soon 
rises to 32 to 40 ounces with peak output for 
individual patients as high as 64 ounces each 
24 hour period 

In the studies here recorded, no considera- 
tion IS given to the fluid loss at delivery or to 
the lochial and milk loss during the puer- 
perium The record comprises only the liquid 
food and water intake to determine the intake 
curve, and the urinary excretion with what- 
ever lochia may accidently be included, to de- 
termine the output curve The period cov- 
ered begins immediately upon delivery but 
does not include urine removed by catheter 
during delivery and continues to the end of 14 
days, at which time patients are normally dis- 
charged from the hospital Wherever un- 
avoidable loss of urine has been encountered, 
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the graphs are so marUd Credit should here 
be gi\ cn to the nurses of the Boston Lying In 
Hospital, who, under the direction of Mi»s 
Garran, showed both painstaking attention 
to detail and ingenuity in obtaining accurate 
records , , 

One may more rcadil> accept the oh\ious 
premise that there is abundant need for excess 
fluid in the bodj of a woman who is about to 
undergo deli\cr> than prove its presence A 
few women because of extcnsiv e edema can 

safely be assumed to ha\ e excess fluid 1 hese 


Tie I Rnentfienogram of patient ajed a4 ytars 
Complainl faiiRuc pain m left hip Excretion period* 5 
«$ »j and <0 minutes The accuracy of cal>ceal delmea 
two Is bfM on left at j minutes on right at rg minulei 
Beginning empping on both sides at as minutea 

cases are not the rule however, and most 
pregnant women cannot be considered edema 
tous W htle one may assume that uterine pres 
sure causes vuKal and leg swelling, edema is 
not proved to show predilection for the pnmi 
parous patients in whom inelastic abdominal 
walls form a tight fitting uterus And in cases 
in which small amounts of local edema occur, 
as seems to be the case in about three fourths 
of pregnant women it is almost as apt to be 
m the abdominal wall above the point of pres 
sure against the great vessels of the pelvis as 
in the lower extrimities There is however, 
a peculiar softness to the tissues in pregnancy 
that imply fluid excess although demonstrable 
edema may be entirely absent In the Boston 
Lying In Hospital an energetic cardiac clinic 
promptly labels circulatory deficiencies In 
the patients studied the cardiac cases are 
noted and their classification given 
Dunng the penod covered m this study no 
attempt was made to segregate types of cases 
It seemed wiser that all types should be in 
eluded irrespective of their clinical complica 
tions in order that a cross section of obstetrical 
cases might be obtained The result was that 
the whole hospital population was put on 
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Fig 2 Roentgenogram of primipara, unit historj Xo 23,052 Complaint transitory albuminuria Study case, 2 % 
months pregnant, uninfected Excretion periods 5, 13, and 30 minutes Best plate 15 minutes 


measure and record charts For this reason 
there are only small numbers of each of the 
groups except the normal deliveries In most 
instances the number in each subdivision is 
too small to justify deductions from them 
except in comparison with the whole group 
In this communication the probability of 
excess fluid in pregnant women is established 
by deduction from present known facts con- 
cerning pregnancy The study demonstrates 
that in 55 cases, with the exception of 5 m 
which, owing to rapid increase of fluid intake 
because of infection, output lagged behind 
intake beyond the 14 day period, there was 
but one instance m which there was not a re- 
adjustment of fluid balance during the puer- 
perium in which the output of urine exceeded 
the intake of fluid by a total of from 3 ounces 
to 2 14 ounces extending over a period of from 
1 to 8 days I shall therefore assume that this 
phenomenon implies an excess of body fluids 
which may be capable of withstanding the 
fluid losses of delivery, lochial loss during the 
postpartum, and lactation during the 14 day 
study period, and still show the need for re- 
adjustment, if the normal situation of intake 
exceeding output by the amount of the nor- 
mal body fluid losses through respiration, skin 


radiation, fecal fluid content, etc , is to be 
reapproached 

In estimation of the etiology of fluid stor- 
age in pregnant women, one turns immedi- 
ately to the well known renal dilatations of 
pregnancy which are now recognized as being 
almost universally present They undoubt- 
edly vary both in time of appearance and in 
extent This may be so because of variable 
mechanical pressure factors in which the 
uterus obstructs the ureters to varying de- 
grees Pressure alone now seems inadequate 
to explain pelvic and ureteral changes in preg- 
nancy The modified endocrine state in preg- 
nancy must be added to pressure to explain 
the renal changes in the gravid state The 
degree of endocrine variation may not be any 
more constant than pressure mechanics either 
in one individual at various periods or among 
individuals I know of no data from which I 
can assume that the effect of the pregnancy 
hormonal state is to produce impaired secre- 
tive action in the renal substance In fact, 
intravenous urography indicates prompt se- 
cretion of the media into the calyces I be- 
heve^ that until more data are collected from 
studies of endocrine effect on organs, we are 
justified in assuming that muscular atony of 
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IiR 3 KoentRenocTSW of pritnipara unit hislonr No tS 19} Comriaint bciiJo«ij ond \omilinB rjrlohniphy at 
6 month umntfctfd I wrttion pcnxti 5 ij and 4$ mmuto* JInt plate 45 >ninulra l>^-e appcan m cslycM of both 
ludncva at j minutes Hense coneentraiion of dye in ealyt on right and in calyx pehis and ureter on left at 15 
minutes \t 45 minutes right ureter only dimty outlined left ureter excellently ouilined 


the coniluctton apparatus is the factor con 
ccrneil railurt to rt mo\ e secreted fluids from 
the secrtttng unit ma) impair fluid clearance 
from the ktdnc>s, is prostatic obstruction of 
the bladder seems to be followed bj pol>una 
when constant tlratnagc is cstabhshetl 
I am prepared to accept a double ctiolop> 
for these renal changes which take place in 
prtgnnnt women Thej seem to me to be 
capable of pht mg the major rfile among sig 
nilicant factors fas oring storage of fluids dur 
ing pregnancN They are first rela-xation of 
the musculature of cal\ CCS pclsis and ureters 
as a manifestation of a changed endoenne 
state in pngnant women, and second pres 
sure of the abdominal wall as well as gra\it> 
w Inch tends to force the ins erted cone shapcil 
uterus into the inelastic bon\ pelvis, across 
the brim of which the ureters pass in an cx 
posed position the right one more so than 
the left It is not now possible to dissociate 
these two factors in importance in estimating 
rocntgcnographic appearances and phjsiol^ 
cnl behavior of the changed renal tret W 
tviikncc now available seems to indicate that 
endocrine changes arc at least of equal im 


porlancc with pressure in proeluang this 
phenomenon Both m pregnant women and 
m pregnant quatlrupctls, when the pressure 
factor can be almost if not completely, climi 
nateel evidence has been produced in the 
several imestigations which I shall mintion 
to indicate that atonic relaxation of the renal 
tree begins almost immcdiatcl> m pregnanej, 
and that it antedates the presence of suflicieiit 
uterine enlargement to produce pressure 
against the ureters 

I do not doubt that pressure accentuates 
pelvic ami ureteral changes m women over 
quadrupeds It also is the onl> aectptable cx 
planation to date of unequal degree modifica 
tion of the nght renal tree over the left m 
pregnant women Renal changes seem to be 
gm quite earl> in the latter and to become 
progressive m degree throughout the greater 
part of pregnancy Pressure changes appear 
to be mcchanica1I> possible only from shortK 
before mid pregnanej on to term > ct in most 
of the several researches noted there appears 
to be partial relief from renal embarrassment 
in the latter weeks of pregnancy without im 
provement in the mechanical set up which 



Fig 4. Roentgenogram of pnmipara, unit history No 23,234 Pyelography at 6 months Complaint nght renal 
distress Excretion periods S, 15, and 40 minutes Only calyces fill at 5 minutes At 15 minutes '■'Bnf calyx dense, 
left pelvis and ureter dimly outlined At 40 minutes, nght ureter not yet filled, left pelvis and ureter clearly outlined 


makes pressure against the ureters possible 
Those changes in the behavior of the renal 
tree in regard to secretion and clearance of 
unne, which antedate a mechanical set up 
that can conceivably bring pressure to bear 
against the ureters, must be attributed to 
some other factor 

Rowntree, in a summation of known facts 
regarding water balance (1922), states that 
the endocrine system unquestionably plays a 
part in the control of this balance and that 
polyuria follows extirpation of the posterior 
lobe of the pituitary body Further work in 
succeeding years has indicated a fluid balance 
disturbance during the catamenia and that 
the pituitary body participates in the changed 
endocrine state of pregnancy and the puer- 
perium 

I have assembled 7 observations, most of 
them from dissociated sources, all of which 
seem to me to be trustworthy In these there 
is a striking uniformity in findings The 
changes which are discussed appear uni- 
formly to assert themselves in the first tri- 
mester of pregnancy, reach a peak of effec- 
tiveness in mid-pregnancy, and most of them 
show an upward trend beginning about the 


eighth month of pregnancy These observa- 
tions collectively, as well as each in its own 
right, seem to indicate the probability that 
fluids are stored in the body of the pregnant 
woman in the course of her 9 months’ gesta- 
tion 

The first of these citations has to do with 
dilution anemia (Minot, Straus, Castle, Row- 
land, Wills, Talpade, 2) Briefly stated, the 
normal blood picture of the non-pregnant 
changes during the first 4 months from a 
hemoglobin reading of 80 to 85 -f- per cent and 
a red cell count of 4,000,000 to 4,500,000, to 
a hemoglobin reading of 60 to 70 per cent and 
a red cell count of 3,000,000 to 3,500,000, 
with definite evidence of improvement in both 
hemoglobin and cell count beginning at the 
eighth month of gestation This variation is 
due entirely to increase in plasma The cells 
are normal in number and character The 
condition is not improved by liver, iron, or 
other therapeutic measures In other words, 
there is a normal cell constitution but an 
excess of the fluid content of the blood 
The second item of evidence is provided 
by animal expenmentation Rossi has re- 
corded his observations on the effect of preg- 


(is 5 Sam« ca«« as Fi^re 4 Tuo months po ipartum 
o( pelves calyces and ureters at j minutes 

nancj m rabbits on the time after injection of 
intra\eDous pyelography media at uhich 
X raj evidence of the greatest concentration 
of d>e is obtained In non pregnant deh} 
(Irated rabbits, the best plates are obtained 
in from 3 to 5 minutes after injection of the 
media In rabbits m the twentieth to twenty 
fifth daj of pregnancy, the best plates ate ob 
tamed from 15 to so minutes after injection 
Abramson Robins, and I are now engaged in 
repeating this experiment, and we believe 
Rossi to be correct These observations 
might be interpreted to indicate that there is 
reluctance on the part of the kidnejs of the 
pregnant rabbit to give up the d>e aspromptlj 
as in the non pregnant This might be con 
strued as indicative of deficiency in the renal 
cortex were it not that the cal>ces of the 
kidne>s appear to fill as rcadil> in pregnant 
as in non pregnant animals The defects m 
the earlier plates in pregnancy seem to be 
due to failure of the media to become dis 
tnbuted throughout the pelvis and ureter 
The third item of evidence is that which 
m> collaborators and I have produced and 
which concerns a similar delay in appearance 
of the ‘ best film ’ in the pregnant human as 
compared with the normal woman of similar 


rureiion penod* j ij and jO minute Be 1 dilinoation 


age group It is generally agreed among 
radiologists and urologists that m non preg 
nant normal indi\iduals the best roentgeno 
graphic demonstrations are obtained soon 
after injection of the intravenous media The 
5 minute plate is most often the best the lo 
minute plate next in frequency and rarely 
the 15 minute plate shows to best advantage 
(Fig i) In a survey of 253 pyelographies in 
pregnant women (1) the best plate m mid 
pregnancy is most often obtained at 30 mm 
utes after injection of the media \s early 
as jK months in pregnancy (Pig 2) the •, 
minute and 10 minute plates art oftener m 
ftrior to the 15 minute plates 
In a more advanced pregnancy (fifth to 
eighth month) there is a tendency to fill the 
calyces earlv but there is noted a definite lag 
in distribution of the dvc throughout the 
pelvis and ureter f F ig 3) In the more marked 
stages of dilatation of the pelvis and ureter 
adequate delineation of the pclv ic and ureteral 
outlines IS not obtained until after 4. min 
utes (Fig 4) But soon after the termination 
of pngnanev, the kidneys return to their 
normal excretion rate (Fig 3) InextensivcH 
changed large lesions adequate outlining of 
the pelvis and ureter are not obtained until 
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Fig 6 Roentgenogram of tripara, unit history No 4,343 Pyelogram made at 6 months Complaint bilateral 
pyehtis of pregnancy Excretion intervals s, is, and 45 minutes Abnormal kidney right, greater dilatation on left 
Calyces fill both sides at s minutes Ureters first show both sides at 43 minutes 


from 45 to 90 minutes (Fig. 6) In infected 
cases, the calyces may not fill at all 

The fourth item of evidence is drawn from 
the study of the ability of pregnant women to 
eliminate a peak load of fluid This evidence 
IS produced by Janney and Walker The con- 
ditions of their experiment were aimed at the 
determination of what percentage of an enor- 
mous intake of water would be excreted in a 
30 minute period in normal women as con- 
trols and m women in the different weeks of 
pregnancy They concluded that for normal 
women, intake and output volumes were 
identical In pregnant women, there is a 
marked and progressive decrease in the ability 
of the kidneys to handle peak loads of fluid, 
which reached its lowest figure in mid-preg- 
nancy but which showed a slight upward 
trend m the latter portion of pregnancy 
The fifth item is supplied by studies of 
motility of the pelvis and ureter by the hy- 
drophoragraph Traut, McLane, and Kuder 
produced evidence to indicate that beginning 
early in pregnancy, there is a progressive de- 
crease in motility of the pelvis and ureter which 
reaches its lowest level in mid-pregnancy and 
shows an upward trend at the eighth month 


The sixth item of evidence produced is that 
of the clinical and experimental data con- 
cerning the curve of degree of dilatation noted 
in the months of pregnancy Traut, McLane, 
and Kuder record in a reversed curve the de- 
gree of dilatation of pelves and ureters in con- 
trast to the curve of motility of the muscula- 
ture This curve has its peak in mid-preg- 
nancy and declines steadily toward the end of 
pregnancy 

The pyelography available for study at the 
Boston Lying-In Hospital, where ever re- 
peated pyelography has been done, confirms 
this point of view From purely clinical ob- 
servations both incidence of pyelitis symp- 
toms and seventy of symptoms and signs 
occur in mid-pregnancy It is only in the 
occasional case that pyelitis symptoms begin 
after the eighth month or are severe if they 
do occur 

The seventh item in support of a changed 
renal behavior is that supplied by laboratory 
data Excretion of dyes from the kidneys as 
indicated by phthalein excretion or simi lar 
drugs is below normal Sondern and Harvey 
first showed (1911-1912) by intramuscular in- 
jection of phenolsulfonphthalein in 18 nor- 
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mal women late in pregnancy that there was 
in all a delayed appearance time for the dye 
from 8 minutes in the non-pregnant to 12 
minutes in the pregnant women, and a total 
output in 2 hours of 45 per cent instead of 
75 per cent average for 18 normal non-preg- 
nant women There were 3 cases among the 
18 m which dye excretion was greatly de- 
pressed Yet over a period of several years’ 
observation, non-protein nitrogen tests are 
noted in the Boston Lying-In Hospital to 
range in the low normals, as do creatinines 
and other tests devised to indicate storage of 
waste products of metabolism It seems logi- 
cal to look upon this episode in dye behavior 
as similar to the excretion of intravenous 
pyelography media In the latter, visualiza- 
tion of the pyelography media gives the clue 
to the failure of the dye to appear in the 
bladder promptly or in normal quantities If 
the phenolsulfonphthalein and the dye are 
promptly excreted through the whole glomeru- 
lar and tubular units, although delayed in 
reaching the outer world, there is no reason 
why there should be retention of waste prod- 
ucts in the blood It has not been demon- 
strated that there is appreciable re-absorption 
of fluids or urine salts from the mucous mem- 
brane lined conducting channels of the urin- 
ary tract. Only their removal from the body 
after passing through the secreting unit is 
delayed 

Analysis of these data indicates that there is 
evidence of increase in blood plasma in preg- 
nancy. Edema stands as a further manifesta- 


tion of excess body fluid during pregnancy 
in a few 

There is a decreased ability to handle peak 
loads of fluids in pregnancy in normal women 

Pregnancy itself in animals (quadrupeds) 
and pregnancy alone but accentuated by 
uterine pressure does not appear to impair the 
excreting ability of the kidney, but impairs, 
through delay, the clearing of excreted urine 
from the renal tree 

It is therefore logical to expect storage of 
fluids during pregnancy and a re-adjustment 
in fluid balance soon after delivery 

In support of this hypothesis I have noted 
clinically isolated cases which indicated that 
there was excess excretion over intake im- 
mediately following delivery In some in- 
stances an immense residue was found in the 
bladder so near to delivery, at which time the 
bladder had been emptied by catheter, that 
it seemed impossible that a sleeping patient 
could have taken that amount of fluid in that 
period of time In one specific case, a total 
fluid intake of 3,765 cubic centimeters had 
been accompanied by an output of urine of 
4,920 cubic centimeters, yet catheter re- 
vealed 1,890 cubic centimeters bladder residue 
in addition. 

The duration of this experiment to de- 
termine fluid balance in the puerperium was 
terminated spontaneously by the limit of the 
ability of the nursing staff of the hospital to 
carry so accurate a recording of intake and 
output further It resulted in the assembling 
of complete charts on 55 cases By reference 
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Fig 7 Charts of 3 typical cases showing fluid balance of patients which emerge from delivery on fluids ad lib M A 
secundipara, upper respiratory' infection, afebrile S B , secumdipara, afebrile E E , primipara, afebrile 
intake, output 


but tbat the third, fourth, fifth, and sixth 
days show greater frequency of excess and 
greater amounts of excess 

Total excretion of fluid in excess of intake 
was but 13 times under 30 ounces Nine times 
it exceeded 100 ounces, and twice exceeded 
200 ounces 

Reference to Table I reveals that it makes 
little difference in the number of days of ex- 
cess secretion as to whether the patients 
emerge from delivery on ad hb fluids or on 
forced fluids The figures are 4 o days for the 
former and 4 3 days for the latter There is, 
however, a larger amount of fluid handled 
The average total excess excretion for the ad 
lib group is 68 3 ounces and for the forced 
fluid group 1 14 8 ounces 

In 2 other groups there might be factors 
outside those prevalent in normal pregnancy 
which might influence the relation of intake 
and output curves Both groups are small, 
they are the pre-eclamptics and the cardiacs, 
5 of the former and 3 of the latter The endo- 
crine state IS definitely variant from that in 


normal pregnancy in the eclamptics In spite 
of this variation the total excess fluid ex- 
ceeded 83 ounces in 3 of the 5, and exceeded 
100 ounces in 2 of the 5 
The cardiacs might be considered as more 
likely to store fluids because of impaired cir- 
culation They were also kept on greatly 
restricted intake of fluid In spite of the latter, 
they were above the average in total fluids 
excreted, and excreted an excess for a greater 
number of days with an average for the 3 
cases of 5 3 days 

. I question whether it is possible so to 
restrict fluids in afebrile conditions in preg- 
nancy that there is not produced a fluid stor- 
age in the course of the pregnancy, which is 
adequate to meet the fluid losses attendant 
upon delivery and the establishment of lacta- 
tion in the puerperium if fluids are not cur- 
tailed up to the limits of deprivation 
A better graphic image of the nature of the 
disturbed fluid balance in the puerperium can 
be obtained by reference to the individual 
charts which are appended (Figs 7, 8, 9) 
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TABLE II-DISTRIBOTIOV OFDWS OF EX-CESS FLUID AFTER DELIVERY 



to Table I it will be noted that the cases 
studied consisted of 

X 3 cases of Dormal deliver> in normal uomfected 
viORien uho had takes fluids as desired mtbout any 
effort at forced fluids Fluid range per 24 hour period 
was 70 to too ounces 

ig cases which emerged from delivery on forced 
fluids n ith a range of intake abos e 100 ounces 
5 pre eclamptic cases some of which had been de 
h>drated others were taking fluids ad lib 
4 infection cases with onset of infection soon after 
delivery Fluids were gradually and steadii> forced 
until the intake rose to ijo ounces or above 
a urinary tract infection cases which were on 
forced fluids similar to group >0 4 
3 Lonococcus endoccrvicitis cases in which fluids 
were ad lib 

a cases of retention of urine which were treated 
for but a few daj $ by catheterization Fluids ad hb 
3 cardiac cases in which restricted fluids with 
rtate between 40 and 70 ounces per day had been 
the routine 

j cases m which postpartum hemorrhage baa oc 
curred Forced fluid was instituted and transfusion 
emplojed 

In I case the data were insufficient for determining 
the fluid relation 

In the whole group there were but 6 in 
stances in which, for a period ol from i to S 
da\s, there was not «ome time during which 
the intake of fluid was not exceeded bj the 
output of unne This phenomenon occurred 
e\ en though the record of all other fluid losses 
attendant upon dcli\er> and lactation wen. 
not included This obscnation would in it 
self establish as a fact the presence of a dtfi 
mtc fluid re adjustment which regularlj lol 


lows pregnancy and delivery The figure is 
further strengthened by the necessary exclu 
Sion of 5 of the 6 cases in which the curves dul 
not cross because of fever and forced fluids 
It IS well established that in febnle cases out 
put of fluid through the urinary channels i» 
markedly depressed If m addition fluids are 
rapidly increased, the intake curve far out 
stnps the output curve \et m spite of such 
rapid increase in intake in febrile cases, the 
output curve appears to bear an abnormal re 
Jatjon to the intake curve m that it frequently 
approaches very near to crossing it m a rela 
tion which IS not encountered m similar febrile 
conditions in the non pregnant The relation 
of output to intake in these febrile cases was 
not studied beyond the 14 day period pre\i 
ously designated, there may have been a dc 
laved re adjustment 

In the chart of the remaining one normal 
individual whose output did not at any time 
escecd her intake, there is noted the same 
tendency for the output to approach abnor 
maliy near the intake on certain days 

It is evident that if among the many losses 
o( fluid attendant upon delivery and the 
pucrperium lactation alone was included in 
fluid loss in addition to urinary output the 
figures would appear abnormal to even a more 
astonishing degree 

Analysis nf I able I and reference to Table 
II show that fluid evccss is occasionally noted 
dunng the first 24 hour period alter delivery 
IS very commonly present on the second day 
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I shall not attempt to indicate the possible 
significance of fluid storage in pregnancy in 
relation to medical practices on pregnant 
\\-omen. Those who are better qualified m the 
various fields of medicine can best do that 
That it has bearing on urinarj’- infection in 
pregnancy, the treatment of cardiac cases in 
pregnancy, the management of eclamptics, 
and the demonstration of less need for at- 
tempting to maintain fluid reserves in post- 
partum conditions, is obvious 

I cannot refrain from obsenfing that resid- 
ual urines and retentions of large size may 
quickly occur wherever the response of the 
bladder to normal sensations is reduced as a 
result of bladder injuries caused by delivery or 
narcosis anesthesias The relation of output 
to intake is no longer to be considered a safe 
guide as to the magnitude of the bladder con- 
tent Large bladder content if uninfected is 
of less significance than when infected If in- 
fected, a postpartum febrile condition can be 
expected to occur with either retention or 
large residual urine formation Theoretically, 
postpartum pyelitis can be considered en- 
tirely the result of faulty bladder manage- 
ment It should be preventable This in- 
crement of knowledge confirms me in long 
established routine of placing on constant 
drainage those infected bladders and after 3 
days of intermittent catheterization most 
uninfected bladders as soon as the fact of 
faulty emptying is established I do not be- 
lieve that the average nurse or obstetrician 
can palpate or percuss residual urine unless of 
large amount Early catheterization of sleep- 
ing patients to prevent gross overdistention 
and subsequent atony is justified Catheteri- 
zation by the clock as is frequently practised 
is inconsistent with the demonstrated fluid 
excretion characteristics in the puerperium 

CONCLUSIONS 

I Pressure of the gravid uterus upon the 
ureters is not adequate to explain the changes 


in the renal tree which commonly occur in 
pregnancy 

2 A double etiology for these changes, if 
considered both as to nature and degree, 
should be accepted for humans An endocrine 
factor should be given equal if not greater 
significance than the pressure factor 

3 There are several established lines of 
evidence which have in common certain char- 
acteristics in relation to the stage of preg- 
nanc}'-, which indicate that fluid storage in the 
course of pregnancy should occur regularly 
and in all cases 

4 In all except i of 54 cases studied over 
the average 14-day stay m the hospital after 
delivery, except in 5 febrile cases, there is an 
output of urine in excess of fluid intake too 
large and of too long duration to be considered 
accidental 

5 If fluid losses attendant upon delivery 
and the puerperium, purel}'- obstetrical in 
nature, and lactation, be included, the above 
figures will be greatly exaggerated 

6 IMedical and surgical and urological dis- 
eases, when they develop either in the course 
of pregnancy or the puerperium, should be 
considered in relation to a disturbed fluid 
balance and not by the yard stick of fluid 
balance in the non-pregnant 
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TABLE II —CLASSIFICATION AND TREATMENT 
OF ALL CASES 


TABLE III —CLASSIFICATION AND TREATMENT 
OF CARCINOMA OF THE BODY AND CERVIX 


Number treated 
Histological grading 
Grade I 
Grade II 
Grade III 
T)T)e of treatment 

Abdominal hysterectomy 
Vagmal hysterectomy 
Hysterectomy plus radiation 
Radiation oidy 
*73 86 per cent, 126 14 per cent 


Operable 

Inoperable 

Total 

OF THE UTERUS 




6s* 

23t 

88 


Operable 

Inoperable 

Total 




Histological grading 




21 

0 

21 

Grade I 

2 

0 

2 

24 

5 

29 

Grade II 

4 

0 

4 

20 

18 

38 

Grade III 

4 

I 

S 




Total 

10 

I 

II* 

32 

8 

40 

Type of treatment 




26 

2 

28 

Abdominal hysterectomy 

8 

0 

8 

19 

10 

29 

Vaginal hysterectomy 

2 

0 

2 

7 

13 

20 

Hysterectomy plus radiation 

3 

0 

3 




Radiation only 

0 

I 

I 


struates beyond the age of 48 years, should be 
closely followed and the possibility of endo- 
metnal malignancy kept in mind 

Associated hypoplasia Hyperplasia of the 
endometrium is a frequent finding in women 
with a late menopause, and may be a predis- 
posing factor in the development of malignant 
changes In 17 of our cases the histological 
sections showed an associated h3q)erplasia 
One of these had been diagnosed as a case of 
endometrial hyperplasia from a curettage per- 
formed 12 months previous to the finding of 
positive evidence of malignancy 
Incidence of myomas While 352 per cent of 
our fundus cancer cases had associated myo- 
mas, only s 6 per cent of the total number of 
patients with fibromyoma treated within the 
same period had associated carcinoma This 
still leaves unanswered the question of the 
etiological relationship between uterine fibro- 
myomas and fundus cancer 
Associated pathology — metastases Howard 
Taylor finds that breast carcinoma is asso- 
ciated with fundus carcinoma in the propor- 
tion of I to every 130 cases of the latter. In 
this small series, the incidence was somewhat 
higher, since there were 5 patients who had 
been previously treated for adenocarcinoma 
of the breast One of these died 3 months fol- 
lowing treatment, and at autopsy, in addition 
to the uterine adenocarcinoma, fibrosarcoma 
of the uterus, lung, and liver was present The 
ovary was found to be involved in 4 cases 
One of these showed a fibrosarcoma, while in 
another a granulosa cell tumor was found 
This latter case invites speculation upon the 
relationship between excess ovarian hormone 
and the pathological changes occurring in the 
endometrium 


*Incidence, 12 5 per cent 


Classification of cases The comparison of 
results of different methods of treatment is of 
little value unless it deals with a uniform t3q)e 
of material The rate of cure will necessarily 
vary with the care with which the primary 
material is selected and the principles which 
form the basis for selection The importance 
of separating the operable cases when report- 
ing results, has been stressed by Heyman (9) 
and Arneson, particularly when an attempt is 
being made to evaluate surgery and irradiation 
The clinical classification is further compli- 
cated by the fact that there exists a group of 
cases in which cancer can be demonstrated 
anatomically and histologically, in both cor- 
pus and endocervix Heyman (lo), who first 
drew attention to this, states that the possi- 
bility of comparing different statistics on cor- 
pus carcinoma will be entirely ruined if one 
clinic places these with the corpus cancers and 
another clinic groups them under the cervical 
cancers He applies the term caicinoma cor- 
poris et colli to this type of lesion and classifies 
them separately under this heading. In the 


TABLE IV —SURVIVAL RATE— TEN YEAR RE- 
SULTS 


Total cases, iqig-1926 
Survival in years 

1 

2 

3 

4 
3 

6 . 

7 

8 
9 

10 

*ss 33 per cent, Us o per cent. 


Operable 

12 


II 

8 

7* 

7 

6 t 

3 

3 

3 

3 

3§ 

tso per cent, 


Inoperable Total 

4 16 

3 14 

2 10 

it 8 

I 8 

I 7 

° 3 

o 3 

° 3 

° 3 

° 3 

§33 o per cent 
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T his studv was undettalen with the 
object of rc%ae\\ mg and e\ aluating re 
suits in the treatment of carcinoma of 
the corpus uteri at The Barnard Free 
Skin and Cancer Hospital It co\ frs the >cars 
1919 to 1936 Tsithin which penod approxi 
mately 100 patients with corpus caninoma 
presented themscKes for treatment The case 
records from the earlier 5 ears m which the hia 
tones or follow up were inLompiete were du 
carded, leasing 88 cases which form the basis 
of Ihia report In this group, 98 per cent had 
a complete follow up and 80 per cent of the 
gross specimens were a\ailable for stud> 

Race diUribuUon It is generally assumed 
that carcinoma of the corpus uteri has a higher 
incidence m the colored race Out figures, 
how e\ er, show that 73 per cent of the patients 
were white despite the fact that o\er one 
third of the total number of clinic patients arc 
colored, and the figures show a high incidence 
of m)omatous uten in both races It was 
noted that a high percentage of the patients 
with carcinoma of the uterus were obese and 
ONcrw eight 


T\Bi r 1 — 1. niFstt 


\«in 

UndT 30 
4<> to 50 

<io to ,0 
70 la 


fuf F»« tnt 

I t «5 

4 4 54 

*9 54 

24 >7 *7 

75 »$ 40 

5 9 W 


iee tnctdeiscc I able I shows the age on 
admission of patients with circnoroa o! t^ 
uterus The >oungcst patient was 19, ami the 
oldest was 77 1 he highest incidence ocained 
m the fourth and sixth decades, aa. oras 
per cent had not reached the age of 49 
wrrcspondsw.th the recentl) publish^ sta 
tisticalstudyof Norris and Dunne, and lUus 
Frt^ tt.« Cy=*col«.«l CU^coiTU r«.Sln. 

corua.a.d m«Un* o. iN* St L«.F.r.I CW 


trates the fact that corpus carcinoma occurs 
more frequenttj m the earlier decades thin is 
gcntrallv assumed 

//crfrfitflrv/acfars In such i small senes, 
any factors dealing with hcreditv are neccs 
sanly mconclusn c Afamilj history of cancer 
was obtained in 9 cases, or 12 per cent It is 
of interest to note that m 5 of these ca»es 
there was a history of carcinoma on the ma 
tcmil side 

Creels of geftalioii The literature bears fre 
quent reference to the influence of gestation 
on the mcidctice of carcinoma of the cersix (3 
13) Th« associated frequency of cersical irri 
tation IS considered a factor In the case of 
corpus carcinoma however, there is no c\i 
donee to show that gestation has any etiolog 
ical significance Our figures support this 
view a', the casu were almost equally divided 
between nulligravidas and muUigravidas 

Symptoms and duration The predominant 
symptom was vaginal bidding which did not 
conespond to any particular tv pc It aver 
aged 0 months in duration prior to the begin 
mng of treatment Fain w as a Iitc manilevta 
tion of the disease 

Rrlation to menopause kneger m a studv 
of 2,201 cases concluded that the average ate 
of menopause is 47 \ears Fiflv tivc patients 
in out senes were p-\st this age Of these 
patients 85 5 per cent had not v et reached the 
menopauai at 47 v cars and ^4 5 per cent of 
them were still iclivclv menstruating at the 
age ol 50 while in 20 per cent this function 
persistcvl up to the ir« qI vears In one 
instance menopause w as dclav ed until 6o> cars 
This corresponds to the tmdings of Crossen 
and Hobbs in a similar senes and illustrates 
the fact that late menopause is a common 
ob>trvation in women who develop adeno 
carcinoma of th< corpus These authors found 
that the incidence of late menopause m such 
cases was 4 times as high as it is m normal 
cases This suggests that a woman who men 
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26 per cent m the Radiumhemmet It will be 
noted that all but one of these were operable 
cases and only one-half were immature le-. 
sions Three of them displayed a separate 
small growth at the fundus, including one 
which had received radiation for adenocarci- 
noma of the cervix at another clinic 2 years 
previously We believe that the possibility of 
involvement of the corpus in adenocarcinoma 
of the cervix is not sufficiently stressed and 
that the fundus should always be explored 
It IS recognized that any woman manifest- 
ing abnormal uterine bleeding should have a 
diagnostic curettage Immediate hospitaliza- 
tion was often impossible in our overcrowded 
institution, and in consequence of this, we 
have recently been using the Randall biopsy 
cannula This has proved an efficient and con- 
venient method for obtaining endometrial bi- 
opsies in the clinic at the first visit Plentiful 
material can be thereby removed for examina- 
tion, and the patient enters the hospital with 
the diagnosis confirmed, ready for treatment 
The possibility of missing a small localized 
area of cancer should always be kept in mind 
and a thorough curettage is indicated in doubt- 
ful and suspicious cases 

Results Tables IV, V, and VI give the 
results of treatment over 10, 5, and 3 year 
periods, respectively A considerable percent- 
age of the patients came under treatment dur- 
ing the past 3 years and had to be eliminated 
from the calculations In the operable group 
a 10 year survival rate of 67.7 per cent was 
achieved In the inoperable group, no pa- 
.tients survived 10 years, and the 5 and 3 year 
cure rate was reduced to 20 per cent and 25 
per cent, respectively These results compare 
favorably with similar reported series (i) in 
which radiation was the only treatment used 
Table VII shows the survival rate of the 
body and cervix cases All but i were in the 
operable group, yet only i lived 10 years, thus 
reducing the 5 year survival rate to 33 3 per cent 

SUMMARY AND CONCLUSIONS 

I An attempt is made to correlate the 
clinical and pathological findings in 88 cases 
of corpus carcinoma selected from the records 


of the Barnard Free Skin and Cancer Hos- 
pital 

2 Seventy-three per cent occurred in the 
white race 

3 The highest incidence was equally divid- 
ed between the fourth and fifth decades 

4 Gestation does not seem to be a factor in 
the predisposition to corpus carcinoma 

5 A family history of cancer was present in 
12 per cent of the cases, of which more than 
half were directly attributed to the maternal 
side 

6 Late menopause is a common observa- 
tion m women who develop fundal cancer 

7 There is reasonable evidence for the 
assumption that there is a relation between 
hyperplasia of the endometrium and fundus 
carcinoma 

8 The fundus should be explored in all 
cases of adenocarcinoma of the cervix 

9 Operation has been the treatment of 
choice Recently use of radium before op- 
eration has been employed in the treatment of 
anaplastic lesions 

10 Results are calculated on the basis of 
10, 5, and 3 year survivals The poorest 
results were in the corpus and cervix cases, 
although a majority of the latter were not 
advanced cases 
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TABLE % —SURNIYAL RATE~FX\F \FAR RT- 


TABLE VI — bURMLAL RATE— THREE TEAR RF 
SUITS 

Opttihle IiKp»i bl« Tout 


•»7 4 pec cent 


Stockholm Clinic 50 per cent of theic cases 
ate found to be ad\ anced lesions itwoKing the 
entire ut» rus, but about 25 per cent are early, 
TMthout palpable changes At the Radium 
hemmet, special attention is paid to the rccog 
nition of this i,roup of cases This is ac 
complished b> the routine performance of a 
fractional curettage of the uterus In this pro 
cedure the ccrviT is curetteil before dilatation, 
then the fundus and then the lower segment, 
the curettings being collected m separate bot 
lies We have found it more practical to 
curette the lower segment of the uterus before 
ccpbnng the fundus This procedure also 
furnishes information on the site and extent 
of the lesion, which maj be of practical \aluc 
if the case IS to be irradiated 

We base classiued out cases into operable 
and inoperable groups, and ha\c included the 
bodv and cervix cases in a separate group The 
operabiht> u as predicated upon the extent of 
the disc ISC, and m each case was xenfied b> 
the chief of serwee 

Jhilologtcd grouping The histological clas 
sification comprises three groups An analysis 
of the end results did not show sufficant diver 
cence to warrant the sq^ration of Group i 
ca-es into papillarv adenoma malignum and 
adenoma malignum Itwas therefore decm«l 
morcpnctical to adopt the ‘'nt^of HMgcn 
sen {1) in preference to that of Mahlc, llialy 
and Culler (SI el al Groups 1 2 and 3 com 
pnse the mature inlermctliaie and anaplastic 

'Tw/S?r"complcte removal of uterus 
adnexa, mcl a short vaginal cuff under spinal 
ancbthe^ia has been considered the trtati^t 
of choice Table II summarizes the 


Vaginal hysterectomy, under local anesthe 
sia, was employed in a large percentage 01 
those cases termed technically operable w hich 
otherwise would be considered inoperable on 
account of some intercurrent disease or de 
bility In these, the Schuchardt incision w as at 
times emplovcd to facilitate exposure The 
total operativ e mortalitv w as 3 4 per cent In 
accordance with the improved results reported 
in the htcralurt. (2, 7, 17) from the use of 
radiumpte-opcraUvcIy we have latterly adopt 
ed this method in the treatment of the ana 
plastic lesions The maturity of the lesion w as 
not an important factor in the opcrablL group, 
as the three histological grades were approxi 
matcly cqualK distributed In th< inoperable 
group however there was a predominance of 
the anaplastic type of growth The patients 
m this group were treated with radium alone 
or tadium m combination with surgery In 10 
of them an mtra utenne application of radium 
produced sufficient clinical improvement to 
justify subsequent operation It is of interest 
to note that our indications for opcrabilitv 
have remained approximately the same for the 
past 17 years and parallel that of Heyman 
m a scn<^ of 1 56 cases in w hich patients w ere 
treated with radiation alone 
Table III summarizes the cases of cancer 
of the body and cervix ol the uterus The 
percentage incidence was only 125 per cent 
as compared with an average incidence of 


TABLE VH — SLPVIV AL KATE IVCASFSOFCVR 
CDsOilA OF BOOT A'^n CtPVIV OP ITERUs 


and ircatmeiii. — , , 

73 p<r cent ot the patient, nere consiJercd 
opetaMe at the onset ot treatment 
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26 per cent in the Radiumhemmet It will be 
noted that all but one of these were operable 
cases and only one-half were immature le- 
sions Three of them displayed a separate 
small growth at the fundus, including one 
which had received radiation for adenocarci- 
noma of the cervix at another clinic 2 years 
previously. We believe that the possibility of 
involvement of the corpus in adenocarcinoma 
of the cervix is not sufficiently stressed and 
that the fundus should always be explored. 

It is recognized that any woman manifest- 
ing abnormal uterine bleeding should have a 
diagnostic curettage Immediate hospitaliza- 
tion was often impossible in our overcrowded 
institution, and in consequence of this, we 
have recently been using the Randall biopsy 
cannula This has proved an efficient and con- 
venient method for obtaining endometrial bi- 
opsies in the clinic at the first visit Plentiful 
material can be thereby removed for examina- 
tion, and the patient enters the hospital with 
the diagnosis confirmed, ready for treatment 
The possibility of missing a small localized 
area of cancer should always be kept in mind 
and a thorough curettage is indicated in doubt- 
ful and suspicious cases 

Results Tables IV, V, and VI give the 
results of treatment over 10, 5, and 3 year 
periods, respectively A considerable percent- 
age of the patients came under treatment dur- 
ing the past 3 years and had to be eliminated 
from the calculations In the operable group 
a 10 year survival rate of 67 7 per cent was 
achieved In the inoperable group, no pa- 
.tients survived 10 years, and the 5 and 3 year 
cure rate was reduced to 20 per cent and 25 
per cent, respectively These results compare 
favorably with similar reported series (i) in 
which radiation was the only treatment used 

Table VII shows the survival rate of the 
body and cervix cases All but i were in the 
operable group, yet only i lived 10 years, thus 
reducing the 5 year survival rate to 33 3 per cent 

SUM1LA.RY AND CONCLUSIONS 

I An attempt is made to correlate the 
clinical and pathological findings in 88 cases 
of corpus carcinoma selected from the records 


of the Barnard Free Skin and Cancer Hos- 
pital 

2. Seventy-three per cent occurred in the 
white race 

3 The highest incidence was equally divid- 
ed between the fourth and fifth decades 

4 Gestation does not seem to be a factor in 
the predisposition to corpus carcinoma 

5 A family history of cancer was present in 
12 per cent of the cases, of which more than 
half were directly attnbuted to the maternal 
side 

6 Late menopause is a common observa- 
tion in women who develop fundal cancer 

7 There is reasonable evidence for the 
assumption that there is a relation between 
hyperplasia of the endometrium and fundus 
carcinoma 

8 The fundus should be explored in all 
cases of adenocarcinoma of the cervix 

9 Operation has been the treatment of 
choice Recently use of radium before op- 
eration has been employed in the treatment of 
anaplastic lesions 

10 Results are calculated on the basis of 
10, 5, and 3 year survivals The poorest 
results were in the corpus and cervix cases, 
although a majority of the latter were not 
advanced cases 
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THE TREATMENT OF COLON BACILLUS PERITONITIS IN 
RABBITS WHH ESCHERICHIA COLI ANTISERUM 

H M TROSLER, M D and J-VMFS M MOSS M D Indianapolis Indiana 


I N RECLNI jears considerable interest 
has been aroused in the use of serum in 
the treatment of pentonitis 
The preparations most corarnonlj used 
have been poBnalent mixtures of various 
tj'pes of antisera Weinberg (7) and Pncstlev 
(2, 3) have repotted encouraging results in the 
treatment of diffuse peritonitis in human sub 
jecls using a polyvalent anaerobn. scrum a 
colon bacillus serum, and a so called comple 
mentarj scrum against staphjlococcus and 
streptococcus Vincent, Weinberg and Prev ot, 
and Perrando have also reportctl the use o( 
combinations of anticohc baci!lar> s« rum vmh 
other scrums mth good results both experi 
mcntallv and m clinical practice 
Although these reports are favorable, there 
js as yet very little experimental evidence as 
to the value of any type of antiserum m the 
treatment of ptnionitis Furthermore, since 
pentonitis as encountered m clinical practice 
IS usuaU> a mixed infection it u diflitult to 
say which type of scrum should be the most 
effective 

In anv peritonitis resulting from the per 
{oration of the gasiro intestinal tract the 
colon bacillu*! is practicallv alw avs one of the 
inv ading organisms In an attempt to mves 
tigate experimentally the pOsSibifitj of bac 
tcncidal power m a colon bacillus serum 
have conducted a senes of experiments using 
a colon bacillus antiserum in the treatment of 
a pure colon bacillus pentonitis m rabbits 
£t;>erimfji/af/’roccdi(re Iwentj three rob 
bits were activeW immunized by repeated in 
travenous injections of a stock colon bacillus 
su^'pension aa an antigen Agglutination litres 
were checked and found to range between 
, ^000 and I 10,000 after the last injection 
The •*? immune animals together with 10 
controls were given an intrapcriloncal i^cc 
tion of colon bacillus gum tragacantb pen 
Sriwo* 


toDitis produa"g mixture The mixture was 
prepared as described bv Steinb' rg and Gold 
blatt Eleven 6 inch agar slants incubated for 
20 hours wen harvested m 20 cubic centi 
meters of saline \n equal amount of 5 per 
cent gum tcagacanth was added to the sus 
pension and stirred until a homogeneous mix 
ture nas ob*aincd The lethal dose of this 
preparation was found to be 2 cubic centi 
meters pet kilogram of rabbit weight All 
mocuhtion‘. of this material were given 
intrapentoneall} 

The lo controls receiving the peritonitis 
producing mixture died within 14 hours Two 
of the 23 immune animals died within 20 
hours rhe zt other rabbits survived with no 
ill effects This observation would s^em to be 
strong evidence that the antigen injected 
animals bad developed an active immunitv 
against the colon bacillus 

Thvsv surviving rabbits were sacrificed for 
scrum Sufficient 1 20 mirthioUte solution 
was addml as a preservative to give the serum 
% terminal dilution of : 100000 merthiohte 
The xombined serum of the at rabbits was 
found to give an d^glutination litre of ap 
proximal* Iv i jooo 

FreatMtcHt oj rabbits ,iil)i co’m lacilJiis onti 
sertt^ Ten groups of rabbits were given a 
lethal injection of colon bacillus gum traga 
vanth pcritonili producing mixture and 
treated with the anticolibacillary serum The 
number of animals in each group, including 
2 OT moo controls, varied from 3 to 6 In 
order to simplify the dati the 10 groups of 
animals arc combined m the following table 

A total of 24 rabbits received tnlra enous 
injections of scrum Twelve animals were 
given i injection of ^ cubic centimeters per 
kilogram of anficoitfaacillarj, erum 5 minutes 
after lotrapentoncal injection of pentonitis 
producing mixture Of these 12 animals 5 
died and 7 survive*! The u other animals 
treated mtravenousl> received 2 injections of 
34 
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5 cubic centimeters per kilogram of anticoli- 
bacillary serum at 5 minutes and hours 
after intraperitoneal injection of peritonitis 
producing mixture Of these 12 animals, 9 
survived, and 3 died 

Ten rabbits were treated inirape) ttoneally 
with anticolibacillary serum Three of these 
received one injection of 5 cubic centimeters 
per kilogram of antiserum 5 minutes after 
pentonitis producing mixture was injected. 
All 3 animals died The 7 other animals 
received 2 injections of 5 cubic centimeters per 
kilogram of antiserum 5 minutes and 6 hours 
after injection of pentonitis producing mix- 
ture Only I of the 7 animals sundved 
Thirty-one controls were used in these ex- 
periments Eight of the controls received nor- 
mal rabbit serum intravenously in similar 
doses to the animals treated with anticoli- 
bacillary serum intravenously, and 8 others 
received physiological salt solution by the 
same route and dosage Fifteen others were 
untreated All controls died vnthin a period 
of 18 hours Necropsy revealed a serosan- 
guineous peritonitis in all animals that died. 
Rabbits weighing approximately 2 kilograms 
were used throughout 

Results oj blood cultures Blood cultures 
were taken on 15 of the rabbits which were 
treated intravenously with anticoli serum 
All of the cultures were taken at 6 hours and 
previous to a second injection of serum Five 
of these treated animals died and all had posi- 
tive blood cultures Of the cultures examined 
from the 10 surviving rabbits, 4 were positive 
at 6 hours, and 6 were negative Cultures 
were again taken at 24 hours on the surviving 
animals and all were negative All cultures 
were checked routinely up to 72 hours 

Blood cultures taken 6 hours after injection 
from s of the animals treated mtraperitoneally 
were all positive for colon bacillus All these 
animals died 

Blood cultures were taken on 15 of the con- 
trols All cultures were taken at 6 hours, and 
all were positive All died with a terminal 
septicemia 

The possibihty of saving rabbits by waiting 
over 5 minutes before beginning specific in- 
travenous therapy was considered Two ani- 
mals were treated at i hour, and 2 at 2 hours. 


and 2 animals at 3 hours after intraperitoneal 
injection of peritonitis producing mixture 
All animals received 2 injections of 5 cubic 
centimeters anticolibacillary serum per kilo- 
gram. The first injection was given at i hour, 

2 hours, or 3 hours as previously designated 
The second injection was given 2 hours later 
All animals succumbed along with the 
controls. 

In ‘the preceding experiments the peritoni- 
tis producing mixture was prepared from the 
same strain of colon bacillus as was used to 
prepare the serum We have recently treated 
a few animals with a concentrated anticoli- 
bacillary serum prepared as recommended by 
Shwartzman^ The strain of colon bacillus 
used to produce peritonitis in this group of 
animals was isolated from the peritoneal 
cavity of a dog with peritonitis The Shwartz- 
man anticoli serum agglutinated this organism 
in a dilution of i to 200 Three series of ani- 
mals were treated Twelve animals each 
received two intravenous injections of 2 cubic 
centimeters of Shwartzman anticoli serum 5 
minutes and 6 hours after injection Six con- 
trols received the same amount of normal 
horse serum Seven of the group of the 12 
treated animals survived All controls died 
within 16 hours as shown in Table II 

RESULTS OF STUDY 

The type of peritonitis we have produced 
by this experimental procedure is not com- 

TABLE I —RABBITS INJECTED U ITH COLON 
BACILLUS GUM TRAGACANTH PERITONIIIS 
PRODUCING MIXTURE, SHOWING THE EFFECT 
OF TREATMENT WITH COLON BACILLUS 
ANTISERUM 


Treatment 

Number 

rabbits 

Sur- 
vj\ als 

, Deaths 

Mortahtj 
per cent 

B'lCillus coll antiserum 
intra\enousl> 

24 

16 

8 

33 3 

Bacillus coll antiserum intra- 
peritoneally 

ro 

, 

9 

90 0 

Normal rabbit serum ' 

intravenously 

1 

8 

1 

0 

8 

too 0 

Normal salt solution 
lDtIa.^ enously 

8 

0 

8 

lOD 0 

Untreated 

15 

0 

15 

joo 0 


»Wc express our appreaation to the Research Laboratories of Eh Lillj 
Companj for supplying this scrum 
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T^BLE It —RABBITS TREATED AMTH SHWARTZ 

mav anticolibacillara serum after in 

JECTION OF BACILLUS COLl GUM TRAOA- 
CAMH PFRITOSITIS rRODUCING MIAKfRE 
Ant cct b&ctlUfy 
int i en u Ijr Co Irob 
1 6 

7 o 

S 6 


2 A majoritA of animals maj bu «a\ed 
from diffuse bacillus coli peritonitis if treated 
immcdiitel> with anticolibacillarj serum in 
tra\enousI> The mechanism of therapeutic 
action apparently depends upon the fact that 
the serum in some way prevents an over 
whelming invasion of the blood stream 

BIBLTOCRMin 


Number of rabbits 

burvivala 

Deaths 

MirUhty (per cent) 


parablo to that encounti.red m human sub 
jects, and wc are making no effort to discuss 
clinical application at this time The results 
we ha'e reported would seem to indicate 
stronglv that the strums used have a definite 
mtibatterial action against the colon bacillus 
However we are not in a position to discuss 
the mechanism of therapeutic action In 
formation gained from blood culture studies 
would seem to indicate that the scrum acts 
in some manner to prevent an overwhelming 
terminal septicemia 

CONCLUSIONS 

t Rabbits active!) immunized against the 
colon bacillus were able to survive m high 
percentage a colon bacillus peritonitis pro 
duced bj infrapentoneal injection of a mix 
turc which was fatal to controls 
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THE ANATOMICAL AND SURGICAL FEATURES OF 

ECTOPIC KIDNEY 

B^RRY T ANSON, Ph D (Med Sc ), and LEANDER W RIBA, M D , F A C S , 


Chicago, 

A NOMALOUS human organs are fre- 
/V quently of more than anatomical im- 
\ portance, since their occurrence may 
^produce a disturbed physiology, and 
so ultimately require surgical removal 

Among the most striking of congenital 
anomalies is the ectopic kidney A kidney may 
be classified as ectopic by idrtue of its aber- 
rant location, its odd shape, short low pedicle, 
anterior pelvis or short ureter The location 
has been described by Braasch as pelvic, iliac, 
or abdominal The short ureter and the bizarre 
pelvis and calyces aid in distinguishing be- 
tween an ectopic and a ptotic kidney 

On account of their varieties ectopic kid- 
neys have received clinical consideration by 
many writers, excellent studies have been 
published by Thomas and Barton, Thompson 
and Pace, MacKenzie and Hawthorne, Judd 
and Harrington, Campbell, and many others 
Ectopic kidney is not uncommon , the occur- 
rence of 154 has been recorded in a total of 
128,322 autopsies, an incidence of i in 833*, 
but, since published accounts of excised sur- 
gical specimens are not numerous, it was con- 
sidered advisable to place on record the cur- 
rent case of renal ectopia The presence in the 
dissection laboiatory of an excellent example 
of ectopia furnished an opportunity to follow 
m detail the anatomical relations of abnormal. 

From the Department of Anatom> and the Department of 
Urologi, North\%estern Universitj Medical School, contribution 
No 281 from the former 

iHowe\ er, the recorded incidence of ectopic kidneys noted m 
clinical examinations is considerably lower Thomas and Barton 
6 in 3,285 urological examinations, Thompson and Pace i m 
10,000 admissions at the Ma>o Clinic, Mackenzie and Haw- 
thorne 13 in 15,000 examinations Thompson and Pace suggest 
the discrepancy bLlwccn necropsy and clinical examination was 
due to the fact that manj ectopic kidne\s were asymptomatic, 
special examination not indicated, and they were not diagnosed 
Ihey point out that in 52 of SS clinical cases the diagnosis was 
established during the course of the urological examinations, m 
eluding p\elogrTphic studies, m the other 36, the diagnosis was 
made at the time of surgical exploration An uninfected ectopic 
kidney with adequate urinary drainage frequently remains 
asymptomatic and may be discovered only during the course of 
an operation or at necropsy 


Illinois 

and associated normal, kidney— particularly 
those important relations having to do with 
the arterial supply and venous drainage. 

Both the anatomical and the surgical speci- 
mens were characterized by the possession of 
an anterior pelvis, each was low in position 
with short ureter, each had a complex arrange- 
ment of renal vessels In the anatomical speci- 
men no hydronephrosis was evident, in the 
surgical specimen a marked intrarenal hydro- 
nephrosis occurred, the result of infundibular 
constriction produced by anomalous renal 
vessels 

ANATOiUCAL SPECIMEN 

The cadaver in which the anatomical speci- 
men was studied was a muscular, male negro, 
5 feet II inches in height, weighing 12 1 pounds 
(embalmed), and aged 70 years Figures i 
through 7 show successive stages in the dis- 
section of this specimen 

Rtghl side The right kidney was moderately 
lobulated, the hilus widely open and directed 
anteriorly (Fig i) The organ rested chiefly 
upon the psoas major muscle, extending from 
the level of the lower third of the second, to 
that of the middle of the fifth, lumbar verte- 
bra, its upper two-thirds was therefore ab- 
dominal in position, its lower one-third pelvic 
The inferior e.xtremity covered the lumbo- 
inguinal nerve; the lateral femoral cutaneous 
nerve emerged from the lateral margin of the 
psoas maj'or muscle at the point to which the 
muscle was covered by the kidney, skirting 
the lateral margin, at the superior pole, was 
the combined trunk of the iliohjqiogastric and 
ilio-inguinal The ureter entered the broad 
hilus m two portions, the lower was exposed 
as it divided into major calyces, while the 
upper was concealed by the renal veins 
The upper portion of the kidney was sup- 
plied by a renal branch of the aorta which 
arose at the level of the lower third of the 
first lumbar vertebra (Figs i and 2) Follow- 
7 



SURGERY, GINECOLOGV A^D OESFETRICS 


3S 



Tim ‘ 1 wtenof abdominalanilptKK »lni<.iutei «5pe iiU> q( iht r«ht 

bill d the bodv AntfHOf «0<i5l»shll> bUtaU«e*s Thtte-cuhths naiUTal sut 
Ji I TbeartMiwind »»>o»rf the anomilouiVudn^y of ihe tuptarinalglaml and 
l«t« ai b Ihepriacipal »lnJctot«tfUledloth«l'»oonjini Thi. kijncv ri. ( upon 

tbe fluadra us luwbo^™ psoas majft and lUacus mu <lt» crus of diaphrarm 
cut lis<r touUy removed Ibe htpalw tnbuUnes of the vena <»\« Iran eeVtd Thi 

hypoCTStrjvOrinnollbeanmniJoosieoalatterv* notmsxm 

lur f The strurturcs jj> fbe unmniiaie area of vne tight kidney (he inletiot 
sena'cavi has ^cn cut and lumcd foraatd to ho* the two tcnal in i a paneisl 
vein and the t*o sets of upfxrmai attenes 

Fi" sa The anomalous kidney eactsed the terns retract^ to tt\c»Uhc arrange 
mtnt of tessels and of ureter withm the aBlenotIv pfacttl hitus The inlernaf sper 
roaltc vein temostd to sho* its uIob 


me an oblique course downward and lateral 
ward It appeared from beneath the mfenot 
%cna ca\a where the latter received the nght 
renal icm flie artcrj d,M,W rnto thr« 
branches two of lhc<.e ptcrcetl the renal hub 
stance the floor of a lulcus which was con 
“raa ” Uh .be r..J.ned h.l»a (Hf.' 
ra” rhe tacV«ar.l -l.rrclerl Mrm cn.e.e.1 .he 


parenchyma bthind the superior extension of 
the htlus (I li, 2 a) The anterior one of the 
hihr branches give off <veral twijjS to the 
upper cTlrcmil) (shown bj retracting the 
xt.5«:lmft} •'vl thimii appeartij by passing 
between thi tributaries ot tiu adiactnt vein 
the poslcrtor hilar branch passing bi hind the 
supinor vein, louratd downward along the 



ANSON, RIBA: ECTOPIC KIDNEY 


39 


aktemaii' 


Vena.- 


A a Supra- 
r,enale5 iup 


Aa su- 


proren 

■m<ia 



Figs 3 to 5 Postenor abdonunal and pelvic structures, especially of the left half of 
the body Three-eighths natural size 

Fig 3 The arteries and veins of the kidney, suprarenal gland and testes, the left 
renal vein has been drawn infenorly to show more clearly the constituents of the 
renal pedicle 

Fig 4 The suprarenal veins have been transected, the gland lifted superiorly, in 
order to show the origin and course of the renal, suprarenal, and spermatic arteries 

Fig s The aorta has been excised, the renal vein transected and turned aside to 
show the prevertebral venous plexus and its relation to the second lumbar vein 


medial margin of the hilus The lower portion 
of the kidney was supplied by an artenai 
branch derived from the hypogastric close to 
its origin (Figs i and 3), turning upward, and 
crossing the external iliac artery and the psoas 
major muscle, it pierced the lowermost por- 
tion of the inferior extremity, within a sulcus 
(r centimeter in depth), continued downward 
from the hilus 

From the upper portion of the hilus a renal 
vein left the kidney (Fig i) , it was formed by 
the junction of two vessels which emerged 
from the parenchyma (Figs 2 and 2a) Into 
the inferior one of the two tributaries the right 
internal spermatic vein passed The renal 
venous tributaries, in the hilus, passed to 
either side of the more anteriorly placed 
branch of the renal artery (drawn apart m 
Fig 2a) The anterior one of the two vessels 
drained chiefly the lower part of the kidney, 
while the posterior one carried blood mainly 


from thfe upper portion Veins were situated 
in front of, between, and behind the subdi- 
visions of the ureter 

The right renal veins did not communicate 
with the ascending lumbar vein of the corre- 
sponding side, however, the lumbar system 
did form an anastomosis with the peri-aortic 
ring contributed by the renal veins of the left 
side 

The right ascending lumbar vein began as a 
tributary to the common iliac vein (Fig. 7). 
As it passed the fifth lumbar vertebra no 
lumbar vein was sent medialward to the in- 
ferior vena cava, but tributaries were re- 
ceived at this point from the vertebral canal. 
A small fourth lumbar vein was present At 
the third segment a lumbar vein of fair size 
connected the ascending lumbar system with 
the inferior vena cava Between the third and 
second segments the ascending lumbar vein 
was small, but eppesite the second vertebra, 
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Fig 6 The avetuImR lumbar «tB and reUCed «njclute of ib« lefi ide ihe 

p ms) It mufle has been freed ana <«tned » »1< thetjoadraiu lumbomn rruwle 

la iniaci the left cm* of the df»phta»« has hern removed lo display the vommurur* 
lioRof ihclumbarnilbthcaajpo sj«tem of veins The second kmbar \tin herein 
dicated by arrow is the »e_cl ( hownin I ‘S tfwhKhcwnnnimcairdaiihDienreum 

*'*rie *7''The ascerdmg lumbar tein and the lumbar arteries of the tii.hi suj with 
related stnictures the «res of «he diapbmKm patUaUy ..overs the hret Jumbar vcne 
bra the Qviadratus lumbonim miistle <the psoas major removal) the i\m muwle 

below thebnmof tbegreaterpehrs TheJumfaarpfelosof nerve has been remosed 


tht. lumbar \ em again enlarged , m addit ion to 
tnbutanes from the p«<»as major musck an<i 
\hescttebtalplcTUS t^^o tributaries weft re 
cen cd from the poMenor abdominal wall U 
naa With the wood lumbar >cin that one of 
the tributaries of the retro aortic venous 
rl™. commumc>l«l Co^tinumg craraal 
ward, tha ascending lunibac .cm pawxl 
nealU the cru. and became coMmuou. «.th 
the T/vgos vein in the thorax (1 ig Sf 
m arrani,ement of the lumbar artmes 
somewhat ircegtilar The SIth lumbar artery 


teriBinated m thr tine tmgs on the vertebra, 
the fourth was wanting Iht third the largest 
of the group sent br inches into the inferior 
three inttrvertibral foramina the second and 
first supplied unu'uaJlj prominent branches 
to tfa» mustulalurt of the back >»o segmen 
falJ> arrangtd branches ol the aorta were sent 
to the kidnej { Ynson Richardson and 
Mmcar tq^b 1 igs 6 to t 
Ltfl side The kfl kidney was normal in 
form and m position (Tig j) jis inferior 
cxttcmuv did not quite reach the lextl of the 
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crest of the ilium, extending from the middle 
of the twelfth thoracic to the lower third of 
the third lumbar vertebra 
The exposed course of the single renal ar- 
tery was very short It arose from the aorta 
opposite the upper third of the first lumbar 
vertebra, appearing from beneath the in- 
ferior extremity of the suprarenal gland, the 
artery quickly divided into two branches 
which entered the hilus of the kidney (Figs 3 
and 4) The single renal vein was a vessel of 
large size and transverse course, it crossed the 
aorta 3ust beneath the origin of the superior 
mesenteric artery, at the level of the inter- 
vertebral fibrocartUage between the first and 
second lumbar vertebra It received on its 
cranial margin an inferior phrenic vein (which 
had suprarenal tributaries) and a suprarenal 
vein , just lateral to the suprarenal vein a pair 
of internal spermatic arteries arched over the 
renal vein On its caudal margin the renal 
vein received an internal spermatic, formed 
by the junction of two tributaries, lastly, a 
small vein from preperitoneal tissue surround- 
ing the aorta 

A prevertebral venous plexus occurred in 
association with the left renal vein (Fig 5) 
The plexus, imbedded in the thin stratum of 
connective tissue which intervenes between 
the great vessels and the vertebral column, 
was so placed that its existence would not be 
suspected by the surgeon, yet, in a current 
study of the renal and suprarenal territory, it 
was found that a comparable set of intercom- 
munications is of frequent occurrence ^ 

The plexus began superiorly in two small 
veins, one from each crus of the diaphragm 
(Fig 5 a and 6) , at their junction they formed 
a hiatus for the passage of a branch of the 
first lumbar artery Widening somewhat, this 
channel received on its inferior aspect a com- 
municating vein from the ascending lumbar 
system of the opposite side This communicat- 
ing vein (second lumbar of the right side), and 
the anastomotic vessel from the plexus (Fig 5 
at c) together joined the inferior vena cava 

•In comprehensive study of the renal and suprarenal vessels by 
Vnsjn, PicL, aad Beaton, 12S cadavers have been examined to dale, in 
tSof these (11 7 pet cent), the circumaortic ring occurs, not infreaucntK 
and m a manner to be described in a subsequent pubhcation, the deeper 
one ol the transverse veins communicates v,Tth a prevertebral venous 
plexus, and nith lumbar veins (Fig s) These /eatares have been de- 
scribed and figured by Lejars (i85S), recently by Odeets (rovi) Faea- 
rasanu (ipjS), and others 


(Fig 2, at c) Next, the retro-aortic plexus 
received a small parietal vein, of medial 
course, from the surrounding connective tissue 
(Fig 5, d), then, superiorly, a vein from the 
left crus of the iaphragm (Fig 5, e) Adja- 
cent to this diaphragmatic vein were two 
small renal tributaries (Fig 5, /), which, en 
route to the common venous channel from the 
superior part of the hilus, surrounded the 
renal artery On the inferior aspect of the 
channel a large vein, the second lumbar, en- 
tered from the psoas major muscle (Fig 5, g). 
The lumbar vein emerged from the vertebral 
margin of the left psoas major muscle oppo- 
site the middle of the second lumbar vertebra, 
its drainage was not only muscular, but 
meningeal and osseous as well (Fig 6 g) In 
prevertebral position its shape was tbat of a 
letter J, from the lowermost part of its curve 
a communicating branch was sent obliquely 
downward and to the right to bring this post- 
aortic group of veins once more into connec- 
tion with the inferior vena cava (Fig 5, h), 
the latter anastomosis established at the level 
of the middle of the third lumbar vertebra. 
The venous vessels just described passed be- 
hind the aorta, the renal vein proper passed 
in front (Figs. 3 and 4), together they sur- 
rounded the aorta to form a circumaortic 
venous ring^ They communicated at a point 
I centimeter medial to the hilus of the left 
kidney 

The renal drainage on the left side was 
brought into communication with the ascend- 
ing lumbar system by means of this lumbar 
vein (Fig 6, at g). The ascending lumbar 
vein itself was divided into two portions one 
inferior, one superior to, the third lumbar 
vertebra (Fig. 6), the dramage passing in- 
fenorly and superiorly from this line of divi- 
sion The superior portion was, as already 
mentioned, related to the renal vein The 
second lumbar vein passed deeply into the 
psoas major muscle, attaining the level of the 
roots of the transverse processes At the fora- 
men between the second and third lumbar 
vertebrse it received a meningeal tributary, 
and in that locality several muscular tribu- 
taries from the psoas major; from above, one 
lumbar vein entered the ascending lumbar, 
passing superiorly, it became the hemi-azygos’ 
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ns 8 Right retrsgrade pyeloffratn showing th« tonal 
pelvis o( bizarre lorm the ailated minor cal>€«s and the 
short ureter 


The veins inferior to the level of the third 
lumbar segment drained caudalward and were 
not segmentally arranged, interrupted be 
tween the levels of the second and third 
lumbar vertebrx, the meningeal veins emerg 
mg from the lower lumbar vertebral (third 
fourth, fifth), formed a venous trunk mto 
which passed also muscular tributaries from 
the psoas major muscle the trunk emptied 
into the common iliac vein into which latter 
al»o drained a second vein from the fifth 
lumbar level The corresponding arteries were 
derived from two sources the iliolumbar 
branch of the h>pogastric (infenorl>), the 
third lumbar artery{superior!> ) no segmental 
arteries occurred at the fourth and hllh 
From this description it should be clearly 
evident that the parietal and visceral venous 
channels are intimately related Thus, be 
ginning with the pelvic level m the 
described, the iliac veins receiv^ 
the pelvic organs muscles, and skeleton > 
means of the lumbar veins (Figs 6 and 7) 


blood was brought to the inferior vena cava, 
not only from the lumbar skeleton and muscu 
lature but from the spinal cord and its menm 
gcal investments, additionally these veins 
received parietal rami (Fig 7) from the retro 
pcntoncal connective tissue, and their major 
trunk the ascending lumbar vein, communi 
cated with the common iliac v ein (Fig 6) In 
the subphrenic region, the chief caval tnbu 
tanes were, of course, received from the kid 
ney , one of these passed anterior to the aorta 
(Fig 4) the other posterior to that axial 
vessel (Fig 5) The pre aortic vessel drained 
not only the kidney , but also the testis, supra 
renal gland, retroperitoneal tissue, and dia 
phragmatic musculature The retro aortic 
vein, through its plexiform arrangement of 
tributaries drained the muscle constituting 
the crura of the diaphragm the areolar tissue 
housing the great vessels, and the upper ex 
tremity of the kidney (by means of minute 
veins), It communicated directly with the 
ascending lumbar system by means of the 
second lumbar vein Through the continuity 
of the lumbar with the azvgos system (Fig 6), 
communication was established between the 
pelvic the abdominal panetes and contents 
and the thoracic wall and serous membranes 

The importance of this anastomosis in the 
spread of infection through the entire renal 
and deep lumbar areas is obvious The rich 
set of anastomoses may account for the spread 
in cases reported by other investigators Thus 
Israel (1911) and Bavard (1921) noted that 
fatal tuberculous meningitis may follow 
nephrectomy for tuberculosis Another fatal 
case was recently reported by Turner, death 
occurring 36 days postoperatively Autopsy 
revealed no tubercular foci in the nephrectomy 
area In the presence of rich venous anas 
tomoses direct mtramenmgeal contamination 
could easily occur as the result of renal manip 
ulation incidental to nephrectomy 

SURGICAL SPECIMEN 

An ectopic kidney i» subject to all the dis 
eases which may assail a normal kidney in 
addition as a result of its anomalous develop 
ment aberrant vessels, constnctions, and ad 
hesions may predispose to malfunction and 
pathological changes When urinary drainage 
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Fig 9 Excised right kidney (same as Fig 8) with anterior pelvis (injected with 
waxi Showing the hi6d pelvis, the numerous hilar arteries and veins which course 
along each side ot the infundibula (see arrangement of the vessels in Fig i). Abbre- 
viations a, artery, v, vein 

Fig 10 The dorsal half of the same kidney, showing on the cut surface, the cavita- 
tion at the minor calyces 


is incomplete, symptoms of indefinite low ab- 
dominal pain and backache occur, frequently 
accompanied by hydronephrosis, infection, or 
calculus 

When indicated, ectopic kidneys causing 
symptoms are preferably treated by nephrec- 
tomy In 21 cases with ectopic kidney treated 
surgically, reported by Thompson and Pace, 
the kidney was removed in 17 MacKenzie 
and Hawthorne performed 7 nephrectomies 
and I exploratory operation for neoplasm in 
13 cases. In Judd’s series of 19 pelvic kidneys 
only 10 required surgery Thomas treated his 
6 ectopic Hdneys surgically, presumably by 
nephrectomy 

In the present case, renal ectopia caused 
distressing vague abdominal pain and back- 
ache Nephrectomy was necessary owing to 
the unusual relationship of the renal vessels 
to the infundibula. 

C J , female, aged 27 years, entered the Passavant 
Memonal Hospital January 31, 1936, complaining 
of vague right abdominal pam and backache asso- 
ciated with frequency, urgency, dysuna, and noc- 
turia for 8 years The appendix had been removed 
for the above complaint 2 years before There was a 


history of measles, mumps, whooping cough, chicken 
pox, malaria, and scarletina during childhood The 
general physical examination was essentially nega- 
tive except for an asymptomatic scoliosis Complete 
urological investigation revealed a low lying, fixed, 
uninfected right kidney with good function Right 
retrograde pyelogram (Fig 8)revealed a bifid pelvis, 
dilated minor calyces and a short ureter The left 
kidney was thought to be normal The bladder and 
urethra revealed a low-grade chronic infection The 
bladder urine contained pus cells (grade 11), motile 
bacilli and motile trichomonas The culture re- 
vealed bacillus coll Under gas anesthesia on June 
9, 1936, an extrapentoneal right nephrectomy was 
performed The postoperative convalescence was 
uneventful and the patient experienced complete 
relief of pain in the right abdomen and back. 

The surgical specimen (Figs 9 and 10) measured 
7 by 12 centimeters The kidney was unusually 
flat and oval in shape, the renal pelvis was bifid and 
anteriorly placed, the hilus open and unobstructed 
There ivere 4 separate arteries and veins. Surfaces 
made by cutting exposed the dilated minor calyces, 
appearing as cavities measuring i to 2 centimeters 
in diameter In the anomalous pedicle, due to early 
division of the arteries and veins, the vessels sur- 
rounded and passed close to the infundibula as they 
emerged from the renal parenchyma This vascular 
arrangement produced a “vise-hke” constriction 
sufficient to produce the intrarenal hydronephrosis. 
Two veins entered the lateral margins of the kidney , 
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PRIMARY RETICULUM CELL SARCOMA OF BONE 

FREDERIC PARKER, Jr , M D , and HENRY JACKSON, Jr , M D , Boston, Massachusetts 


T he type of primary bone tumor to 
be described in this paper apparently 
constitutes a definite group which has 
not been recognized in the past No 
provision for this group has been made in the 
classification of the Registry of Bone Sarcoma 
of the American College of Surgeons. In the 
Registry cases included in this present study 
the diagnosis of primary reticulum cell sar- 
coma was first suggested in 1931 (Registry 
No 1059) It was not until 1936 that an ini- 
tial diagnosis of primary reticulum cell sar- 
coma was made (Registry No 1992) Prior 
to this date these cases had been variously 
classified as Ewing’s sarcoma, Hodgkin’s dis- 
ease, lymphosarcoma, osteogenic sarcoma, leu- 
cosarcoma, or as inflammation In view of 
these facts it seems worth while to emphasize 
the characteristics of this type of bone tumor 
and describe its clinical course, especially as 
this neoplasm seems to have a more favorable 
course than its appearance would indicate 
From our own material and from the Reg- 
istry of Bone Sarcoma, we have collected 17 
cases of primary reticulum cell sarcoma of 
bone Of these, 10 were male, 7 female The 
age distribution differs materially from that 
of the generalized form of reticulum cell sar- 
coma, which is primarily a disease of middle 
and old age— 84 5 per cent of all cases occur- 
ring after the age of 40 and less than 1 per 
cent being found under 20 years of age As 
will be seen from Table I, 77 per cent of the 
primary reticulum cell sarcomas of bone oc- 
curred under the age of 40 and 35 per cent 
under the age of 20 

In the generalized form of the disease, meta- 
static bone lesions occur most commonly in 
the vertebra; and skull In sharp contrast, 
primary reticulum cell sarcoma of bone is 
found to be present most frequently in the long 
or flat bones (Table II) 

From the Thorndihe Memorial Laboratory, the Second and 
Fourth Medical Sertices (Harvard), the Mallor) Institute of 
Pathology, Boston City Hospital, the Department ot Medicine, 
Harvard Jledical School Boston, the Colhs P Huntington Mel 
morial Hospital, Harvard, and the Pondville Hospital, Wrentham 


Clinically, the onset is similar to that of 
other primary bone sarcomas, namely, with 
pain not relieved by rest Pain localized at 
the site of disease or referred to the joint near- 
est the tumor was the first symptom in 13 
cases, in 3, a pathological fracture brought the 
patient to the physician , in i , a painless swell- 
ing of the bone and surrounding soft parts was 
the chief initial complaint An obvious and 
tender swelling of the affected part was noted 
in 8 instances The general health of the pa- 
tient was good in all but 2 cases, in these 
there had been considerable loss of weight and 
strength In none was fever noted, in no in- 
stance were abnormalities found in the periph- 
eral blood picture The few blood calcium and 
phosphatase determinations which were done 
were within normal limits, but the number of 
determinations were too few to be significant 
A history of injury preceded the initial symp- 
toms in 5 cases, but we have no good evi- 
dence that trauma is actually of etiological 
importance It is more probable that a mi- 
nor injury brought on symptoms in an already 
diseased bone or that a previous injury was 
recollected by the patient when symptoms of 
importance supervened Perhaps the most im- 
portant clinical feature is that an extensive, 
painful, destructive process in a long bone is 
found in a patient whose general condition is 
good In no other bone sarcoma is the con- 
trast between the comparative well-being of 
the patient and the size of the lesion so marked 


TABLE 1 AGE DISTRIBUTION OF PRIMARY 

RETICULUM CELL SARCOMA OF BONE 


AC€ 

No cases Age 

Ko cases 

0~Q 

0 30-39 

4 

lo-ig 

6 40-4P 

2 

20-29 

3 30-59 

2 


TABLE II — BONE INVOLirED IN PRIMARY 
RETICULUM CELL SARCOMA OF BONE 

No cases Location Yo cases 

5 Humerus 3 

4 Scapula I 

3 Mandible i 


Location 

Femur 

Clavicle 

Tibia 
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Fig 6, left RegistO'CaseNo 564 Gross specimen, humerus 
Fig 7 Registry Case No 83 Gross specimen, humerus 


We wish, however, to emphasize the impor- 
tance of earl)'- diagnosis and treatment, for by 
these means only can one expect to obtain the 
best results In i instance, signs and symp- 
toms definitel)’- pointing to a tumor of the fe- 
mur had been present for a year and 4 months 
before amputation, and the condition had been 
variously diagnosed as tuberculosis and as 
arthritis At the time of operation, the tumor 
had reached massive size and inguinal Ijnnph 
nodes had appeared The patient was dead 
3 months later. It is not improbable that, 
had an accurate diagnosis been made by bi- 
opsy at an earlier date, the results would have 
been better. 

The x-ray appearance is by no means pa- 
thognomonic. The disease is most frequently 
seen in the ends of the long bones and e.x- 
tends from the inetephysisjntp_the_diaphysis 
(Figs I to 4). In 3 cases the middle of the 
clavicle was the site of the tumor, in 1 the mid- 
dle of the mandible was the point of origin 


In general, x-ray examination shows chiefly 
bone destruction, and to a much less degree 
new bone formation, sometimes incident to a 
pathological fracture. In early cases there 
may be only mottled bone destruction in the 
medulla (Figs i and 2), In r early case, very 
fine striations extended from the irregularly 
thickened cortex and periosteum into the ad- 
jacent soft tissue In the more advanced cases, 
there is extensive involvement of bone i\dtli 
marked osteolysis and only moderate or no 
osteogenesis (Fig 3). Pathological fracture 
(Fig 4) occurs occasionally and in those cases 
callus formation maj'- complicate the picture 
There is often fragmentation of the cortex and 
a widening of the shaft as if from an expansive 
tumor pressing from within outward Perios- 
teal thickening may be seen both early and 
late Invasion of surrounding muscle is com- 
mon The disease has been mistaken by radi- 
ologists for osteomyelitis, osteogenic sarcoma, 
Ewing’s tumor, and Hodgkin’s disease. 
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Fig I Fig » Fig 3 


Fir t Regi&tryCa>:^Ko 1991 Rernigrnogramprfemur 
Fig* R<gtst(yCas«So 1900 Rofnlgtnograinofnbia 
Fig 3 Regis{fyCa«No 83 Rocntgenograinofhumeni» 



Fig 4 Bt&»tryCaseNo 564 RocntgenogramoftunKitis 


In no other bone tumor may the lesion be so 
ettensneand at the same time be so amenable 
to appropriate treatment 
The disease had existed, as suggested by the 
symptoms lor manx months m scxeral cases 
before the serx tees of a phj sictan xv ere sought 
In 7 cases, s>mptoms had been present for a 
year or more before treatment, and yet 5 of 
these patients are alixc and apparently well 
from 3 to 14 years later Ihis xery fact at 
tests thecomparatixely benign nature of what 
appears roentgcnographically clinically, and 
histologically to be 4 highly malignant tumor 
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Lymphosarcoma The type cell with its round 
nucleus, scanty cytoplasm, and spherical shape 
should offer no difficulty In our experience, 
true lymphosarcoma of bone is extremely un- 
common 

Ewing's sarcoma Reticulum cell sarcomas 
have been most frequently erroneously diag- 
nosed as Ewing’s sarcoma In the latter, the 
uniform character of the cells and of their 
nuclei, the arrangement in strands and cords, 
and the distribution of the reticulum are diag- 
nostic features In Ewing’s sarcoma, the retic- 
ulum surrounds groups of cells, while in retic- 
ulum cell sarcoma not only does the reticulum 
surround groups, but it also runs between the 
individual cells 

Osteogenic sarcoma Some of the reticulum 
cell sarcomas have been diagnosed as atypical 
osteogenic sarcomas. The lack of any tumor, 
bone, or cartilage formation, the absence of 
osteoid tissue, and the morphology of the tu- 
mor cells should serve to exclude this diagnosis 
Inflammation The diagnosis of inflamma- 
tion was made in 2 cases in the Registry The 
presence of the large mononuclear cells and 
lymphocytes with, in addition, necrosis, have 
proved misleading In one of our own cases, 
the infarct type of necrosis and marked cellu- 
lar infiltration of the vessel walls led to the 
incorrect diagnosis of syphilis 

Since there have been no autopsies on the 
cases of reticulum cell sarcoma described, it 
might be argued that we are not justified in 
terming this group primary reticulum cell sar- 
coma of bone However, the complete lack of 
evidence of a primary tumor elsewhere and the 
favorable course following amputation argues 
for the primary nature of this tumor It is 
common knowledge that a small and, indeed, 
unrecognizable primary tumor, as in carcino- 
ma of the breast or bronchus, may give rise to 
large metastatic lesions, but it would be most 
unusual to have a secondary lesion of massive 
size arise and still have the primary tumor re- 
main silent 14 years after the amputation of the' 
metastatic lesion, as in Registry Case No. 564 
Furthermore, those patients who had inade- 
quate treatment have shown evidence, before 
death, of metastases rather than the appear^ 
ance of a primary tumor concealed, for a time, 
m an internal organ Generalized lymph node 


and pulmonary metastases were found in one 
case In another, a second tumor appeared in 
another long bone In a third case, not in- 
cluded in the present series because we have 
only a lymph node biopsy (there had been a 
destructive lesion of the femur for 2 years 
prior to this biopsy), there appeared, before 
death, generalized lymphadenopathy, spleno- 
megaly, hepatomegaly, and destructive lesions 
m the radius, humerus, and pubis 

The following cases illustrate the course of 
the disease 

W B , a single man, aged 44 years (Bone Sarcoma 
Registry No 564), was admitted to the Massachu- 
setts General Hospital October i, 1924 His past 
history was uneventful 

Since January, 1924, he had experienced moderate 
pain in the right upper arm. In May, 1924, while 
playing baseball, he fractured his right humerus An 
x-ray film taken at this time showed no evidence of 
tumor The bone, however, did not unite well and 
in August, 1924, the patient noticed a swelling of the 
middle of the right upper arm Although the pain 
decreased, the tumor increased in size An x-ray ex- 
amination on October 2, 1924, showed destruction 
of the humerus throughout nearly its entire extent 
(Fig 4). There was little if any new bone formation 
although there had been 6 months before a fracture 
in the midportion The new-growth extended nearly 
to the head of the humerus. The proximal portion 
of the ulna appeared to be involved by a similar 
process 

On October 9, 1924, a shoulder joint amputation 
was performed In 1924, this tumor was diagnosed 
as medullary sarcoma and as osteolytic sarcoma In 
1925, a diagnosis of osteogenic sarcoma was made, 
and in 1930 the condition was believed by one re- 
viewer to be a benign giant cell tumor. In 1934, it 
was first suggested that the tumor was a reticulum 
cell sarcoma, the diagnosis being based on the crite- 
ria set forth in this paper 

Convalescence was uneventful and the patient re- 
mained entirely well until October, 1931, when a 
tumor developed in the amputation scar This mass 
was excised and showed the same histological pic- 
ture as did the original bone tumor The patient 
has remained well and active to date, January, 1938, 
14 years from the onset of symptoms 

That the disease was most extensive at the 
- time of operation is attested by Figure 6, a 
photograph of the gross specimen removed in 
1924 

AV S , a boy, aged 15 years (Registry No 1663), 
aside from the usual childhood diseases, had been 
quite healthy In the spring of 1927, he noticed a 
tender swelling in the region of the left knee Ra- 
. dium was applied (in unknown doses) and the pain 




In gross appearance, the tumor \anes con 
sidcraWj Incarlj ca«es the medullarj cavit> 
IS seen to be invaded b> pinkish gra> granular 
tissue In more advanced cases, the bone de 
struclion and soft tissue involvement referred 
to elsewhere is obvious The tumor in these 
instances is usually firm, smooth, and glisten 
mg more rarely it is soft and friable The 
color IS variouslj described as pale, white, 
pinkish gra> and gra) white Areas of ne 
crosis arc frequent and may merge into cavi 
ties resembling osteom>tlitis 
The tjpe cell (Fig 5) is identical with that 
of reticulum cell sarcoma of Ij mph nodes and 
other tissues The nature of this cell and the 


histogenevis of reticulum cell sarcoma in gen 
oral will be taken up m a subsequent paper 
The ctll IS larger than a Ivmphocytc The 
nucleus, which is from to 3 times larger 
than that of a Ivmphocjte vanes in shape 
from round to oval frequenth it m3> be in 
dented or lobulated In the cells of well dif 
fcrentiated tumors, the chromatin is finely 
divided and scattered In the more anaplas 
tic It tends to be coarser and nuckoli maj. be 
prominent The cj toplasm vanes m its stain 
ing reaction from acidophilic to basophilic and 
mav be considerable in amount in relation to 
the nucleus The cell vanes from round to 
oval to elongated Lvidence of ameboid ac 
tiMtv as indicated b\ shape of cell and its 
nucleus, is frequenth present and is indeed a 
characteristic feature Bmucleate formsoccur 
but true tumor giant cells do not Mitotic^ 
figures are often present in large number 


The stroma vanes in amount from delicate 
Strands of collagen to dense bundles When 
stained m order to bring out the reticulum, 
this Is found to occur running in delicate 
threads and strands around groups of tumor 
cells and also betw een mdiv idual cells (Fig 8) 

\ fairlj common feature of these tumors is 
the growth of the cells in the walls of small 
veins (Fig 9) In such veins the endothelium 
is lifted and the lumen is encroached upon and 
distorted bj the tumor cells m the intima A 
similar involvement of arteries or arterioles 
has not been seen Necrosis of the infarct 
tvpc IS often a prominent feature Scattered 
fou of l>mphocjles art frequentlj found to be 
present 

Compute destruction and obliteration of the 
normal constituents of the marrow is con 
s(antl> found Ostc(Jl>szs is often a promi 
nent feature The tumor cells do not form 
bone, but new bone formation bj the stroma 
docs occur Invasion of tht surrounding soft 
parts IS common 

Reticulum £cll sarcoma must be difftrcnti 
atc<l from the following conditions 

Hodgkin s disease The granulomatous form 
withsdcfOsis necrosis eosinophils and Reed 
Sternberg cells should present no difTicultj 
The sarcomatous form in which the majoritj 
of the cells are of the mononuclear t>pc may 
simulate closelj anapla'tic reticulum cellsar 
coma but the presence of even an occasional 
topical Reed Sternberg cell should serve as a 
differential point Primar> Hodgkin s disease 
of bone we believe to be very rare indeed 
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Histologically, the tumor cells have round, 
oval, indented, or lobulated nuclei which are 
nearly twice the size of that of a lymphocyte 
The chromatin is scattered and the cytoplasm 
is considerable in amount 

In spite of its apparently malignant nature, 
the tumor is amenable to appropriate treat- 
ment, 13 of the 17 cases being alive from 6 
months to 14 years from the initial symptom. 
Seven of these patients have been apparently 
free from disease 10 or more years. 

Five patients were treated by amputation 
alone Of these, 2 are dead, 3 are alive from 
3 to II years from onset. We have already 
referred to a possible explanation for the deaths 
in this group. 

Three patients were treated by radiation 
alone Of these i is dead, 2 are alive from i 
to 3 years later, but in each there is still neo- 
plastic disease 

Of the 9 patients treated by amputation and 
radiation, 8 are alive from 6 months to 14 years 
from onset 

From a consideration of the cases presented, 
the best procedure would appear to be early 
diagnosis by biopsy followed by immediate 
amputation and radiation 

ABSTRACT OF CASE HISTORIES 
Be , male, aged 31 years In June, 1926, the pa- 
tient sustained a minor injury to the knee During 
the following summer there was gradually increasing 
pain and swelling of the knee In October, 1926, an 
x-ray film showed a destructive lesion of the lower 
end of the femur w'lth some periosteal thickening 
In November, 1926, a biopsy W'as done and the fol- 
lowing diagnoses were made sarcoma, myeloma, 
syphilis, chronic inflammation On December 17, 
1926, a midthigh amputation was performed The 
patient died September 10, 1927, with generalized 
lymph node metastases and metastases in the spinal 
canal and lung 

Sr , male, aged 35 years In February, 1924, the 
patient felt something snap in his shoulder and he 
was incapacitated for a few days In January, 1925, 
he felt another sharp pain in his left shoulder Grad- 
ually swelling appeared over the left upper scapula 
On April I, 1925, an x-ray examination showed a 
destructive process in the scapula involving the 
spine and the acromial process A diagnosis of osteo- 
myelitis or sarcoma was made Radium needles were 
inserted, the mass, however, continued to grow and 
the patient died October 24, 1925, following a mas- 
sive hemorrhage from the original tumor 

Registrj No 1951, female, aged 48 years In the 
spring of 1934, the patient noticed some stiffness in 


her left knee In August of the same year, there de- 
veloped considerable pain and swelling of the knee 
In October, 1934, an aspiration biopsy w'as done and 
a tentative diagnosis of tuberculosis was made By 
July, 1936, the pain had become much worse and the 
patient w'as put in a Thomas splint with traction 
In Januarj', 1936, there had developed an enormous 
swelling of the lower half of the thigh and enlarged 
inguinal lymph nodes A hip joint amputation w as 
done and a diagnosis of Ewing’s tumor wms made 
X-ray therapy was instituted The patient died 
April 26, 1936, with pulmonary and Ij'mph node 
metastases 

Registry No 83, female, aged 12 years In Feb- 
ruary, 1920, the patient sustained a pathological 
fracture of the left humerus Examination shortly 
thereafter showed a lobulated tumor of the upper 
half of the humerus The mass was red, tender, and 
fluctuant An x-ray examination showed a destruc- 
tive process of the upper half of the left humerus 
and a pathological fracture A shoulder joint ampu- 
tation was done and a diagnosis of osteogenic sar- 
coma was made The patient was lost sight of and 
died April 24, 1932, from a presumed “tumor of the 
right knee ” 

Bu , male, aged 14 years HH No 37-1599 In 
July, 1937, the patient sustained a mild injury to the 
right lower jaw In September of the same year he 
noticed a painless lump in the middle of the right 
mandible An x-ray examination show'ed an irreg- 
ular increase of density of the right mandible and 
fine stnations radiating into the surrounding soft 
tissues On December 31, 1937, the right half of the 
mandible was resected and the patient given 1500 r 
units high voltage x-ray The tumor w'as diagnosed 
as a reticulum cell sarcoma The patient w'as alive 
and well March 7, 1938 

Registry No 1992, female, aged 15 years In the 
winter of 1935-1936, the patient noticed an inter- 
mittent pain in her right knee w'lth some limitation 
of motion of the knee On August 4, 1936, the gen- 
eral physical examination was normal There was 
some thickening over the low'er end of the right fe- 
mur with slight limitation of motion of the knee 
An x-ray picture showed a mottled destruction in 
the lower 2 inches of the femur without expansion 
and W'lth little if any periosteal reaction From a 
biopsy specimen on July 31, 1936, a diagnosis of 
reticulum cell sarcoma w as made The patient w as 
given high voltage x-ray with symptomatic relief 
The x-ray picture, however, remained essentially the 
same The patient’s condition was essentially un- 
changed August 5, 1937. 

Registry No 1S67, female, aged 58 years. In 
June, 1934, the patient noticed a pain in the left 
chest which finally localized m the left sternoclavic- 
ular joint In February, 1935, a tumor appeared at 
tlie inner end of the left clavicle On June 5, 1935, 
the general physical examination was normal There 
was an egg-sized tumor of the inner end of the left 
clavicle A biopsy w'as performed and the lesion was 
x’ariously diagnosed as mixed cell osteogenic sarcoma 
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^nd swelling completely receded for a period erf 6 
montis AJj sjaptoms then returned and the pa 
tient lost 30 pounds m n eight An 1 ra> exaimna 
lion on Alarch *5, showed an irregular lesion 
involving the cortex and medulla of the proeinial 
third erf the shaft oi the tibia The lesion was owt 
tied in appearance due to irregular aones of bone 
destruction intermingled with dense zones of new 
bone formation The cortex nas roughened and the 
periosteum lost m a large soft tissue swelling en\el 
opmg the knee A diagnosis of Enings tumor was 
made and amputation was done March a6, iqep 
This specimen was diagnosed in 1934 as Ewing ssar 
coma m 1936 as riuestionaWe reticulum cell sarcoma 
and as Emng's tumor la 1936 a definite diagno is 
of rtJtculmn cell sarcoma was made Recovery was 
uneventful, and the patient is well and free from 
symptoms or signs of di ease at pre ent so years 
after the onset of the tumor 


It is impossible at present to conclude what 
the best form of treatment ts Amputation 
follotvcd by radiatvon to the adjacent lymph 
nodes, hotvexer, would appear to give the best 
results In one instance (Registry Case No 
15*3) excision appeared to be adequate, but we 
believe that amputation should be done when 
ever possible In addition, radiation nould 
seem ad\ isablc A biopsy of the lesion roa> 
safely be done prior to amputation, but it 
should be emphasised that only by careful 
microscopic examination of a properly fixed 
and stained section can the correct diagnosib 
be made 

Three cases (Registry Nos Sr , 1992, iS6j) 
received radiation only One of these died in 
less than 2 years with a massive hemorrhage 
from the original tumor Two cas^ are still 
alive, in one (Registry No 1992), the original 
tumor by s ray examination seems to be cs 
sentiahy unaltered a year later, in the second 
(Registry No 1867), a pathological fracture 
had just appeared m another long bone after 
3 >€ars 

Two cases (Registry Nos 1663, 1723), had 
initial radiation with complete disappearance 
e,[ both Signs and symptoms, but, m each m 
stance, the tumor recurred locally vntJun 6 
months Amputation was then done and the 
patients are both alive and apparently free 
from disease 10 and i3 years from oavet 

One case (Rcgiatrj No 1909) 8*'^" 

K ray therapy for s years, but the symptoms 
steadily increased and lymph node metastasis 
appeared Amputation was then performed. 


Md the patient is living and apparently well 
14 yeans from onset 

In 6 cases, amputation vvis followed by 
X ray therapy In 4, radiation was given im 
mediately after amputation Three of these 
are aUv e and w ell respectively 8 months (Bu ), 
8 years (Registry No 1933), and 10 years 
(Registry No lOjp) from onset The fourth 
patient (Registry No 1931) died m 2 years 
of pulmonary and lymph node metastases 
after the amputation of smassn e tumor of the 
femur which had been present {or over a year 
and from w hich the inguinal ly mph nodes had 
already become involved before operation In 
another mstance (Registry No 547), exasion 
of the tumor was followed S months later by 
a questionable metastasis m another long bone 
which wassubjected to radiation therapy The 
patient is ahv e and well 14 years later In the 
sixth patient (Registiv No 564), a new neo 
plastic lesion appeared m the amputation scar 
after 7 years This mass was exased and giv en 
radiation treatment as well The patient u 
alive and well 14 years front the first symptom 

In 5 cases amputation only was done Of 
these, 1 (Be ) died somewhat o\ er a > ear later 
following a mid thigh amputation for a lesion 
of the femur A hip joint amputation would 
probably have been preferable One patient 
(Registry No by) died la years from onset 
with a questfonahie metastasi!. m another long 
bone, no further follow up having been made 

The 3 other cases (Registry Nos 1762 1533, 
M C ) are ahv e from 3 to 1 3 y ears from onset 
From a consideration of these data it would 
appear that amputation plus radiation offer, 
the best chance of cure 

SUMMARY 

Seventeen cases of primary reticulum cell 
sarcoma of bone are presented 

The disease may be seen at any age, usually 
occurs m the long or flat bones and in spite of 
involvmgagivenbonevery extensively usually 
leaves the patient in good genera! condition 

Roentgenograplucally the lesion is pnma 
nl> destructive, often massive In the early 
stages diffuse medullary mottling may be the 
only sign Later the expansive tumor may 
g«e me to fragmcntaiion of the cortex and 
pathological fracture 



PARKER, JACKSON PRIMARY RETICULUM CELL SARCOMA OF BONE 53 


February, 1923, there appeared a swelling of the 
middle of the right clavicle The patient lost 30 
pounds in weight On June 20, 1923, the clavicle 
was excised and x-ray therapy was given to that 
region This tumor was diagnosed as Ewing’s tu- 
mor (1925), endothelioma (1930), and reticulum cell 
sarcoma (1934) In February, 1924, he experienced 
some pain in the shaft of the ulna An x-ray film 
showed a questionable lesion in the ulna X-ray 
therapy was given On April 28, 1936, the patient 
was found to be alive and well, having completely 
regained his weight. 


Registr}' No 1932, male, aged 36 years In late 
January, 1930, the patient experienced considerable 
pain in the right hip with resulting limitation of mo- 
tion on that side April 3, 1930, the patient fell and 
fractured the neck of his right femur The resulting 
pain and disability were sufficient to warrant a re- 
section of the end of the femur The specimen re- 
moved, B C H S-30-1139, showed reticulum cell sar- 
coma Following operation, the patient was given 
high voltage x-ray therapy for a period of 4 months 
The patient was alive and well with no signs of re- 
currence in April, 1938 
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and reticulum cell sarcoma An s ra> examination 
showed a pathological fracture of the clavicle, bone 
destruction and expansive tumor High voltage 
X raj therapy was given with symptomatic relief 
On August 4 1937 there appeared a pathological 
fracture of the humerus apparentlj due to a meta 
static tumor 

Registry No 1762 male, aged at) years In the 
summer of 1933 the patient noticed transient pain 
in the left knee In the winter of 1933-193-1 the 
pain became worse In April 1934 the tibia was 
incised and a diagnosis of osteomyelitis was made 
A discharging sinus resulted and in May 1934 some 
gelatinous material was obtained from which a diag 
nosis of osteomyelitis was made In September 
1934 a large fungating tumor at the upper end of 
the tibia appeared and a diagnosis of Ewings sar 
coma was made Amputation was done on Septem 
ber 19, 1034 at junction of middle and lower thirds of 
femur Patient alive and well in February, 1037 

M C female aged 24 years M G II 33 3637 In 
December 1932 the patient noticed slowly increas 
ing pain in the right knee In October, 1933 there 
was diffuse swelling in the lower third of the right 
femur An x ray picture showed thickening in the 
lower part of the femur with diffuse mottling of the 
medullary cavity and periosteal thickening A mid 
thigh amputation was done October 16 1933 The 
patient was repotted alive m Match 1938 

Registry No 1059 female aged t8 years In 
June igi? the patient felt listless and had been los 
ing some weight There was a painful swelling of the 
left clavicle near the sternum A physical examma 
tion showed a tumor of the inner end of (he clavicle 
and a diagnosis of cyst was made The clavicle was 
incised and the necrotic material removed A diag 
nosis of osteomyelitis was made On October 4, 1927 
the microscopic sections of material removed were 
reviewed and a diagnosis of Ewing s sarcoma made 
The clavicle then was completely excised In 1930 
this tumor was variously diagnosed as Enmg s sar 
coma atypical sarcoma osteogenicsarcoma and pant 
celltumor 101931 a diagnosis of reticulum cell sar 
coma and lymphoblastoma was made In Novcm 
ber, 1937 the patient was given x ray therapy over 
the region of the clavicle and was reported alivcand 
well August 28 1037 , r »» V 

Registry No 1663 male aged 13 years 
1927 the patient fell and bumped his knee Follow 
mg this there was pain tenderness and slight swell 
ing in the left knee During the summer ol 1928 
r,dmm .pplirf tk= impiovOTent ot sjijip 
toms and the disappearance of the swelling The 
tumor however lecarced and the patient 3® 
Dounds in weight OnMarvhas loagan*”/”™ 
showed in the proximal two third of the t‘bia an 
irregular lesion involving both the 
ulla The periosteum was lost in a huge 
mass A diagnosis of Ewing s tumor was made ^ 
jmpuUt.on ;.i doDP m.reh ,6 i,,g 
evtilfpl reco«ry and a 
The patient was alive and well March lo 1937 


Registrv No 1323 female aged 58 years On 
December 15 1925 the patient fell and struck her 
right shoulder with re ulting severe pam and swell 
mg An X ray examination on January 11 1926 
showed A pathological fracture of the surgical neck 
of the right humerus with a destructive protess ot 
the upper third of the right humerus an elevation 
of the periosteum, and some thickening of the sur 
rounding soft tissues On January 23 1926 the up 
per third of the humerus was excised This tumor 
has been variously diagnosed as undifferentiated sar 
coma (1933), leucosarcoma (1933) reticulum cell 
sarcoma (1934), lymphoblastoma (t934) reticulo 
endothelioma (1934) The patient was alive and 
well September 21, 1937 

Registry No 1723 male aged 34 years On Aug 
list 8 1923 the patient sustained a pathological frac 
tureoC the right clavicle An x ray picture showed a 
pathological fracture and a destructive lesion of the 
outer and middle thirds of the clavicle and a large 
soft tissue mass \ ray therapy was given with the 
disappearance of the tumor and a union of the frac 
ture Thetumor however, recurredandonMarchafi, 
1926 the clavicle was excised This tumor was diag 
nosed as Ewing s sarcoma (1934) reticulum cell sar 
coma (193$) and lymphoblastoma (1935) The pa 
tient was alive and well August 14 1937 

Registry No 1909 male aged 26 years In Au 
gust 1923, the patient noticed tenderness edema 
and heat over the upper tibia A diagnosis of osteo 
myelitis was made On June 28 2930 abiopsvwas 
done and a diagnosis of sarcoma made High voltage 
X ray was given but a lymph node appeared ift the 
groin in November 1931 This was excised Decern 
ber 4 1931 and a diagnosis of lymphoblastoma 
made X ray therapy was i-oniinued but the pam 
and tenderness increased and on August 16 193S a 
midthigb amputation was done The patient was 
alive and well May 22 1937 

Registry No 364 male aged 44 years In Jan 
uary 1924 the patient noticed pain in the right 
humerus He was treated with ultraviolet light In 
May 1924 he fractured his right humerus while 
throwing a baseball In August 1924 the patient 
noticed a tumor of the lower end of the humerus 
but no pain On October a 1924 an x ray eianuna 
tion showed a destructive tumor of the lower third 
of the humerus with a small amount of new bone 
formation and a pathological fracture The growth 
extended nearly to the head of the bone and what 
appeared to be a similar process was seen in the head 
of the ulna On October 9 1924 a shoulder girdle 
amputation was done This tumor has been van 
oiiUy diagnosed as medullarv sarcoma and osteo 
lytic osteogenic sarcoma (1024) benign giant cell 
tumor and osteogenic sarcoma (1930I and reticu 
lum cell sarcoma (1934) In October 1931 a tumor 
appeared in the amputation scar This was excised 
and given x ray therapy The patient was alive and 
well January i 1938 

Registry No S47 male aged 14 years In May 
1922 he had some pam in the tower right arm In 
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ment produces waves of this length The sensi- 
ti\ity of the negative emulsion therefore limits 
the possibilities of infra-red photography to 
some extent. According to the same authors 
21 per cent of the total incident energy is 
reflected by the skin surface, 66 per cent pene- 
trates the stratum comeum and 50 per cent 
penetrates to the subcutaneous tissue Waves 
of 1200 micromicrons undergo complete ex- 
tinction in 3 millimeters of dead tissue and m 
the opinion of these authors would undergo 
more rapid extinction in living tissue due to 
the eSect of the blood. The indistinct or hazy 
appearance of the veins is due to the scattering 
of the waves in the tissues. This is similar to 
the scattering of idsible light, especially in the 
violet and blue.region, caused by atmospheric 
haze. For this reason fine detail cannot be 
expected of structures as deep as >2 milli- 
meter It is unhkely, according to Hardy and 
Muschenheim, that photography of struc- 
tures deeper than 2 millimeters is possible by 
infra-red waves, even if the sensitivity of the 
plates is increased to include waves of 1200 
micromicrons, due to the complete extinction 
of these waves at a depth of little more than 
2 millimeters of tissue 

The veins appear in the pictures because 
there is less reflection of infra-red waves from 
the areas traversed by the veins than there is 
from the tissue between the veins In other 
words, the veins absorb more of the waves 
than does the tissue lying between them 

JIETHOD 

The subjects for this study included preg- 
nant women from the prenatal clinic of the 
Boston Lying-in Hospital, normal non-preg- 
nant women, women from the sterility clinic 
of the Free Hospital for Women in Brookline, 
ilassachusetts, and i patient from the Free 
Hospital for Women with a large fibroid 
uterus The pregnant subjects were photo- 
graphed at intervals of 2 to 8 weeks through- 
out pregnancy, the last antepartum pictures 
being taken as near term as possible Post- 
partum pictures were taken when the pa- 
tients were allowed up, usually from the 
tenth to the fourteenth day, but in some cases 
at the eighteenth to the twenty-fourth day 
Patients were also photographed at the post- 


partum clinic \dsit at about 6 weeks, and 
■again several months later after the cessation 
of lactation The normal non-pregnant women 
were photographed both during and between 
menstrual periods. The patients from the 
sterility clinic were photographed several 
times, in order to have control observations 
should any of them become pregnant One 
of these patients did conceive as did i of the 
other group of non-pregnant women The 
patient with the large abdominal tumor was 
photographed both before and after opera- 
tion 

There were 35 pregnant women in the series, 
of whom 20 were primigravidie and 1 5 multi- 
gravidas There was a total of 14 non-pregnant 
women Six of the primigravidm and 4 of the 
multigravidas had organic heart disease Of 
the patients with heart disease, i had a patent 
ductus arteriosus and 1 had coarctation of the 
aorta The others all had rheumatic heart dis- 
ease with mitral stenosis and insufficiency. 
Three of the primigravidse and i of the multi- 
gravidfe developed toxemia One woman was 
followed throughout her first and second preg- 
nancies, 2 pictures being obtained between the 
2 pregnancies. There were 2 cases of twins, 
both of these mothers developed toxemia 
Three of the women were photographed be- 
fore as well as during and after pregnancy 
There were an albino and tivo negroes in the 
senes Several of the subjects were also being 
used for other studies of the circulation in 
pregnancy (8) These studies included serial 
determinations of blood volume, venous pres- 
sure, circulation time, red blood cell count, 
hemoglobin, hematocrit, and vital capacity. 
Several of the non-pregnant subjects were 
photographed at various phases of the men- 
strual cycle In the case of the patient with 
the large fibroid the abdomen was enlarged 
to the size of a 6 months’ pregnane}’- 

The regions photographed were the trunk 
anteriorly and posteriorly and, in a few cases, 
laterall}’, and the lower e.xtremities anteriorly 
and posteriori}' An occasional ordinary pan- 
chromatic picture was taken for comparison 
A few pictures were taken with the subject 
lying in bed immediately after delivery, but 
as it was impossible to obtain the same per- 
spective it is difficult, if not impossible, to 



A STUD\ or THE SUPERFICIAL VENOUS PAITERN IN 
PREGNANT AND NON-PREGNANT WOMEN 
BY INFRA-RED PHOTOGRAPHY 
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T his is ore of a group of studies of 
\arious aspects of the circtUation »n 
ptti,nanc\ earned out at the Boston 
Lying m Hospital under the Depart 
ment of Obstetrics of Harv ard Medical School 
Our aim was to demon trate if po 

sible, anv changes occurring vn the superncial 
venous pattern before, during, and following 
pregnancy, and to attempt to correlate these 
changes with other facts pertaining (o the 
circuldlion m pregnancy For comparison 
some olteervations w ere made on non pregnant 
women 

Infra rtd photo? raphy of the veins has. been 
done for several \ ears Massopust \o 7) has 
published some observations on the super 
fiaal venous pattern in pregnancy with 
photographs comparing the veins of a pnmi 
para and a muUipara He suggests that there 
ore differences peculiar to primipanty or 
muUipantv He alao states that ‘ the gradual 
changes in the breast-, indicate that a gradual 
prtparation for lactation is taking place which 
reaches its maximum directly alter delivery 
when the mammary glands are actively func 
tioning Our conclusion on the 5 rst point is 
directly opposed to hia In addition, wc do 
not feel that such an e-vplanation of the breast 
V enotis changes la complete 

Infra red photography la fundamentally 
tht same as ordinary photography a 
different region of the spectrum is used This 
has been made possible b\ the development 
of nemtive material senaitivc to wave lengths 
in the near infra red, or from about 700 miao 
microns to 1100 micromicrons, with maximum 
sensitii itv at about 8co micromicrons I laics 
or hlms which arc sensitive to intra red waves 
f the ct Obi J bn-ard itoal 

and the Bo-too tying la Hospitel 


are also sensitive to vivible light and ultra 
violet waves and it is necessary to exclude 
these waves so that exposure mav be made 
onW to infra red rajs Since the tvpe of plate 
used for most of this study was insensitive to 
V isibte red this w as most conv ententlj done bv 
plaang over the lens of the camera a filler 
which allowed only red and infra red ravs to 
pass \nj sort of camera may be used for 
infra fed photography for which infrared 
sensitive nlms or plates are obtainable A 
camera which is equipped with a ground glass 
focusing screen 1 the most convenient type 

The camera used for this study was a 
Graflex, series D with a Zeus tessar (45 
lens, using either plates or cut film, size 3I4 
by inches The lights were two 500 watt 
tuogytun pro)ecuon bulbs m reflectors F ist 
man infra ted sensitive plates tvpe xR were 
used for most of the work, but for the latter 
part a new type of plate called simply East 
man infrared sensitive plate was used A 
Wratten bUer No 85 was used with the type 
iR plate The new tvpe of plate, however is 
also sensitive to visible red rays and since the 
No 3 $ filter transmits these a Wratten No 
87 filter, which is opaque to all wave lengths 
of visible light but transmits infrared rays 
freely was used instead The new infra red 
plate was slightlv (aster and somewhat le»s 
‘ contrasty ’ than the type iR plate and re 
quired the use ot printing paper of one grade 
higher contrast This made no practical dif 
fetence 

Hie range of sensitivitv ot intra red sen 1 
live plates extends to iroo micromicrons with 
maxunum setisitiviij at 800 micromicrons 
According to Hardy and Muschcnhcim the 
most penetrating mfra red wave length is 
1200 micromicrons A bright tungsten fila 



Fig 1 a, left, H R , aged 23 years, white, nulhgravida, not pregnant Infra-red 
ohotograph taken on third day of menstrual period b. Same subject Not 
menstruating Infra-red photograph taken 20 days after beginning of last period 



Fig 2, left M M , aged 33 years, white, primipara, not pregnant Only 
pregnancy occurred 7 years ago Infra-red photograph taken on the fourth 
day of menstrual period 

Fig 3 P P , aged 25 years, white, nulhgravida, not pregnant Patient at 
sterility clinic of Free Hospital for Women Infra-red photograph taken 25 
days after beginning of last menstrual period 

_ It IS Within the realm of speculative possi- of the veins We have noted, for example 

bihty that hormonal or vasomotor changes during other studies in this clinic that the 

accompanying pregnancy can effect dilatation veins of pregnant women respond to vene- 
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compare these pictures with those taken in a 
standing position 

In photographing the subject the distance 
from the camera to the subject was adjusted 
so that the area to be photographed filled 
the negatue This distance therefore \aned 
siightl> with the size of the subject The 
lights were placed 2 feet to each side of the 
camera and were directed so as to y\e as 
flat illumination as possible since the empha 
sizing of body contours was not desired Et 
posures of 3 seconds at f 16 were made but if 
the subject was unsteadv or could not control 
her breathing an exposure of Vs second at 
£ 4 5 was used Tor the occasional ordinary 
photograph made for purposes of comparison 
Wratten and Wainw right panchromatic plates 
were used with the ^ame camera and lights 
For these the esposure was a seconds at f 32 


OBSERVATIONS 


tn the studv of the finished prints the fol 
lowing observations were made 
No changes occurred m the superticial veins 
of non pregnant women dunng the menstrual 
cycle (Figures x, a and b) 

There was considetabli individual variation 
among both pregnant and non pregnant sub 
jecls It was not possible to tell from an iso 
laicd picture whether or not the subject was 
pregnant since some of the non pregnant sub 
jects showed a more marked venous pattern 
than did some of the pregnant subjects Com 
pare Figures i, 2, and 3 with Figurts 4 d, 
and 6, e 

There were no demonstrable difictences be 
tween the changes in the venous patterns of 
normal pregnant women and those of pteg 
nant women with organic heart disease or 


toxemia 

There is an increase m the prominence of 
the veins of the breastv early m pregnant, 
noticeable at the third week and \er\ definite 
at the eighth week At the time of the first 
noticeable increase m the veins there is also a 
noticeable increase in the size of the breasts 
The increase m prominence of the veios of 
the breasts progres^a to term and is 
tamed after delivery during lactation 1ms 
accompanies the increase m the br^t siM 
After the cessation of lactation with invom 


tioQ of the breasts, there is a diminution in 
theprommenceof the veins (I igs 4,5 anddl 

There i» an increased prominence of the 
abdominal venous pattern first noticeable at 
about the fifth month when there is obv^ous 
enlargement of the abdomen This prominence 
of the abdominal venous pattern progresses 
parallel to the enlargement of the abdomen 
until delivery There is an abrupt diminution 
or in some cases complete disappearance of 
the abdominal pattern after deiiverv (Figs 
4. Si and 6) 

It i-^ not possible to state from the appear 
ante of the veins whethtr or not the subject 
IS a pnmigravula or a. multigravida Indi 
vidual variations among pnmigravidm or 
multigravid® are as marked as the variations 
between pnmigravidd: and muUigravide 
Non pregnant women may have more pronu 
nent venous patterns than pregnant women 
Compare Figures 3 ond 6, d 

Definite changes arc limited to the venous 
pattern of the anterior trunk ''light and in 
constant changes or no chinges at all were 
found on the posterior trunk or the anterior 
and posterior surfaces of the legs The depth 
of the superficial veins of the posterior trunk 
precludes satufactory pictures of them 

There js a marked dissimilarity of vtnous 
pattern among all the subjects photographtd 
The individual subjects among the lUustra 
tions show a wide variety of pattern 

EVALUATION OF STUDY 

In the explanation of the changes noted in 
this study several factors must be considered 
From the fact that there is no constant de 
tectabi* chan,'e and in most cases no change 
at all m the veins of thi lower extremities as 
pregnancy advances it seems unlikelv that 
venous stasis Is respon'ible since one would 
expi.ct stasis to be most marked in the veins 
of the legs for while the venous pressure in 
the upper extremities remains within normal 
limits during pregnancy U) the femoral 
venous pressure has been shown to be defi 
mtely incrtaseJ (i) Probably whether or not 
the superficial leg veins become distended 
depends considerably on the competence of 
their valves Certainty the increase of van 
cosittes dunng pregnancy is incontestable 



a 


b 
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Fig 5, a K C , aged 26 years, 
w hite, pnmigravida Pregnancy 
complicated by rheumatic heart dis- 
ease Mith mitral stenosis and in- 
sufficiency Infra-red photograph 
taken June 4, 1936, 26 days before 
delivery by cesarean section, w hich 
was done at term b, Same subject 
Twenty-three days following sec- 
tion Infra-red photograph taken 
July 23, 1936 c, Same subject 
Forty-four days following section 
Still lactating Infra-red photograph 
taken August 14, 1936 d, Same 
subject Seven months following 
section, 4 months following cessa- 
tion of lactation Infra-red photo- 
graph taken January 28, 1937 e. 
Same subject Panchromatic photo- 
graph taken January 28, 1937, for 
companson with Figure 5, d 




It is a common clinical impression that the 
veins in general, and particularly in the arms 
where they are most frequently observed, 
seem “fuller” during pregnancy, and we 
cannot disagree despite the failure of this 
study to provide graphic proof thereof One 
would expect the venous blood content to 
increase, since the general circulating blood 


volume increases considerably (g) The cross 
section of a normal vein is an ellipse the long 
axis of which is parallel to the skin surface (3) 
Distention, therefore, would tend to produce 
a more circular cross section, which, while it 
would reduce the apparent diameter of a 
vein, would at the same time make the skin- 
ward surface more superficial If, in addition. 
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Fig 4 a FT aged J9 years nulligravjda white notpresnant Patient at sterility clinic of Free Hospital 
forWomen Last menstrual period October » 193b Infra red photograph taken November 0 1936 b Same 
subiect Still not pregnant Last menstrual period November u rpjd Infra redphotograph taken November 
» ioi6 c Same subject \bout 3 weeks pregnant Last menstrual penod December 6 1036 Infra red photo- 
graph taken January S :937 d Same subject Eight weeks Infra rM photograph taken I ebruary 

fi rnt? e Same subject Twenty hve weeks pregnant Infra ted photograph taken June 16 1937 f Same 
s^Kt live and one half months postpartum Infra red photograph taken 1 ebruary 15 1938 


puncture b> collapse or constnction much 
more frequentlj than m the non pregnant 
If such an explanation tv ere to account for the 


observed changes over the breasts anti abdo 
men, it would disagree with the lack of such 
changes elsewhere 
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Fig 6, a C M , aged 19 years, white, primigravida, 
first pregnancy ending m miscarriage at s months i year 
ago Not pregnant at this time Last menstrual period 
December 21, 1936 Infra-red photograph taken December 
22, 1936, on second day of period b, Same subject Now 
about 4 weeks’ pregnant Infra-red photograph taken 
January 30, 1937 c, Same subject Panchromatic photo- 
graph taken January 30, 1937 Note lack of venous detail 
d, Same subject About 8 weeks’ pregnant Infra-red 



h 


photograph taken March i, 1937 e, Same subject Eleven 
weeks’ pregnant Infra-red photograph taken March 20, 
1937 f, Same subject Nineteen weeks’ pregnant Infra- 
red photograph taken May 15, 1937 g, Same subject 
Thirty-four w eeks’ pregnant Infra-red photograph taken 
August 28, 1937 h, Same subject This infra-red pho- 
tograph was taken February 12, 1938, 4j^ months after 
delivery, when the patient was still lactating 



Fig 7, a, left S S , aged 41 years, colored, nulligravida, 
not pregnant Multiple leiomyomas of the uterus enlarging 
abdomen to the size of a 6 months’ pregnancy Infra-red 



photograph taken day before operation, b, Same subj’ect 
Infra-red photograph taken 2 weeks following hyster- 
ectomy 
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a be 



Fig 6 


the circumh rtnce of the vein alters m response 
to anatomical or functional changes m its 
wall a third factor ma> be introduced A 
photograph, of course, shows onl> two dunen 
sional changes m the veins, and actual altna 
tions may be present which remain unde 
tectcd The impression one has as he studies 


a series of pictures of the same subject showing 
the progressiv e increase ot prominence of the 
veins to term is not so much that the> appear 
to grow largf r but rather that thej seem to 
become progressiv el> blacker more obvious, 
and less obscured by overI>ing tissue After 
delivery and after lactation has ceased they 



GORMAN, HIRSHEIMER INFRA-RED PHOTOGRAPHY OF SUPERFICIAL VEINS 6i 


Fig 6, a CM, aged ig years, white, primigravida, 
first pregnancy ending in miscarnage at s months i year 
ago Not pregnant at this time Last menstrual period 
December 21, 1936 Infra-red photograph taken December 
22, 1936, on second day of period b, Same subject Now 
about 4 weeks’ pregnant Infra-red photograph taken 
January 30, 1937 c. Same subject Panchromatic photo- 
graph taken January 30, 1937 Note lack of venous detail 
d, Same subject About 8 weeks’ pregnant Infra-red 


photograph taken IMarch i, 1937 e, Same subject Eleven 
weeks’ pregnant Infra-red photograph taken March 20, 
1937 Same subject Nineteen weeks’ pregnant Infra- 
red photograph taken May 15, 1937 g. Same subject 
Thirty-four w eeks’ pregnant Infra-red photograph taken 
August 28, 1937 h. Same subject This infra-red pho- 
tograph was taken February 12, 1938, 4j^ months after 
delivery, when the patient was still lactating 
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appear to become again obscured hy latcr 
vemng tissue 

We believe that changes in the depth of the 
superficial veins over the abdomen and breasts 
play a large part in their photographic promi- 
nence during pregnancy and lactation On 
the abdomen this is due to stretching of the 
skin b} the protruding uterus, and, siznilariy, 
on the breasts by the increased volume of 
breast tissue It will be noted that the appear 
ance of prominent veins parallels the enlarge 
ment of the uterus and breasts It appears 
likely that the large fibroid of the subject 
shown in Figure 7, a and b, was stretching the 
abdominal skin sufficiently to bring out the 
veins m the pre operative picture It is also 
probable that the breast and abdomin^ veins 
become prominent partlj because of a rela 
lively greater blood content than of veins else 
where m the body In the case of the breasts 
this may be attributed both to a functional 
increase of circulation and to some inter 
ference with venous return into the sub 
cJavian axillary system due to the effect of the 
heavier more pendulous breasts, and m the 
case of the abdominal veins due to increased 
femoral venous pressure affecting the epi 
gastric system 

An incidental observation made in this 
study was that the venous pattern of each 
subject differed from all the rest It is sug 
gested that this difference could be made the 
basis of a system of identification which 
might be a useful addition to such procedures 
Alteration of the whole superficial venous 
pattern bj’ surgery or by the injection of 
bderosing substances would be a possible but 
a dangerous and painful procedure The pat 
tern of the superficial venous system should 


show almost as much variation as is found in 
the ndges of the fingertips 


CONCLUSIONS 

1 Pregnancy is accompanied by definite, 
photographically demonstrable changes in the 
prominence of the superfiaal venous pattern 
of the anterior thorax and abdomen Similar 
change do not occur in the rest of the super 
fioal venous system 

2 An isolated photograph of the veins giv es 
no evidence as to whether or not the subject 
IS pregnant, or as to her parity 

3 Similar changes do not occur as a result 
of the various phases of the menstrual cycle 

4 The changes m the prominence of the 
veins are pnnapally due to the stretching and 
thinning of the overlying tissues It is prob 
able that an increase in blood content, and, m 
the case of the breasts, of physiological hyper 
emia contribute to the effect 

5 The same type of change occurs m preg 
nant women with organic heart disease or 
with toxemia as occurs in normal pregnant 
women 

6 The usefulness of the peripheral venous 
pattern as an aid to identification is suggested 
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STUDIES ON THE GROWTH STIMULATING EFFECT OF 
POTASSIUM NAPHTHALENE ACETATE AND 
POTASSIUM INDOLE BUTYRATE 

JOSEPH K NARAT, M D , and GEORGE CHOBOT, Chicago, Illinois 


A SEARCH for growth promoting sub- 
stances has led horticulturists to the 
discovery of so called phytohormones 
^ or auxins which stimulate growth by 
elongation of cells and their capacity of mov- 
ing downward in the plants Further studies 
showed that two closely related substances, 
named "auxin A” and "auxin B,” were re- 
sponsible for these effects Later a third, en- 
tirely different substance, named "hetero-aux- 
in,” was found to produce the same effects (7). 
A substance called bios, indispensable for the 
development of yeast and discovered by Wil- 
diers, is closely related to the vitamin B complex 
(13, 21) The discovery that several synthetic 
crystalline products cause growth responses in 
plants served as the basis for work in this field 
by Zimmerman and Wilcoxon (22, 23), they 
demonstrated the property to stimulate plant 
growth in not less than 53 chemical com- 
pounds At the same time auxin was recov- 
ered from the human urine in crystalline 
form (8) Its genesis remains unknown al- 
though theoretically its production by intesti- 
nal bacteria, its origin from ingested vegetable 
foods, or its synthesis by the animal organism 
must be taken into consideration 

All these observations suggested studies of 
the effects of phytohormones on the animal 
organism, particularly so because growth pro- 
moting substances may find their application 
in the treatment of burns, indolent ulcers, etc 
and also because their role in the origin of ma- 
lignant tumors is within the range of possibility. 

From the numerous compounds investigated 
by Zimmerman and Wilcoxon, two were chos- 
en for the present study, viz., the potassium 
salts of naphthalene acetic and indole butyric 
acids, for the following reasons Indole acids 

From tEc ■Um%er&it> of Illinois, College of Medicine, Depart- 
ment of Physiology 


are closely related to tryptophane, i e , are not 
strange to the animal organism; indole acetic 
acid can be recovered from the urine and the 
observation has been made that certain indole 
compounds occur in carcinomatous tissue in 
concentrations twice that of normal tissue (8) 
The naphthalene compounds spread readily 
causing systemic responses, whereas lanolin 
preparations of indole butyric compounds tend 
to induce a local response (22). Thus by the 
use of the potassium salts of naphthalene 
acetic and indole butyric acids, both the local 
and general effects of phytohormones could 
be investigated Salts were used as they are 
less toxic in high concentrations than the same 
concentrations of the acids; salts are also more 
soluble in water than the acids (22). 

The present phytopharmacological investi- 
gation was confced to the study of the effect of 
the two above mentioned synthetic chemical 
substances on mammalian general growth and 
local stimulation of regeneration of skin defects 

EFIECXS OF POTASSIUM NAPHTHALENE ACE- 
TATE AND POTASSIUM INDOLE BUTYRATE 
ON GENERAL GROWTH 

Interest in stimulation of the growth of the 
mammalian organism is great, as can be evi- 
denced from the multitude of substances and 
methods used for this purpose, lactoflavin (6), 
theelin (2), Lu-Jung (ii), glucose (10), or- 
ganic phosphorus compounds (12), spaying (2, 
4) may be mentioned as examples 

For each experiment 3 litter mates with ap- 
proximately the same weight were used One 
rat was injected with the potassium salt of 
naphthalene acetic acid, another with the same 
salt of indole butyric acid, the third served as 
control The experiment was repeated 7-times 
so that 21 animals were used for this part of 
the study. 
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Days 


Chitti Sample weiglil than Conirol peUsMum jodeie butyrate 

poUiiium Baphlhaletie acetate 


To make the effect of the chemicals,, if any, 
more noticeable, the rat with the greatest 
weight was selected as control, with the idea 
that the treated rats would catch up m weight 
with the control animal if the injected sub 
stance had a growth promoting effect Only 
one reference as to dosage could be found m 
the literature, namel> that of Anderson. Shim 
km and Leake (i) who determined the acute 
intrapentoneal toxicity of plant growth 
substances for mice and found that lOO miiii 
grams of indole bul> ric acid and aJphanaph 
thalcne acetic aad per kilogram body weight 
kilh half or more of the animals Prdiminars 
expenments by the writers showed that both 
compounds have a cumulative effect 75 per 
cent of the calculated lethal dose was distnb 
uted over lo successive dajs all the animals 
died V to 7 days later Apparently the com 
pounds nrc at least as i™c lot rat^ lor mce 
as the same dose per kdograni bod, «e.ght 
proved to be fatal lor rats in spile of the fact 
that not mtxapentoneat but subcutaneous m 
icctiona, with resulting slower absorption rale 

letfemplo) ed In snei, of this fact orf, as 
oJeent of the lethal amount n os tiseil in the 
KmaTetpenments, the toml amount of as 
milligtami pet kilogram 
tided into to doses, gnen on lo sne^tc 
da) s The accompan) mg sample „ eight chart 


illustrates the results which were approxi 
matcl> the same in each of the 6 groups 
The weight of the treated rats never reached 
the weight of the control animal, the latter 
gained m course of 30 dajs 45 grams or 45 9 * 
per cent of the original weight, the rats which 
received mjecUons of potassium naphthalene 
acetate gained onlj 40 grams or 43 47 
of the original w eight the corresponding fig 
urcs for the rats w hich receiv cd injections of 
potassium mdole but>rate were 3^ grams or 
35 48 per cent Measurements of the bod> 
and tail length did not reveal anv marked 
differences between the treated and untreated 
animaU Apparcntlv both chemicals under 
discussion have no appreciable influence on 
the growth of >Qung rats 

EFFEtT Of POTASsIta VAPHTHVLENE ACETATE 
and porvsstuu INDOLE BUTVRVTE OV 
LOCAL GROWTH 

Ihe fascinating atudv of regeneration is of 
great interest to tht surgeon who is loncerned 
diiefly with the reparative processes following 
traumatic or operative injuries of tissues In 
numerable methods and subslancts have been 
recommended for stimulation oi granulations 
among the nivsest thi following mav be men 
tioned thyroid extract (v 14) hvpirtonic wet 
dreAsings(i9) (hiocrcsol ( j 3 ! allanioinfs 17) 



Fig 1 Photograph showing the Fig 2 Appearanceof burns 18 days Fig 3 Appearance of burns 18 days 
appearance of symmetrical burns after their production Left burn after their production Left side 
immediately after their production treated with petrolatum, right with treated with petrolatum, right with 

potassium naphthalene acetate potassium indole butyrate 


urea (18), sulphydryl group (16) and cod liver 
oil (9) 

The experiments reported here were con- 
fined to the effect of potassium naphthalene 
acetate and potassium indole butyrate on the 
healing of artificially produced skin defects 
First, an attempt was made to excise approxi- 
mately equally large portions of the skin from 
the dorsal region of rats on either side, one to 
serve as control and the other to be treated 
with local applications of the chemicals, it was 
discovered, however, that it is practically im- 
possible to create with a scalpel or scissors skin 
defects of equal size 

A rectangular branding iron, 1 8 millimeters in 
diameter, was found to serve the purpose best, 
the duration of the application of the hot iron 
and the pressure applied to it were gauged so 
as to produce a burn of the entire thickness of 
the skin The first application of the 5 per 
cent ointment of the compounds in a lanolin 
vaseline base was made approximately 15 min- 
utes after the production of a burn, the follow- 
ing applications were repeated at daily inter- 
vals for 7 days The accompanying photo- 
graphs show that the treated areas were healed 
16 days after the production of burns, whereas 
22 to 28 days were required for epithelization 
of the untreated burns In other words, the 


application of the ointments containing salts 
of indole butyric and naphthalene acetic acids 



Fig 4 Appearance of burns 18 days after their produc- 
tion Left side treated with tannic acid, right withpotas- 
Slum indole butyrate 
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Chart I Sample weight than Control potMSium indole butyrate 

potassium oaphthalene acetate 


To make the eHect of the chemscal;. if an> , 
more noticeable, the rat ^\Ith the greatest 
weight was selected as control, with the idea 
that the treated rats would catch up m weight 
with the control animal if the m)ecicd sub 
stance had a growth promoting effect Onlj 
one reference as to dosage could be found m 
the literature, namely that of Anderson, Shim 
km and Leake (i) who determined the acute 
intrapentoneal toticity of some plant growth 
substances for mice and found that too milli 
grams of indole butyric acid and alphanaph 
thalene acetic acid per kilogram body weight 
kiila half or mote of the animals Preliminary 
experiments by the writers showed that both 
compounds have a cumuiatne effect 75 P" 
cent of the calculated lethal dose was distnb 
uted oxer to successise days, all the animals 
died ? to 7 days later Apparently the com 
pounds anal tot as lone for rats as for mice 
as Ihe same dose per kilogram body ucigM 
prosed 10 be fatal for rats in spile of the fact 
ihat not intrapentoneal but subcutaneous in 
jcctions, with resulting sloner absorption rate 
were employed In view of this fact ""ly *5 
per cent of the lethal amount was used in the 
Ltual evperiments, the total amount of a, 
milhgtami per Idogram >>»<>)' 
sided into 10 doses, given o” >“ 

da^ The accompanying sample weight chart 


illustrates the results which were appro's! 
mately the same in each of the 6 groups 
The weight of the treated rats ne\er reached 
the weight of the control animal, the latter 
gamed in course of 30 days 45 grams or 45 9* 
per cent of the original weight, the rats 'which 
receixed injections of potassium naphthalene 
acetate gained only 40 grams or 43 47 per cent 
of the original weight the corresponding fig 
urea for the rats which receixcd injections of 
potassium indole butyrate were 35 grams or 
35 48 per cent Measurements of the bod\ 
and tad length did not reveal anx marked 
differences between the treated and untreated 
animals Apparently both chemicals under 
discussion have no appreaable influence on 
the growth of young rats 

ETFECtOf POTASSU.M rtAPUTIIALENF ICETATE 
ANO POTASSIUM INDOLE BUTXKATE ON 
LOCAL GROW Tit 

The fascinating studs of regeneration is of 
great interest to the surgeon who is concerned 
diiefly with the reparatiM processes follow mg 
traumatic or operative injuries of tissues In 
numerable methods and substances have been 
recommended for stimulation of granulations 
among the newest the following max be men 
tioned thyroid extract (3 14) hypertonic wet 
dressingsfio) thiocreso! ailamoin (3 17) 



BONE SARCOMA 


Factors Influencing the Prognosis 

CHANNING C. SIMMONS, M.D , F A C S , Boston, Massachusetts 


T he following is a report of the results 
of treatment of the 47 patients with 
primary malignant tumors of the long 
bones, excluding plasma cell mye- 
loma, admitted to the surgical wards of the 
Massachusetts General Hospital during the 
13 year period 1920 to 1932. 

This series is a representative group of 
tumors of this character seen in a general 
hospital but the results of treatment should 
not be compared to those obtained in a chil- 
dren’s hospital to which patients over 12 years 
of age are not admitted. It was felt that the 
figures as to the curability of bone sarcoma ob- 
tained by an analysis of the cases in the Regis- 
try of Bone Sarcoma of the American College 
of Surgeons would give an erroneous impres- 
sion, for physicians are prone to report or 
register the successful cases and not the fail- 
ures 

The cases here reported, with the exception 
of Case 48, have been registered with the 
Registry of Bone Sarcoma The specimens 
from the cases of patients living 5 years have 
recently been reviewed by Drs S B Wolbach 
and Tracy B Mallory, pathologists, and by 
Dr E A Codman in order to bring the patho- 
logical classification more closely in line with 
our present day knowledge 

No case is considered a cure unless the pa- 
tient is living without evidence of disease 5 or 
more years since treatment Three patients 
died of sarcoma more than 5 years from the 
date of operation (m i instance 12 years), and 
these cases are considered as failures 
The patients were all seen before it became 
the custom to study the blood chemistry At 
present calcium, phosphorus, phosphatase, 
and serum protein determinations are made 
as a routine in all cases Roentgenograms of 
the chest were taken before operation to ex- 
clude metastases as far as possible. 


All of the 47 patients with sarcoma ad- 
mitted to the hospital during the 13 year 
period have been followed to date (Table I) 

TABLE I — PRUIAHY MALIGNANT BONE 



Cases 

Surgical treatment. 

37 

X-ray treatment 

6 

No treatment 

4 

Total cases (all types) 

47 


Excluding the 4 cases who refused treatment, 
the 43 remaining may be divided into three 
main groups (Table II) 


TABLE n —SARCOMA, PATHOLOGICAL TYPES 

Cases 

Osteogenic sarcoma 33 

Ewing’s sarcoma . . 8 

Reticulum cell sarcoma . 2 

In reviewing the cases, the percentage of 5 
year cures was found to be much larger than 
that usually reported, although it is unlikely 
that the surgical and radiation treatment is 
different in this institution from that obtain- 
ing in any comparable general hospital. 


OSTEOGENIC SARCOMA 

The largest group is that of the osteogenic 
sarcoma Three died, without recurrence, of 
intercurrent disease within 5 years from the 
date of treatment and are excluded in de- 
termining the end-results One of these died 
of acute appendicitis lyi. years after opera- 
tion, I following an operation for acute 
cholecystitis 3!^ years after operation, and i 
of a cardiac condition 2 years after operation 
Excluding these 3 cases the results of treat- 
ment are shown in Table III. 

TABLE in —OSTEOGENIC SARCOMA— RESULTS 

Cases Cures Per cent 

Surgical treatment .28 ii 39 

X-ray treatment 200 
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shortened the heaUng period by about 35 per 
cent as compared with the tune requir^ m 
control lesions Potassium indole butyrate ac- 
celerated the regeneration of the skin in a 
higher degree than potassium naphthalene ace 
tate The scab remained on the burns an equal 
time after the apphcation of either salt, but 
nben the scab was s!ightl> hfted 8, lo, or 12 
days after the production of the burn it could 
be seen that larger areas were covered with 
new epithelium w hen the first mentioned com 
pound was used (Figs 2 and 3) 

For the sake of comparison m 6 rats the 
burns on the left side w ere treated w ith potas 
Slum naphthalene acetate and the burns on 
the right side of the same animals with a bnl 
Iiant green jelly, the healing rate was approx 
imately identical on both sides In a similar 
experiment m which potassium mdole buty 
rate was used, the healing time averaged 2 
days less as compared with briUiant green 
In another series of experiments the right 
burns were treated with potassium naphtha 
lene acetate or potassium mdole butyrate re 
spectively, while a 10 per cent tanme acid 
spray was apphed to the left burns on 3 sue 
cessive days (Fig 4) The healing period was 
practically identical on the right side, no 
matter which compound was used All the 
burns on the right side healed as an average 
m 183 days while 24 7 days were required for 
the healing of the burns treated with tannic 
aad The observation was made that scabs 
formed over the burned areas treated with the 
potassium salts of either of the two chemicals 
studied were softer, more flexible, and not so 
firmly adherent to the subjacent tissues as 
those covering burns treated with tannic acid 


susisiaev and conclusions 

1 Under conditions used m this expenmenl 
potassium salts of naphthalene acetic acid and 
mdole butyric acid had no effect on the gen 
eral growth of y oung rats 

2 A marked stimulating effect of these two 
chemicals on the regeneration of burned skin 


was observed The healing rate was more ac 
celcrated by the salt of the indole buty ric aad 
than it was by the salt of the naphthalene 
acetic acid 

3 The local growth promoting effect of 
both chemicals was comparable to the effect 
of bnlhant green jelly 

4 The local healing effect of both chemicals 
was much more pronounced than the effect of 
tannic aad 

5 More extensive investigations, including 
other animals in addition to rats, are desirable 
to appraise the therapeutic value of potassium 
naphthalene acetate and potassium indole bu 
tyrate m the treatment of bums and other 
skin defects 

The writers wish to express their sincere grvtitude to Dr 
George Walerlin for hi$ great help m carrying out this 
work 
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Fig 3 Case 44 Osteogenic sarcoma tibia chondral 
type Male, aged 18 years Trauma 9 months Tumor 6 
months Amputation Well ro years (Figs 4 and 5) 

TABLE IV —OSTEOGENIC SARCOMA- 
RESULTS OF SURGICAL TREATMENT 

Cases Cures Per cent 

Fibrous type S S 

Chondral type 7 5 7° 

Anaplastic type 16 i 55 

Fibrous type There were 7 cases in this 
group Five were treated by amputation and 
all 5 are living The greater portion of the 
tumors was composed of relatively adult 
fibrous tissue Two were treated by radiation 
and died of disease, one 6 and one 7 years 
after beginning treatment (Figs i and 2) 
These 2 were cases of central sarcoma of the 
fibrous t3T3e erroneously diagnosed by x-ray 
as giant cell tumors At first glance, the 
roentgenogram in the central type somewhat 
suggests a giant cell tumor. The growth is 
centrally placed, is bone destructive, and 
causes slight distention of the cortex, but 



Fig 4 Osteogenic sarcoma tibia chondral type, Case 
44 Photograph of specimen (Figs 3 and 5) 

rarely extends to the joint cartilage The 
longitudinal diameter of the defect is also 
usually greater than the transverse, which is 
not the case in giant cell tumor Microscop- 
ically these tumors are composed of spindle 
cells with foreign body giant cells about the 
periphery where bone is being destroyed The 



Fig 5 Osteogenic sarcoma tibia chondral type Photo- 
micrograph of specimen. Case 44 (Figs 3 and 4) 
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By surgical treatment amputation is meant, 
the entire affected bone being remo\ed when 
this was possible In tumors of the humerus 
disarticulation at the shoulder joint was per- 
formed rather than shoulder girdle amputa 
tion In tumors of the low er end of the femur 
amputation was performed at the le>el of the 
lesser trochanter, but, if the shaft appeared to 
be involved, hip joint amputation was done 
There was no operative mortality in this 
senes 

Osteogenic sarcoma may be deffned as a 
tumor originating from the embryonic libro 
blast, which, under normal conditions, would 
differentiate into normal bone The embryonic 
fibroblast may form fibrous tissue, cartilage or 
osteoid tissue 

If we accepttheideajust mentioned it IS easy 
to account for the various forms of tissue, 
i e , bone, osteoid tissue, cartilage, and adult 
fibrous tissue, found in the usual bone sar 
coma It was felt that the high percentage of 
cures obtained in this series might depend on 
a large proportion of the cases showing a high 
degree of differentiation of the cells, that is, if 



rig t rhotomicrograph of ipecitnen Case 14 The 

r unen is composed chiefiy of cellular hbrous tissue but 
sareasofo teoid tissue cartilage and bone 

the major portion of the tumor was composed 
of adult tissue, cartilage, or bone, the tumor 
would prove to be less malignant than it 
would if composed of undifferentiated fibro 
blasts 

The cases of osteogenic sarcoma were there 
fore divided into three mam groups which 
have been termed fibrous, chondral, and 
anaplastic The tumors in all of the cases 
were histologically malignant, and in certain 
portions tumor giant cells and many cells 
undergoing mitosis could be found, but m the 
fibrous and chondral groups adult fibrous 
tissue or cartilage predominated In the 
anaplastic group the greater portion of the 
composed of highly malignant 

Certain of the pathologists previously men 
tioned state that some of the cases I have 
placed m the fibrous and chondral groups 
probably should be placed in the anaplastic 
group but the opinions as to which ones 
should be so placed varied If the cases in 
which the patients were treated surgically are 
divided into the three types above men 
tioned, namely, fibrous, chondral and ana 
plastic, the results of treatment are as shown 
in Table IV 
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somewhat older than the patients in the 
anaplastic group It must be borne in mind, 
however, that children under 10 are not often 
admitted to this hospital Trauma was men- 
tioned as an etiological factor in 5 of the 7 
cases 

It is impossible to distinguish the fibrous 
type clinically or by x-ray from the other 
more malignant forms of osteogenic sarcoma; 
and as far as can be determined, the only 
reason why the results of treatment were 
satisfactory is the fact that the major part of 
the tumor was composed of highlj’- differ- 
entiated cells 

Chondral type There are 9 cases in this 
group, 7 of which are suitable for end-result 
study (Figs 3, 4, and 5) Five are living and 
well, while 2 are dead of a recurrence of 
the disease. Pathological examination of all 
these tumors showed cartilage to be the pre- 
dominating tissue, but portions of the tumors 
appeared to be highly malignant It is often 
difficult histologically to distinguish between 
a benign chondroma and a sarcoma 

Clinically, the striking feature of this group 
was that 5 of the 9 patients were over 50 
years of age when the tumor was first noticed 



Fig 10 Case 66 Reticulum cell sarcoma humerus 
(FiS 9) 



Fig 9 Case 66 Reticulum cell sarcoma lower end of 
the humerus hlale, aged 42 years Amputation Local 
recurrence removed 7 years later Well 6 years after 
second operation (Fig 10) 


One of these patients probably had Paget’s 
disease of the bones as well, but the history 
suggests malignant changes occurring in a 
previously benign tumor This is known to 
have occurred in 2 instances In Case 49, a 
cure, the patient had a benign chondroma re- 
moved three times Some time after the third 
removal it recurred, grew rapidty, and at 
operation proved to be sarcoma Comparing 
the specimen removed at the last operation 
with those removed preydously, the character 
of the growth had changed In another case, 
a chondroma had been removed 13 years 
previously, and the patient considered himself 
well during the mterval. The growth then 
recurred and amputation was performed, but 
the patient died a year later of lung metas- 
tases 

The roentgenograms in these cases showed 
in most instances nothing characteristic that 
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Fig 6 Cate 8 Osteogenic aareona \napbslic type 
(tigs 7 and 8) Male aged <7 yean Trauma i year 
pain 4 months tumor, 3 months curetted a months 
Amputation M ell 8 years 

presence of a few foreign body giant cells may 
lead to the erroneous diagnosis of giant cell 
tumor unless this is borne in mind That the 
central fibrous type of osteogenic sarcoma is 
of low malignancy or radiosensitive is sug 
gested b> the fact that the 2 patients treated 
b> X ray lived for several years before showing 
evidence of lung metastases One of the 
cured cases in which amputation was done 
was of this character I have seen another 
similar case, not m the scries, in which aropu 
tation was performed, and the patient is livmg 
and well ov er 5 years after operation 

Five of the 7 were of less than 6 months 
duration from the first symptom to the mitia 
tion of treatment, one 9 months, and one 12 
months In one of the cured cases the patient 
had been subjected to curettage under the 


Fig 7 Case! Photograph of speeinea (Figt 6BBd8) 

diagnosis of osteomyelitis 3 months prior to 
amputation 

The average age of the patients in this 
group was 22 years, and varied between 16 
and 38, that is, as a group, the patients were 





ig 8 Ca« 1 Osteogenic sarcoma Vnaplaslic type 
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but no evidence of metastases When metas- 
tases occur they are usually seen in the lymph 
nodes or soft parts rather than in the lungs, 
although the latter may be involved When 
a tumor of this type is primary in the lymph 
nodes it runs a relatively short course, 2 to 3 
years, to a fatal termination, but when pri- 
mary in the bone it appears to be relatively 
non-malignant, although m the light of the 
history of these 2 cases there is apparently 
the possibility of a late recurrence This 
might be considered another manifestation of 
the disease and not a true recurrence In the 
2 cases in this series the tumors were situated 
in the humerus, i in a 12 year old girl and i in 
a 42 year old man Shoulder joint amputation 
was performed in both instances The girl 
died 12 years later with a tumor of the femur 
Unfortunately no history, x-ray, or biopsy 
report of this second tumor is available The 
man had a massive local recurrence in the soft 
parts about the shoulder 7 years after ampu- 
tation This was excised and the operation 
followed by x-ray therapy The patient is 
well today, 7 years after removal of the local 
recurrence and 14 years after the amputation 
These tumors are radiosensitive, but Parker 
and Jackson found that with the exception of 
the case here reported, all but i case in which 
amputation was performed were living over 
5 years, while of those treated only by radia- 
tion, all were dead, or, if living, showed 
definite evidence of disease 

It would appear that Parker and Jackson 
have been able to distinguish a type of pri- 
mary bone tumor, not previously recognized, 
which pursues a definite clinical course not in 
any way resembling that of an osteogenic 
sarcoma It is probable that certam of the 
reported cases of cures of both Ewing’s tumor 
and osteogenic sarcoma were unrecognized 
tumors of this character 

EVALUATION OE STUDV 

From this analysis it would appear that the 
prognosis in a series of cases of malignant 
bone tumors taken consecutively as they are 
admitted to a general hospital, is far from 
hopeless when thej' are treated by radical 
surgery Although all the cases reported were 
considered malignant, the time at which 


metastases occurred obviously varied In re- 
viewing the specimens, the tumors in which 
relatively adult tissue, such as fibrous tissue 
and cartilage, predominated did not form 
metastases for some time after the tumor was 
noted clinically, and the patients were there- 
fore cured by complete removal of the growth 

The time element, that is the duration of 
the tumor before treatment, undoubtedly has 
a bearing on the result in a given case, al- 
though if these cases are considered as a 
group, this is not so The prognosis appeared 
to be worse in the cases of short duration, but 
it was found that the duration in the maj'ority 
of the tumors of low malignancy, m which 
cures were obtained, was appreciably longer 
This same relation between duration of dis- 
ease and prognosis has been found to obtain 
in studying groups of cases of cancer of the 
breast There is only i case of short duration 
in this series, a 7 year cure, and this occurred 
in the family of a physician There had been 
symptoms for about 3 weeks, although the 
roentgenogram suggested a tumor of longer 
duration, and operation was performed within 
24 hours from the time the diagnosis was sus- 
pected ^ 

It is difficult to obtain the consent of the 
patient or the parents to amputate for a 
small tumor, and they will grasp at any form 
of treatment first that does not sacrifice the 
extremity 

The value of pre-operative radiation treat- 
ment IS problematical It was not employed 
m any case in this series, for the time element 
was considered more important Radiation 
undoubtedly affects the cells profoundly but 
apparently does not destroy the tumor. There 
is no instance of cure by radiation alone of a 
proved case of osteogenic sarcoma in the 
Registry 

The surgical procedure adopted whenever 
possible was a biopsy performed with a 
tourniquet on the limb, frozen section ex- 
amination of the tissue removed, and im- 
mediate amputation if the tumor was reported 
to be sarcoma A suction biopsy done some 

> Since this paper was submitted for publication Ca«e 24 (Registry of 
Bone Sarcoma Xo 1254) presented CMdence of two metastases m the 
lung. 7 ^rs after Operation These were successfullj remo\ ed bj lobec- 
tomy The histology of the metastases ivas the same as that of the 
original tumor 
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Fig It Registry of Son« Sarcoma No 1091 This 
shows the eharactenstiesppeannce of one fomof reticuluai 
ceUtarcomanndistobeeompare<jwiUi Figurep Tbecase 
IS Dot included m Uus «enes 

would serve to distinguish this i>pc from 
other forms of sarcoma Three of the tumors 
were in the upper end of the tibia, 3 m the 
metatarsals, and 1 each m the radius, bu 
merus, femur, and scapula Trauma w as men 
tioned as an etiological factor m the histor> in 
4 of the 9 cases In no case m this group was 
the duration of the disease from the first 
s> mptom to operation less than 4 months, and 
in s instances it was over a >ear In other 
words, the tumors were of slow growth and 
metastasized late in the course of the disease 
Anaphsitc type There were 31 cases in 
this group Four refused treatment and i 
died of intercurrent disease {operative death 
following cholec) stectomy) and have been 
excluded in determining the end results of 
treatment Of the 16 remaining only i is 
living (5 s per cent cures) (Figs 6 7 and 8) 
In all these cases the major portion of the 
tumor was composed of anaplastic cells al 
though small areas of adult cartilage bone, 
and fibrous tissue could be found Iwelvc of 
the patients were under 22 jears of age, and 
4 cases were over 60, but in the latter group 
the disease was secondary to Paget s di«ease 


of the bone Twelve of the 21 tumors arose 
about the knee joint 

Excluding the cases with Paget’s disease, in 
10 of the 16 patients, the symptoms were of 
less than 3 months’ duration when the pa 
tients sought treatment, while in 2 cases, 1 a 
cure, synnptoms had been present 4 months 
The average duration of the disease from first 
symptom to operation was considerably less 
than in the two forms previously discussed, 
yet the tumors had obviouslv formed metas 
tases when first seen 

The roentgenograms were characteristic of 
a malignant bone tumor and all showed bone 
destruction and new bone formation in vary 
mg amounts There was no way clinically, 
however, to differentiate this form from that 
in which cartilage or adult fibrous tissue pre 
dominated 

EWINO’S SVRCOUA 

There are 8 cases of Ewing s sarcoma in the 
senes All died of disease Four were treated 
by amputation and 4 by x ray, the latter cases 
with marked temporary improvement 

RETICULUM CELL SARCOMA 

There are 2 cases of this type of tumor in 
the senes, but 1 hav e seen others and there 
arc several in the Registry collection Most 
of the cases in the Registry hav c been placed 
under the heading “malignant disease of bone, 
unclassified ’’ Recently Parker and Jackson 
have reviewed these cases, with others of their 
own and believe the growths are identical 
with the so called reticulum cell sarcoma of 
the soft parts Their paper appears elsewhere 
in this issue These tumors run a different 
course from that of osteogenic sarcoma In 
the early stage of the disease the symptom 
rommon to all malignant bone tumors is 
present that is, pain unrelieved by rest 
Later a tumor i» noticed w hich grows rapidly , 
and although it may attain considerable size 
the general condition of the patient remains 
excellent (Figs 9 and 10) In the roentgeno 
gram the tumors originate in the medulla, 
which in the early stages has a mottled ap 
pearance (Fig ii) and may be confused with 
osteomyelitis or Lwings sarcoma Later 
there is bone destruction and a bulky tumor 
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Case 47, Registry 1217. Female, aged 68 years. 
Scapula Trauma, ii months, pain, 6 months, 
tumor, 3 months, excision of scapula Pathology, 
osteogenic sarcoma chondral type Local recurrence 
in II months Excised Well 5 years after second 
operation 

Case 48, not registered Female, aged 59 years 
Loner end of radius Trauma, 5 years, followed by 
pain and swelling Three minor operations per- 
formed with no improvement Amputation Pa- 
thology osteogenic sarcoma chondral type Well 
5 years A probable example of a chondroma assum- 
ing malignant qualities 

Case 49, Registry 2133 Male, aged 15 years 
Upper end of tibia Tumor, 5 years, no trauma, 
removed 3 times by mde local excision but recurred 
Pathology chondral type AVell 5 years A typical 
example of a benign chondroma changing its char- 
acter and becoming malignant 


Case 65, Registry 63. Female, aged 12 years 
Upper end of humerus Tumor, 3 months, curetted 
for osteomyelitis Amputation Pathology prob- 
able reticulum cell sarcoma Said to have died 12 
years later of a tumor of the lower end of the femur 
Unfortunately we do not know the character of the 
tumor of the femur It was probably another mani- 
festation of the disease and should not be considered 
as a true recurrence 

Case 66, Registry 564 Male, aged 44 years 
Lower end of humerus Pain, 10 months, fracture, 
S months, tumor, 2 months Amputation Pa- 
thology reticulum cell sarcoma Recurrence in soft 
parts about shoulder 7 years later Excised Radia- 
tion Pathology, same Well 6 years after second 
operation 

I do not consider this man necessarily cured, for I 
think these tumors belong m the lymphoma group 
and later manifestations of the disease may develop 
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time pnor to operation might disseminate the 
disease Two of the cured cases of osteogenic 
sarcoma, however (Cases 7 and 8) had been 
curetted some time before amputation under 
the erroneous diagnosis of osteomyelilis, and 
one case of reticulum cell sarcoma (Case 65) 
had also been e'cplored 

There is no way by which the vanous types 
of osteogenic sarcoma may be distinguished 
clmicallj with any degree of accuracy, al 
though otca«iionally the character may be 
suspected In indn'iduals over 50 the tumor 
15 usually secondary to Paget's disease of the 
bone (4 cases in this senes) or of the chondral 
type (s of g cases) In the chondral ly.’pe it 
usually represents malignant changes occur 
ring in a small pre existing island of cartilage 

The 8 cases of Ewings sarcoma are a!! 
dead My experience with this tumor is 
limited to 36 cases, some patients being 
treated by radiation and some by operation 
but all are dead There are a few 3 year cures, 
however, m the Registry collection 

The most interesting group, although small 
IS that of the primary reticulum celt sarcoma 
of bone The nature of this disease shows a 
destructive process in the medulla m the 
qyiphyseal end of the diaphy sis, often multiple 
small areas with no new bone formation The 
picture 13 suggestive of other forma of mahg 
Rant lymphoma of bone Liter there is a 
bulky tumor destroying the bone, but the 
patient remains m excellent physical condi 
lion These tumors are radiosensitive but 
from the data at hand the results are more 
satisfactory following radical surgery than 
following radiation treatmewt 
COVCLtJSlONS 

I The prognosis in a senes of consecuUve 
cases of osteogenic sarcoma is not as poor as 
IS generally believed if the tumors are re 
moved by radical surgery 

3 Of 28 cases of osteogenic sarcoma in 
which amputation was done, 11 patients $g 
per cent, are hv mg without disease 5 more 
5 ears after operation 

? The prognosis depends more on the 
amount of differentiation of the cells com 
pnsing the major Mrtion of the tumor than 
on any one other factor 


4 If the turnons composed in large part of 
adult fibrous tissue or cartilage, the prognosis 
IS better than if the cells show marked ana 
plasia 

5 In 5 cases in which fibrous tissue pre 
dominate, patients were treated by amputa 
tiott All are well (100 per cent) 

6 Of 7 cases m which amputation was 
done and in which cartilage was the predonu 
nating tissue, 5 patients are weM, 70 per cent 

7 Of 16 cases us which amputation was 
done and w hich may be placed m an anaplastic 
group i IS well (5 5 per cent) 

8 Two cases of reticulum cell sarcoma m 
which amputation was done are reported 
One patient is well 14 years later, and r died 
12 years later of a tumor of another bone, the 
character of which was not determined 

9 Of 8 cases of Ewing's sarcoma, 4 pa 
tients were treated surgically and 4 by tadia 
(ion AJJ patients died of the disease 

ABSTRicrs or histories— cvreo cases 

Case j Rtgistry 40; Male aged 31 years Lower 
end femur fain, i year trauma $ months tumor 
3 toonibs Ampulauoik raibolagy urroma£brous 
type Low malignancy Well 10 years 

Cases, Registry *14 Male aged 38 years L*w« 
end femur Trauma 26 months, tumor 4 months 
Amputation Pathologv sarcoma fibrous type 
Well 6 years 

Case 7 Kegistryiia Male aired sS years Lower 
end femur Trauma 4 months curetted for osteo 
myelitis 3 months Amputa*ion Pathology sar 
coma fibrous tv pe Well 24 years 

Cases Regiitry344 Wale aged tj years Upper 
end t»bi4 Trauma i j ear pain 4 months tumor 3 
months curetted for oateomyelitis Amputation 
Patbologv highly malignant sarcoma W ell S years 

Case t3 Registry 945 Wale aged 16 years 
Tumor upper end of tibia to months no trauma 
Amputaiicm Pathology osteogenic sarcoma chon 
drat type W ell 7 years 

Case *4 Reg:isti> 2454 > Female aged %i vears 
Shaft humerus No trauma pam i month Am 
pulation Pathology sarcoma fibrous with cartilage 
Low malignancy W'ellfi'j years 

Case jS Registry 1574 Female aged 16 years 
Lower end of femur Probable trauma tumor 4 
months Amputation Pathology sarcoma ten 
tral type Lo* malignancy Heff sfy' years 

Case 44 Regv^trv 045 Wale, aged 18 years Up 
per end of tibia Trauma 9 months tumor 3 
months Amputation Pathology osteogenic sar 
coma chondral type W eli 6 years 
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FROM THE JAMES BUCHANAN BRADY UROLOGICAL INSTITUTE 

A NEW RADICAL OPERATION FOR CARCINOMA OF 
THE BULBOUS URETHRA 

A New Use for the Penis 

HUGH H YOUNG, M D , F A C S , Baltimore, Maryland 


T he case of carcinoma of the bulbous 
urethra which is described here seems 
worthy of report, inasmuch as it fur- 
nishes a completely radical procedure 
without mutilation or stricture In this patient, 
after an extensive block dissection, a great ure- 
thral hiatus was eliminated by telescoping the 
penis backward and suturing it to the triangular 
ligament 

CASE REPORT 

BUI 26189, J B D , a man, aged sg years, was admitted 
September 21, 1937, complammg of a gradually increasing 
lump about the urethra in the region of the scrotum and 
permeum of 2 months’ duration The family history was 
negative, and the past history was non-contributory He 
had had acute gonorrhea 40 years ago This disappeared 
under local treatment, but subsequently he had prostatitis, 
for which he W'as treated 20 years ago His physician 
reported that he had not had a prostatitis recently and 
that his Wassermann test w as negative His sexual pow ers 
were normal, and several months before admission he was 
having intercourse about every 10 days Three years ago, 
at the age of 56, the patient noticed some hesitancy at the 
beginning of urination, and a decrease in size of stream A 
diagnosis of urethral stricture w as made, and he w as treated 
by the passage of sounds, beginning with No 18 F These 
dilatations w ere continued at intervals of about 5 w eeks for 
3 years, a No 29 F sound being frequently introduced 
These treatments kept the urethra dilated so that urination 
was quite satisfactory until about 2 months ago, when, 
following the passage of a No 29 F sound, he noticed 
marked discomfort in the urethra On palpation the patient 
then felt a pea-sized lump along the urethra in the peri- 
neum After that the lump gradually increased in size 
until It reached about an inch or so in length He was 
treated by diathermy w ith no reduction in the size of the 
indurated area After the onset of the induration there was 
a complete cessation of erections and libido Recently it 
had been found impossible to pass a sound of the usual size, 
and difficulty in voiding unne had returned 

The patient was referred by Dr William R Barron, 
Columbia, South Carolina, who had found a markedly in- 
durated area around the urethra which he considered 
suspicious The patient was voiding urine without much 
difficulty or frequency and was enjoying excellent health, 
but had had no libido, erections or coitus for several 


months He complained of a hard mass around the urethra, 
back of the scrotum, which gave him no pain There was 
no history of hematuria or urethral discharge 

On examination the penis and scrotum appeared normal 
(Fig 8) Palpation along the urethra revealed a markedly 
indurated area around the urethra begmmng at the peno- 
scrotal junction and extending back for a distance of about 
S centimeters The mass w as hard, slightly irregular, some- 
what fixed, about 2 5 centimeters wide, and apparently 
entirely withm Colles’ and Buck’s fasci® The skin and 
subcutaneous tissues and the scrotum and its contents 
were not fixed to it The posterior part of the bulb and 
crura of the penis were negative The mass, about s centi- 
meters in length, was not adherent to, and apparently did 
not involve, the symphysis pubis or the ischiopubic rami 
Its location is shown in the clinical sketch (Fig i and also 
inFig 2,1) No enlarged glands were found along the penis, 
in the penneum, or in the groin on either side The 
testicles, epididymides, vasa, and veins were negative On 
rectal exammation the anal sphincter and rectum were 
found to be negative The prostate w as about normal in 
size, shape, and consistence The seminal vesicles were 
slightly indurated The membranous urethra was soft and 
normal in size With the finger in the rectum and the 
thumb on the perineum one found slight enlargement and 
a little thickening of the bulb at or near its posterior limit 
A short distance below this point an indurated mass was 
felt which surrounded the urethra and rapidly became 
wider and thicker, apparently involving much of the bulb 
and urethra The mass w as movable, not adherent to the 
lateral structures of the penneum, and stopped abruptly 
near the penoscrotal junction Bougies a boule and cathe- 
ters introduced in the urethra met with an impassable 
obstruction within the scrotal portion of the urethra w here 
the hard mass w as palpable It w as so dense that no effort 
was made to pass fihforms, followers, or sounds, as the 
diagnosis of carcinoma seemed evident 
The urine was clear, acid, specific gravity, 1020, no 
albumin, sugar or white blood cells were present, and only 
1 or 2 red blood cells per high pow ered field No infection 
was seen The phthalein test showed an appearance time 
of 8 minutes, and half hourly outputs of 56, 20, 12, and 4 
per cent, two hour total 92 per cent The blood urea was 
28 milligrams per cent; hemoglobin 100, leucocytes, 7,350 
The diagnosis was coronary arteriosclerosis, heart dis- 
ease, a subsiding upper respiratory infection, and malig- 
nant tumor of the urethra As a portion of the bulb and 
urethra back of the tumor w ere apparently free from inva- 
sion, the possibility of a radical operation seemed excellent 




Tig 7 Completion o( irocoeimslion bysutunaff^setae co'ienng corpora ca\ern 
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urethra Catheter in jrface for draiiMge 4 Closure of wound BUI 16189 


A \nviiodicolOprris<ion/orCixran«maoJlheBfith«i€fl/relhra — Hugh li i oung 



YOUNG; NEW RADICAL OPERATION FOR CARCINOMA OF BUXBOUS URETHRA 79 



(corpora cavernosa 

' and corpus spoaji 

A'‘ '/!/ removed 

W- V/iilx tumor mass 




Souadia'l ^ 
UretKra 

/-O 




Tumor mass covered ) o 
t>^ Colles ‘fascia /Y' 


.. 

6km mcision. 
over tumor mass 




,nu6 


Freemj! tumor mass ^ 
laterally 


Fig 2 r, Schematic sectional view showing location of carcinomatous 
mass involving corpora cavernosa and spongiosum Dotted lines indi- 
cate extent of resection 2 , Perineal mcision extendmg up on scrotal 
portion, subcutaneous blunt dissection exposmg CoUes’ fascia BUI 
26189 


tance of about 9 centimeters between the stump of 
the urethra behind and the section of the urethra 
and cavernous bodies anteriorly (Fig 5, j) The 
anterior portion had retracted into the depths of 
the scrotal wound. By grasping the fascia with 
forceps, we found it possible to draw the remain- 
ing cavernous bodies of the penis backward with- 
out difficulty until they could be made to touch 
the cut end of the urethra posteriorly (Fig 6, i) 
In so doing the penis was telescoped within the 
penoscrotal pouch until only the glans penis was 
visible (Fig 6, i and 2) Anastomosis of the two 
cut ends of the urethra was then made with fine 
lo day catgut, a continuous stitch being employed 
(Fig. 6) A catheter was introduced just before 
closure of the line of urethral sutures The cav- 
ernous tissues and surrounding fasciae were then 
draivn together with interrupted sutures of plain 


catgut (Fig^ 7, 1) some of which were placed in 
the stumps of the crura on each side, some into the 
deep structures of the triangular ligament The 
anastomosis was easily carried out without tension 
and seemed entirely successful It was surprising 
how easily the penis had been drawn back to be 
sutured to the triangular h'gament (Fig. 7 , 2 and j). 
The subcutaneous tissues were then drawn to- 
gether in the median line with interrupted plain 
catgut sutures, and the skin was closed with silver 
wire sutures Examination showed the glans and 
about 1 centimeter of the shaft of the perns pro- 
truding from a pouch at the penoscrotal juncture 
(Figs 7, 2 and 8 ) The contrast between the 
length of the penis before and after operation is 
shown in Figure S The scrotal contents appeared 
normal The catheter, which had been introduced, 
was fastened in the penis wnth adhesive, the 
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Operation was cartiecl out ieptembtr jj (by 
HHY), using avettin gas ether anesthesia A 
McCarth> urethroscope was introduced before the 
operation was started and reveaied a slight irtegu 
laniy and marked narrowing of the urethra id tie 
region of the mass, but no ulceration crprojecUng 
neoplastic tissue was visible With the patient m 
the position forpennealprostatectomj an maston 
6 centimeters long was made in the midline of the 
penneuta ;ust behind the scrotum which was 
pulled forward (Fig 3, 2) Colics fascia covenng 
Uie bulb o£ the urethra was isolated on each side 
to the ischiopubic ramus It was smooth, but be 
neath it a markedlj indurated mass occupying the 
anterior two-thirds of the bulb and extending up 
to the scrotal portion of the penis was found 
(Fig 2* J) After e'cposmg Cdles fascia, which 
colored the cai emous btSics, nalpalion of cie 
mass show ed that it w as of third degree induration 
and shghtl> irregular There were no areas of 
softening and nothing suggesting local areas of 
suppuration or sinuses It seemed evident that 
the diagnosis was surely carcinoma but bclote 1 
began the proposed very radical operation it 
seemed wise to take a biopiv An inciSKm was 
made on the posterior surface of the mass LoUes 
fascia and the tissue immediately beneath it did 


not appear to be involved, but the scalpel soon 
eoftsuntered the markedly indurated tissues wfed 
encut section gave every evidence of being carci 
noma Nevertheless, a wedge shaped piece (Fig 
3 r) was removed and th& wound packed while 
tie operator waited for the report on mtcroscopic 
exammatioR of the stained frozen section In 10 
miavtes the diagnosis “carcinoma” was received 
and we procmied to carry out a very eetenstve 
radical operation (Fig 3, a) to remove the mass 
with Its surrounding fasci® and a goodly portion 
of the cavernous bwics anteriorly, and much of 
the unmvolved bulb behind The scrotum was 
retracted well forward and blunt dissection was 
continued downward outside the fascise covenng 
the corpora (Colics’ and Buck's^ until a point 
about 2 centimeters below the lower margin of the 
indurated mass was reached A clamp was then 
passed around the cavernous bodies and their fas- 
o«, and a transverse incision was made through 
the corpus spongiosura and corpora cavernosa 
(Fig 3, r) thus the scrotal portion of the perns 
wascorapletely severed Oneiammstionitseemed 
desirable to remove more of the cavernous bodies 
and a second masion was made trausvenely 
through them at a point about 1 3 centimeters 
(atlhet down (Fig 3 /) (In the drawings, Fig 3 
/ and . only this incisioh is shown ) After the 
cavernous bodies were div ided, the fascia eovenng 
ibem was seized with forceps, and by sharp and 
blunt dusection they were fr^ from the struc 
tures in front A suspensory hgament was recog 
meed and divided, and the adhesions to the 
anterior surface of the pubes and ischtopubic rami 
on each side w ere divided close to the bony struc 
lures (Fig 4 X and z) The dorsal artenes and 
veins were divided, bW freely and required hga 
Ivon, both at the upper and lower end of ihe 
dissection \Vbcn the mass was pulled outward 
and the dissection earned backw ard the crura of 
the corpora cavernosa were encounter^ on each 
side, and divided close to the ischiopubic rami 
(Fig 5 r) One could then palpate lie urethra as 
It left the bulb and penetrated the triangular iiga 
ment Below it was a portion of the bulb which 
was free from involvement for several centimeters 
behind the malignant mas A clamp was placed 
beneath the urethra and an incision was then 
made through the bulb just m front of its posterior 
iinut (Fig s» •-) This masion was continued 
through the- urethra at a point about i centimeter 
mfeontof thetnangu!ariigacnent(Fig 5,3) The 
mass with Its surrounding fascia and unmvolved 
(issue of the bulb behind and the cavernous bodies 
below was removed After aij hemorrhage had 
bew carefully arrested inspection shooed a dis 
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Fig 4 I, Colles’ fascia has been cut away from ischiopubic ramus on each side Suspensory liga- 
ment has been divided and mass dissected backward, exposing anterior surface of symphysis and 
ischiopubic rami Penis has retracted into scrotum 2, Continuing deep dissection BUI 26189 


He had no pain, local or remote He had not lost weight, 
and was enjoying excellent health He had had no erec- 
tions (but these were stated to have been absent 2 months 
before operation) 

The patient looked well and weighed 175 
pounds The penis was normal in width but very 
short (Fig 9) The glans measured 4 centimeters 
wide and 3 5 centimeters long Above this the 
shaft of the penis could be followed into a pouch 
beneath the pubic fat for a distance of 3 5 centi- 
meters In the median line of the perineum was 
a narrow scar 7 centimeters in length and with 
very little induration On palpation much less 
tissue than usual was found in the region of the 
bulb Far forward, in the region of the scrotum, 
the cavernous bodies felt about normal in size 
Passing backward they became gradually smaller 
down to the point where the anastomosis w'as 
made just below’ the external sphincter No bulb 
and no crura w'ere palpable There was very little 
cicatrix at the site of anastomosis and elsew'here 


the tissues were soft There was nothing to sug- 
gest a recurrence No enlarged glands were pal- 
pable in either the perineum or the groins On 
rectal examination the prostate was found to be 
negative and no glands were palpable. The pa- 
tient voided about 500 cubic centimeters of clear 
urine No sounds or other instruments were 
passed 

One year after operation the patient was re- 
ported to be well 

REPORTED CASES 

Primary carcinoma of the male urethra is com- 
paratively rare In 1923, after reporting i case, 
Kretschmer brought the total number in the lit- 
erature to 80 In 1931, Lower assembled 112 cases 
to which he added 3 cases that had come undei 
his personal observation In 1932, Kirwin after 
excluding certain reports stated that the total 
number of acceptable cases of carcinoma of the 
male urethra in the literature was 99 In 1937, 
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,^’8 i ^ Section through CoIIm fascia into indunUtJ tnais (or biottsy IncisiirB tiai 
JoMiJ -shile naiiina (or micre^owc^nport (see ) \(«f leobtwn of root of penis and 

careful avoi^nce of penetration of Cotfes and B*ck a (asc« a clamp >ras ptacrt around 
j corpora «e!I up in sctotaj porlioftof urethra mhich was made visiWe i>y firm retraction 
of scrotum ^ Division of corpora anrl bepnnin* isolation of posterior part of penis and 
perineum BUI 16189 


bladder vsas nsshed clean and a drainage appa 
ratus was attached The operation had not b«n 
diificuh and was apparenti\ ihor&ughl> radical 
and sati«factor) 

Tmo specimens were remosei 4 t opemtion (he Wri^r 
neighiag 37 grams and measuring 33 fa> 3 jbj ’»3 centi 
meters the smaller which was 3 transverse sertnm of the 
three corpora of the perns measured about l 3 centimeters 
in thickness The urethra in the larger specimen measured 
33 centimeters in length and was surrounded Iw the 
tumor The urethra appeared normal No nodules or 
ulceration of the nitic«4«ere i i«ibie Immediately tmeadi 
the mucous membrane was found a firm hard nodular 
mass between the urethra and the corpora meMunne 
2 S by i 3 by I 3 centimeters Three sections were Uken 
through the urethra tumor and corpora (or secluos 

On microsct^ic etamination of the (issue a sq o atnoiis 
ceil carcinoma of the urethra was seen The framework 
was made up of fairly dense fibrous tissue and scattered 
throughout this were seen small irregular nests of ttuaor 
ceUs which were chariclerued by great samtwn u sue 
shape Slid staining characteristics In the center of iHWiy 


of these nests were found cpithclul cells with »ar)nng 
stages of keralimaation The urethra! mucosa was lined 
s ith normal transitional cells Adjacent to it twt not 
mvoUtngtt was a tumor mass above described Inplaces 
the tumor cells were eharacterued by huge clear cytoplasm 
and small round pyeme nuclei One group of these cells 
was closely packed together without intervening stroma 
On the opposite side of the urethra a section of one corpus 
Caveyoosum appeared entirely nonnal 
Tbe catheter was removed from the urethra on the sHib 
day after nperauon following: this the patient voided 
some unne throuf,h the inctsion but it healed compirtcl)' 
ID ]$da>s There was a marked urethral discharge which 
soon disappeared The patieni left the hospital one month 
after operation voiding freely wiihout pain and with 
excelKot cociltol He had n> urethra! inslrumeBlation 
alter remn-af of themijnog catheter He was given man 
defic aod by mouth because of a urinary tract irdeelion 
»}()i fbe Staphylococcus aureus He was advised to con 
tiRW this on returning hoinr 


(7 iBoatu 

tusl He voided unne freely in good stream ai 
6 houn Bii.nt and day and often did not ar 
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^AnUnor slump of 
and corpora 
cavernosa drawn 
■ dovmlo posleriop. ' \ 

slump “■ 


CalKeler la 
urelKra for 
anaslomosis 
^ and drainage 



' \ \ [ ^oslerior slump of 

'■ urelKra and corpus . 1 

\ 6 pon 4 i 06 um ) nnaslomosis of uremr„. 

I ' mucosa [conlmuous sulure) 

Fig 6 It lias found to be easy to draw penis backward so as completely to cover defect and 
anastomose two ends of urethra and corpora BUI 26189 


noma in the intestinal tract, Deetz in the biliary 
tract, Halle in the renal pelvis and ureter, Wasser- 
mann and Cederkreutz in urethral carcinoma 
Scholl and Braasch adopted this view and say 
that Kittel and Kaufmann demonstrated definite 
epithelioma associated with urethral stricture, but 
that Thiersch was the first to call attention to 
malignant transition of these cicatrized areas and 
to report a case of squamous cell epithelioma de- 
veloping in a case of long-standing stricture In 
1904 Poesner collected 20 cases in the male ure- 
thra, in 12 of which urethral stncture had been 
present Other authors have reported cases m 
which carcinoma followed traumatism, generally 
to the perineal urethra. Kretschmer admitted 
that stricture often led to metaplasia or leuco- 
placia of the urethral mucosa, but he asserted 
that carcinoma may produce symptoms of stric- 
ture early in its course and lead to an erroneous 
diagnosis In a paper by Kretschmer we read 
that since “gonococcal infection of the male 
urethra is common and carcinoma rare, the gono- 
coccus plays little if any^ etiologic role in the 
production of this disease ” 


PATHOLOGY 

Primary carcinoma of the male urethra has been 
classified as follows (i) squamous cell, (2) colum- 
nar cell, (3) papillary, and (4) adenocarcinoma 
All authors are agreed that the squamous cell car- 
cinoma is by far the most frequent (in Preiswerk’s 
series of 42 cases, all but one) In Kretschmer’s 
series of 80 cases he found none of the columnar 
type and considered that the papillary carcinoma, 
of which he presented a case, was also very rare 
When adenocarcinoma was found, the origin was 
thought to have been Coivper’s glands in most 
cases, but it was admitted that a true adenocarci- 
noma might begin in other peri-urethral glands, 
although this apparently was e.xtremely rare. In 
a study made by Young and Davis (rgz6) it was 
stated that “metastases in epithelioma of the ure- 
thra are usually late Regional metastasis is to the 
iliac or inguinal nodes, or both If the growth is 
postenor to the suspensory ligament, there is little 
chance of metastasis to the inguinal nodes From 
the urethra lymphatic drainage goes to the exter- 
nal ihac, hypogastric, and sacral groups of nodes 
so that any of these may be involved In 2 cases 
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Uarbach adJ'd 7 cases which hid been collected 
b> Mc>. 3 llj and i bj himself bnrgtog the total 
number in the htt-raturt to 107 In 1058 > reula 
toatm and CoUoff stated that after a\ef> thorough 
search of the hteraltire they found i 4 J reported 
Cites many of which had not been mentioned b> 
anv authors since the ongitiaf publiuitKm To this 
list thev added 2 new ca«es making the total of 
145 reported to date When one considers the 
number of papers that hate been written on the 
subject the fact that onlv us cas« 
reported is sulKcient to show the tomparatne 
ramv of the disease At this dime we base had 
S4 cases of carcinoma of the penis, hut anf\ 5 
cases of carcinoma of the urethra 
Id the early literature Thaudierc was gisen 
credit for the first report of caicmoma of the urc 
tbra Vi ere was an obstruction m tto spwyy 
urethra at a depth of about i s ‘nches 
incised the superior surface of the 
out the tumor which was the sire of a^ from 
the nail to which it was adherent Kirwm after 


studsing the original report deaded that, as the 
patient was a young man and nas cured by a 
»malf ex<-ibJon of tissue and cauterization, the case 
could not be Accepted as one of carcinoma The 
first apparently acceptable case was that of 
Hutdimson which was presented to the London 
Pathol%ual Society mif6t but the first paper ol 
real importance was that of Wassermann, who 
presented, in iSps, 20 cases in the male 24 m the 
female and 5 c ises in w hu h the le ion was located 
m Cowper s gUnds Since then the literature con 
tauispapersl > Soubeytan tnjoz) lantou (igtop 
SciioU and Braasch vipsj) and the papers by 
Kretschmer and the others mentioned above to 
which publications the reader is referred for com 
plete bibliographies 

EtlOtOCY 

IfiBammatorv irritation causing meUplasHC 
changes w epithelial surfaces has been cited as the 
pnitcipal etiologtca! factor by nutrerous writers 
Bultm thought that (his was the cause of caret 
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Kretschmer (1923) reported a case of carcinoma 
of the urethra m which he had carried out ampu- 
tation of the penis, transplantation of the urethra 
to the permeum, and removal of the inguinal 
glands en masse Similar operations by various 
authors are to be found in the literature 

Emasculation has been frequently performed by 
European surgeons, but no evidence of involve- 
ment of the testis is found in any of the reported 
cases Lower (1931) reported 3 cases 

His first was a “man aged 58 who suffered injury to the 
perineum some years previously Two years before 
admission he had an acute retention caused, he said, by a 
cyst of the urethra The perineal incision had been 
made This was follow'ed by fistula Acute retention 
was present A suprapubic puncture w as made Later 
an operation was undertaken for the relief of stricture 
I w as not sure that the condition w as malignant, although 
it was unusually hard The operation consisted of opening 
the bladder and passing a sound retrograde At the tip of 
the sound in the perineum the urethra w as divided The 
mass was dissected free and the distal end of the urethra 
severed beyond the involved tissues About i s inches of 
urethra was resected By passing a number i8 catheter 
from the meatus, an end-to-end anastomosis was made 
Convalescence was rather slow , but after a reasonable time 
the catheter was removed The small perineal fistula 
remained but soon closed Regular dilatation has been 
continued The patient is in good physical condition 
and there is no evidence of recurrence after 9 years ” The 
histologic diagnosis was squamous cell carcmoma 

Lower’s Case 2 “A man aged 40 had gonorrhea at 22 
Eleven years before he had acute retention which was 
relieved by perineal incision followed by a stricture 
requiring frequent dilatations Acute retention w-as present 
and I was unable to pass any instrument through the stnc- 
ture A suprapubic puncture was done A very indurat- 
ed area was found in the perineum A diagnosis of malig- 
nancy was made A resection w as done as m the previous 
case and x-ray therapy given A union at the point of 
anastomosis at the ends of the urethra was not very satis- 
factory and a tight stricture resulted Internal urethrotomy 
was performed 2 years later and since then dilatation at 
regular intervals has been done There is no evidence of 
recurrence after 8 years ’’ Histologic diagnosis papillary 
carcinoma 

Lower’s Case 3 A man, aged 61 years, had gonorrhea at 
the age of 23 He w as admitted w ith difficulty of urination 
“An extensive induration was present in the permeum 
extending along the entire urethra The inguinal glands on 
both sides were involved Biopsy of the gland showed 
malignancy Nothing short of an extensive block dissection 
seemed worth while The penis, testes, and inguinal 
glands on both sides w ere removed and the urethra trans- 
planted into the perineum Bilateral hernias w ere present 
which were successfully corrected after the testes and 
inguinal glands w ere removed It is now i'/i years later 
and there is no evidence of recurrence ’’ 

As shown by the literature, the operative re- 
sults have been far from satisfactory Of the 72 
cases collected by Watson 79 per cent of the pa- 
tients were dead within 6 months Diehl puts the 
mortality rate at 80 per cent Kreutzmann and 
CollofF m January, 1938, stated that they found 


i . 



Fig 9 Photograph taken 7 months after operation 
show mg great shortening of penis BUI 26189 

143 cases of carcinoma of the male urethra in the 
literature For clinical purposes they hsted the 
growths into “two main groups, depending on 
their location (1) those occurring m the anterior 
or penile portion of the urethra, and (2) those 
found in the bulbomembranous or posterior por- 
tion Anatomically, the bulbous portion is not a 
part of the posterior urethra, but for a study of 
their results, this arbitrary division is a rational 
one In 60 of the 143 cases the carcinoma occurred 
in the anterior portion of the urethra Seventy- 
eight patients had carcinoma of the posterior por- 
tion of the urethra The growth was found most 
often m the bulbous or membranous part and 
occasionally in the prostatic part” The differ- 
ent forms of treatment descnbed are “suprapubic 
cystostomy, internal or external urethrotomy or 
both, incision and drainage of the perineum, re- 
section of the urethra and the growth, fulguration 
and application of radium, excision of the inguinal 
or the deep femoral glands, total emasculation, 
passage of sounds and the use of an indwelling 
catheter In this series of 78 patients with cancer 
of posterior regions only ii (14 3 per cent) recov- 
ered, while 58 (74 per cent) died In 9 (ii per 
cent) there was no mention of the end-result The 
operation which gave the greatest number of cures 
was resection of the urethra with the included 
growth This was performed in 5 [cases of Lower, 
Sokolov, Scholl and Braasch, and Oberlander] In 
I of the 5 the inguinal glands were removed In a 
second the penis was amputated and in a third 
radium was applied after operation In contrast 
to the gratifying end-results obtained in the treat- 
ment of the growths involving the anterior portion 
of the urethra, carcinoma of the posterior portion 
possesses a gloomy picture ” 

RESUME 

A thorough study of carcinoma of the male 
urethra is to be found in recent literal ure Our 
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Fig 8 Comparative views of pcnia before and after 
operation Only ghns and small portion of shaft were viaible 
alter operation DUI 96i8g 

Cited b> Imbert metastasu to the testis and in 
another to the bladder were present In several 
reports m the literature in tsnich cases of epithe 
Iioma of the pendulous urethra are cited, metas 
tasis to the inguinal glands were found, and most 
authors are agreed that if amputation of the penis 
la done, remosal of the inguinal nodes, preferabl) 
a block, dissection along with the penis should be 
earned out Lazarus stresses the importance of 
emploving the technique of block dissection de 
vised bj \ oung for carcinoma of the penis and 
reports a case in which he eniplo>ed this method 

OPERATIS E TREATMENT 

Kretschmer expressed the generally accepted 
surgical opinion m 1923 as follows Just as soon 
as the diagnosis has been made nothing short of 
a radical operation should be employed viz am 
putation of the penis wath transplantation of the 
urethra and complete extirpation of the inguinal 
glands ’ This opinion has been concurrcil in by 
various writers since that date Some of the early 
authors advised complete emasculation but re 
cent writers have agreed that such mutilation is 
not helpful or necessary Huggins and Curtis 
(1929) stated that for lesions of the antenor third 
of the urethra simple amputation should suffice 
but that for urethral carcinoma between this point 
and the membranous urethra more extensive re 
moval with perineal implantation of the urethra 
w as indicated and that for cav ernous lesions the 
entire penis with crura and urethra down to the 
membranous urethra should be excised They 
reported a case in which this very extensive and 
mutilating procedure was carried out In theolder 
literature cases are reported in which exci ion ol 


the carcinomatous area through the perineum 
with cauterization of the wound was earned out 
\ detailed study of cases of squamous carci 
noma of the bulbous portion of the urethra was 
made by Marcus Beck m 1892 All the cases were 
inadequately treated except possibly that of 
Mikulicz, which was as follows 

In 1883 Mikulicz operated upon a patient with 
carcinoma of the bulbous urethra There was a 
fistula present which was laid open thus exposing 
a cavity the size of a hen s egg When the super 
ficiat granulations were scraped away, a tissue was 
exposed resembling squamous carcinoma of the 
lip The whole penis with the crura was removed 
but recurrence took place m 4 months Jlicro- 
scopic examination proved the growth to be a 
squamous carcinoma 

Oberlaender (1893) reported the case of a man 
aged 76 years, who had been treated for 4 jears 
for a stricture of the urethra It was discovered 
by endoscopic examination to be carcinoma The 
tumor was in the region of the bulb the size of 
a chestnut and somewhat Jobulated It was ex 
cised with the urethra x 5 to 2 centimeters above 
and beneath the tumor The ends were closed 
together with catgut sutures ’ Healing followed 
by primary intention in 3 weeks The extirpated 
inguinal glands were negative In 7 months the 
patient returned with a local recurrence which was 
easily palpable and visible endoscopically Ex 
ammation of ihe specimen showed around the 
lumen of the urethra a half circular tumor 4 $ 
centimeters long and z 3 centimeters thick micro- 
scopy showed flat epithelial cells (Comment by 
H If V It Is evident from the description that 
the corpora cavernosa were not removed) 

In 1922 Scholl and Braasch reported a case of 
a man with a hard nodular mass z centimeters 
in diameter in the perineum at the penoscrotal 
angle associated with a light stneture of the 
urethra 'At operation a growth 4 centimeters 
long was found at the junction of the membranous 
(bulbous^) and anterior portions of the urethra 
The involved area was completely excised Later 
complete emasculation of the penis and testicles 
wnth dissection of the inguinal glands was advised 
but refused bv the patient The specimen 

showed an irregular firm tumor about 3 centi 
meters m diameter — a squamous cell epithelioma 
Six weeks later the urethra was reconstructed from 
a section of the internal saphenous vein Two 
months later the area had completelv healed save 
for a persistent perineal sinus Radium (350 
mgh) was applied to the urethra in the region 
of the scar through the perineal sinus The patient 
was alive at the end of 5 years 
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Open Operation and Pathologic Observations. A New Incision and a New 
Director For The Use of a Simplified Flange 

WILLIAM R CUBBINS, M D , F A C S , JAMES J. CALLAHAN, M D , F A C.S., and 
CARLO S. SCUDERI, M.D , F A C S , Chicago, Illinois 


E ven before the days of Delbet, it is 
probable that men were attempting to 
apply some form of internal fixation for 
^ fractures of the neck of the femur to 
facilitate union and to shorten the disability. 

However, our present concept of the operative 
treatment of this most difficult fracture has, with 
few alterations, been handed down from Delbet 
He used bone grafts, nails, screws, and whole 
grafts of the fibula Since then, many men, time 
and again, have advocated the use of these 
methods, only to have them fail to produce good 
results, apparently because of the failure of the 
proximal fragment to live and produce new bone 
In relation to the origin of directors for forcing 
bone or some other foreign material into the 
femur, we are also indebted to Pierre Delbet for 
having devised the first mechanical apparatus to 
aid the insertion of any material for internal fix- 
ation. It was first described in 1911 and was 
called the canon de Delbet 

Charbonnier also made a rather simple ap- 
pliance, using the spine of the ilium and the 
symphysis pubis as the fixed points and then, by 
the use of a movable perpendicular third part, 
marking the center of the head so that a drill 
hole could be guided by this marker Charbonnier 
described this apparatus first in 1923 and then 
again m 1932 

Hustin and Leemans, in 1933, used a rather 
crude guide for boring a hole into the head, but 
It was not an instrument of accuracy in any sense 
of the word Sterling Bunnell, of San Francisco, 
also devised a director of almost mathematical 
perfection and published a description of it in the 
same year In 1934, Brocq and Dulot, and Denis 
described ingenious devices for pegging the neck 
of the femur which required only a small lateral 
incision, just large enough to permit a drill, and a 
small anterior incision over the neck of the femur, 
which was used to direct it None of these 
devices required an extensive arthrotomy 

In 1928, Smith-Petersen devised a three-flanged 
nail with a head He made an extensive open 

Trom the Fr'icturc Ward, Cook County Hospital 


arthrotomy and, after alining the fragments of 
the fractured neck, inserted the three-llanged 
nail. This method has without question given 
excellent results and many men have verified the 
results obtained and published by Dr. Smith- 
Petersen However, the difficulty in this opera- 
tion is that the nail does not always travel in the 
desired course, in the hands of some operators it 
has been almost impossible to make the nail take 
the desired course It is because of the excessive 
cost of the Smith-Petersen nail and the difficulty 
of always directing it correctly that we have been 
stimulated in our research in an effort to produce 
a simpler nail or flange which could be used with 
a director. In our opinion, however, Smith- 
Petersen’s original idea that an arthrotomy is 
essential to the accurate apposition of the frag- 
ments in a case of fractured neck of the femur is 
fully justified We find that while certain types 
can be reduced into almost perfect position by 
closed manipulation, in other types either a 
spicule from the proximal fragment or a spicule 
from the distal fragment has pierced the capsule 
in such a manner that re-apposition of the frag- 
ments into proper position by closed manipula- 
tion is utterly impossible We have been able 
also to demonstrate, in a certain number of cases, 
a very definite interposition of the periosteum and 
synovia detached from either the proximal or 
distal fragments and dislocated between these 
fragments m such a manner that it could, ivithout 
question, prevent union if it were not removed at 
open operation 

In the spring of 1934, Dr Ottolenghi, of Buenos 
Aires, demonstrated a guide or director which he 
and Dr Jose Vails had constructed This device 
appealed to our imagination, and upon its basis 
of construction Dr Scuderi proceeded to modify 
the apparatus as here described 

The flanges are made of stainless steel They 
embody all^ of the advantages of the Smith- 
Petersen nail, from which they have been copied 
and, in addition, their utter simplicity of shape 
and ease of manufacture reduce the cost of manu- 
facture to a minimum (Figs i and 2) 
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paper is mieTicie<i pninan5> to di cuss the opera 
live treatment of carcinoma of the bufbous ute 
thra, but we have referred br efl;' to carcinoma of 
the penile and aj-o of the membranous urethra 
The accepted operative procedures, ss £«ithned ly 
various autho s hr carcinoma of diffcccnt parts 
of the urethra ha\e been given 

Cases of carcinoma of iht bulbous urethra that 
have been subjected to radical operation have 
been quoted in det3.1l 

Tiotn these studies it seems evident that the 
techniiju'* emplojed tn the ca^e vhich forms the 
basis 0! this report js the onh one m rvhichalarge 
growth involving the three cavernousbodiesin the 
bulbous urethra has been radically cvcised wrtb aU 
three CSV crnousiliodwsbfft without removal of the 
penis Phis was acconrphsbed hj diiisKm of the 
urelhta and three corpora ^nterjody at the peno- 
scrotal juncture and posterior^ close to the mem 
branous urethra The great defect produced by 
ibis tttensive removal of the urethra and three 
corpora has focU« first tune been doted by pull 
mg back (telescoping) the penis and anaslomoving 
It to the stump of the bulbous urethra near the 
triangular ligament 

It seems that tb» technical procedure bat not 
previously been cawed out The eas# with which 
It can be accomplished and the elimination 01 the 
great urethra) defect by means of backward dis 
placement of the shaft of the penis and anasio 
oiosis of the penile urethra to the bulbomera 
brane without tension are remarkable factors 

Tills operation might also he apph/vi <at«fac 
torjly to UTClbtal carcinoma a* the scrotal and 
upper penile portion*, and thus perineal ttans 
plantation ol the slump of the urethra and loss of 
the penis aio/ded Total emasculation js thus 
avoided by this new opetalicin 
covcttsiovs 

Study of the U5 cases of carcinoma of the male 
urethra show s that the larger proportion arc situ 
ated back of the penoscrotal juncture 


Early radical operation is recognized as of prime 
importance when the lower penile urethra is alone 
involved Amputation in conpnuUy with block 
dissection of ingomaJ glands is the accepted pto- 
ceduie 

P<rr carcinoma /arther up the urethra (high 
peoifeaRd bulbous), complete removal ol the penis 
and bulbous urethra, «i part, with {ransphntatjwi 
of the posterior portion into the perineum has 
been the accepted procedure 

Fot these cases a new method is proposed b> 
means of which the penis is spared and the great 
defect, left after remov al ol ibe bulbous and scro- 
tal portions of the urethra along with the three 
cavwntms bodies, ».» done away with h> drawing 
the perns back into the perineum and suturing ic 
to the bulbomembranous urethra and triangular 
bgacnent Th« r^ration allows more radiul cr 
cision of Che perineal structures involved and 
avoids amptiiafwrt o! the pear*, or plssPcs which 
lead to st jcture It is both radical and con 
scrvative 

I wish to think Dr UyUod T leadbelier te*id*nt 
oro>os»t (ornuich sJsisUnce and Mr VViShiml' DidtiKh 
tor the beiuiiluldiiwiau which Asveso (ompUtelyiUiit 
{rated out opertlive lec&wque 
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Fig 8 This drawing shows the line of dissection in an approach to the hip Although 
several artistic liberties have been taken in order to portray the details which w e de- 
sired, in the main the essentials of the exposure are well presented 


SO that It must follow the course governed by the 
directing bar (Fig 3) 

On the front end of the directing block is a 
sharp prong which is driven into the shaft of the 
femur ]ust below the trochanteric bulge, so that 
the flange will travel into the head m a valgus 
position 

When both the prong of the directing bar and 
the directing block have been firmly fixed, the 
thumb screw on the top of the block is tightened 
so that no slipping can occur The number of the 
flange to be used m any specific case is indicated 
by reading the number on the top of the directing 
bar If the specific length of flange indicated is 
used, one is assured that the flange will be long 
enough to reach the head of the femur and yet 
not perforate the acetabulum 

Occasionally the cortex of the femur is very 
hard and will turn the edge of the flange A 
starting chisel (Fig 4) may be used in such cases 
to make the original cut in the cortex, the flange 
will then go in with greater ease and accuracy. 


In either the adolescent or an old woman in 
whom the femoral neck is very thin, a flange of 
greater width is apt to cause fragmentation of 
the femur, therefore a narrower flange is recom- 
mended The director is made to accommodate 
the different flanges, when the narrower flange is 
used a small metal adaptor is slipped into the 
directing block to hold it firmly 

The flange is inserted into the directing block 
and a punch with slotted handle called the in- 
serter (Fig 5), is fitted over the end of the flange 
With a mallet the flange is driven in The inserter 
serves three purposes (i) It prevents the forma- 
tion of a burr on the hammered end of the flange 
(2) After the flange is completely driven in, by 
means of its shoulder the inserter prevents the 
holes in the head end from being buried (3) A few 
mallet blows on the inserter impacts the fracture 
surfaces together 

When the flange has been driven about two- 
thirds of the way in, it no longer can change its 
course The director is removed so that the flange 
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Tv r F«urjuvemW»a*flatig« it ot ttryingUogibs Fi« 3 ^sstmbM dn«lor twdy far with t>th« 
jh 4 4'4 fSinchf^inwidth Tti« fiaoget are made nidtbflan,e 
oCttamlc^s teel ftg 4 Stertiog cht el 

Vig t Four adult tite danger it cl varvifte length Fig $ Inserter 

3>l ;J< 4 A'i inches >n width made o( sUintMs steel Fig 6 Estncice 

The flanges are madw in four lengths jK, jK. diKCling bat has a long sharp prong whirh 

4 and4‘e inches, and m two widths H tnch {/or »s inserted into the anterior hp of the acetabulum, 
the adolescent and the aged women with very so as w bisect the head On ns top surface arc 
narrow femoral necks) and M inch (for the as the markings 1234 "hich indicate the length 

wage adult with a normail) thick femoral neck) of nail necessary aourately to peg the bead frag 

This director was dcM«cd with the hope of ment The directing bar has a handle to stabilue 
facilitating the accunte pegging of the fragments it during its use and to facilitate its handling 
~a difbcuU procedure e>en when the hip joint Ihe directing block is manipulated in much 

has been wideh esposcd The director is dwle the same manner as are the sights of a nfie except 

different from the original shown bj Drs VaBs that it is movable instead of fixed to the barrel 
and Ottolcnghi directing block kewps the flange m a groove 
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Periosteal -synovial ' 
membrane detached \ } 
from proximal portion (^1' 
of proximal fragment \ l 
and dropped like a N 

curtain bettueen 1 

fractured surfaces 





Fig 1 1 Reveals curtain between fragments 

limb IS fixed in extension in a Thomas sphnt If 
bed sores or other conditions prevent the patient’s 
lying on his back continuously, it is possible to 
dispense with the traction and to allow the pa- 
tient to he free in bed and be turned to the op- 
posite side or down on the face The patient is 
usually returned to the ward, where about 7 to 10 
pounds of weight with the limb in extension is 
used for a period of 10 to 14 days After this period 
only thigh extension is used and by means of a 
Pearson attachment the knee function is resumed 
At the end of 3 to 4 weeks all extension is dis- 
continued Patient then lies flat in bed, and 7 to 
10 days later he may be up and around in a 
walking caliper, which can be removed at night 
When bone growth occurs early, which can be 
demonstrated with the x-ray, walking on the limb 
operated upon is permitted at the end of 6 months 
But, if no bone growth is evident, longer periods 
with the caliper are necessar}c Usually at the end 
of 7 to 9 months a bursitis develops over the end 
of the flange, causing considerable discomfort to 
the patient If there is adequate bony union, the 
flange should be removed This can be easily done 
under local anesthesia In some instances, the 
flange works itself into the subcutaneous tissues, 
this necessitates removal 
Our first and most startling observation is that, 
irrespective of the apparent transverse line of 
fracture of the neck of the femur according to the 
x-ray, it is not uncommon to find at the time of 
operation that there is more or less obhquity. This 
obliquity is most commonly characterized by a 
long anterior spicule on the proximal fragment 
However, this particular type of obhquity vanes 
in every direction, from above down, from below 
up, and from before backward This fact has been 


Periosteal - synovial 
membrane torn 
anteriorly 
Intact posteriorly 
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Fig 12 Fracture ivith intact, periosteosynovial mem- 
brane 

emphasized by Dr. Paul B Magnuson We have 
observed other common variations, in which there 
have been spicules of bone on these fragments, 
varying m length from to ^ inch and yet the 
fragments appeared from the x-ray study to be 
perfectly transverse 

Another observation which must be carefully 
mentioned is that the long fragments, particularly 
when they are on the anterior surface of the 
proximal fragment, can and do pierce the Y liga- 
ment of Bigelow at its middle or at its lower 
attachment to the femur in such a manner that 
It IS almost impossible to reduce it by any type of 
manipulation We have not as yet been able to 
demonstrate this type of perforation in the pos- 
terior portion of the capsule 



Pig 13 Typical interposition, as seen in old cases 



90 


SURGER\, G\NEC0L0G\ AND OBSTETRICS 



Fig g Detachment of periosteal synovial membrane 
from the provimal portion of the distal fragment 



lig lo Fracture similar to that m Figure q nith*m»Il 
portion detached 


can be driven in the remainder of the wav A 
thumb release is on the right hand side of the 
directing block to facilitate its removal if the 
dange fits too snugl> into the block 
Should the flange avcidentall) be driven incor 
rectlv and one desires to remove it, it can be re 
moved b> the use of the simple ettractor (Fig 6) 
The small prong is inserted through the hole m 
the flange, and it is hammered out (Fig ^E) 


stntcicvL ATPsovai 

The incision (Fig S) we have found to be the 
best in these operations has been developed in 
the anatomical laboratory by Dr Callahan The 
skin incision is made from the antenor supenor 
spine downward toward the knee for a distance of 
about 8 inches and it then dips posteriorly with 
a hockey stick curv e The fine of cleav age between 
the sartorius and the antenor border of the tensor 
fascix femoris IS then found and this border of the 
tensor fascia: femons is followed until its lower 
end reaches its fascial attachment This fascia is 
then cut transv ersely and the gluteus medius and 
tensor fascia, femons are retracted posteriorly 
while the rectus femons is retracted medially At 
this point, the operator can see the branches of the 
lateral circumflet femoral vessels which can be 
clamped and tied before they are cut As a role 
there are tw o or three other small branches which 
can also be seen and clamped before they are rat 
In this manner, an almost bloodless approach to 
the neck of the femur can be made 

The lateral portioa of the rectus femons and 
the belly of the iltacus are retracted mediaUy 


thus exposing the capsule covering the hip joint 
The capsule is then incised in the course of its 
fibers from the acetabular run down to its in 
sertion into the intertrochanteric region of the 
femur Later ihe capsule may be incised as is 
necessary but this method preserves the land 
marks The capsule i« then detached from its 
anterior femoral insertion in such a manner that 
the fragments are exposed and brought into full 
view 

If the fragments have not been brought into 
contact by the manipulations previous to the 
open operation, at this point they are exactly 
opposed In this wav, the greatest possible area 
of bone surface is brought into contact 

UTien the fragments are m exact apposition, a 
longitudinal incision is made m the vastus lat 
erahs in the direction of the fibers just below the 
greater trochanter and the underlying femur is 
exposed The long prong of the directing shaft is 
now inserted into the edge of the acetabulum 
(Fig 7A) 

The directing block is then fixed in the shaft 
of the femur just at or below the bulge of the 
trochanter major bv placing the prong of the 
directing block through the opening made in the 
vastus lateralis This is locked (o the directing 
shaft bv turning the thumb screw on its top The 
flange is now inserted through the directing block 
and dmen home with the inserter (Fig 7B) 

The capsule is replaced and loosely sutured 
The wound is closed with interrupted catgut 
sutures and Michel clips or silk sutures are used 
for the skm Buck s extension is applied and the 
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Fig 15 A, J L , aged 60 years Injured May S, 1935 
Roentgenogram shon s the position of the fracture after the 
patient had been in traction a few days Please note that 
this IS a long oblique fracture with a sharp spicule on both 
the proximal and distal fragments B, Patient was oper- 
ated upon June 19, 1935 This figure shows the position 
immediately following the operation with the flange 
inserted Note the complete change in contour of neck and 


the impossibihty of recognizing the sharp fragments, 
because they had been accurately reduced The flange was 
a little too long for this neck C, Walking w as permitted 
October 5, 1935 This film was taken Januarj 8, 1936, 
shortly after the removal of the flange One can see the 
groove through the neck of the femur w here the flange had 
formerly been Close examination shows a complete res- 
toration of the trabeculie through the neck 


It is not as yet possible to discuss the final 
outcome of the cases in which this aseptic necrosis 
has been definitely proved to be present by 
microscopic examination This will be discussed 
m a later communication 

RESULTS 

Up to January, 1938, we have operated upon 
105 patients with fracture of the neck of the 
femur Ninety of these w'ere openly reduced with- 
in the first 2 iveeks Fifteen operations were per- 
formed from 5 weeks to 6 months following 
injury The age of the patients varied from 14 to 
82 years, this includes both males and females 
Shock did not occur in any of our patients foUow'- 
ing open arthrotomy We have had i death caused 
by overlooking a point of infection on the leg, 
below the hip joint operated upon In this pa- 
tient operation ivas followed by infection and 
exitus 

There w^ere 3 contracted hips in patients in 
whom the capsule had been left open Although 
these contractions occurred late — 1 a convalescing 
patient wnth pernicious anemia and the 2 others 
individuals who developed senile dementia — the 
possibility that an excessive development of scar 
tissue in the open capsule might be a cause 
should be considered 


In 2 cases the femoral head was resorbed fol- 
lowing the operation The flange worked loose and 
was extruded one-half its length outside of the 
shaft The femoral neck in one woman was 
partially absorbed, but the femoral head was 
xdable, and she has had a painless useful hmb, 
with I inch of shortemng We believe these 3 
cases must be classed, 2 as failures and i as fair, 
and that they are the result of inaccurate apposi- 
tion of the fragments or unobserved interposition 
This IS a total of 7 unsuccessful results- 1 failure, 
I death, 2 non-unions, and 3 hip contractures It 
seems to be true that the early surgical treatment 
with correct replacement of the fragments has a 
very favorable effect upon the viability of the 
femoral head, as up to the present time over 90 
per cent of all these early operations have been 
successful (Figs 14 and 15). We are convinced, 
although ivithout microscopic proof, that many 
so called cases of aseptic necrosis of the head have 
undergone a rapid creeping substitution, with an 
early exact approximation of the fragments. 

SUMMARY AND CONCLUSIONS 

X We have operated upon 105 patients u-ith 
no shock and only i operative death The ages of 
the patients varied from 14 to 82 j^ears, and even 
though the mortality rate has been low, we ha\ e 
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Fig 14 ABC aged a? years Injured August n 
*931 Roentgenogram shows a transverse subcaoital frac 
tur« o( the necL of the femur apparently in good position 
The head appears viable Operation was performed 
September 5 *931 B Taken September 8 i93J 3 days 
after operation Note an apparent fillins defect of the 


inferior margin of the neck This »as can ed by a Joss of 
bone tissue ratiect "a» discharged from the bospica! on 
October 30 1933 C- Taken on June 4 1938 shows the 
flange removed and a complete bony muon of the fracture 
line There has been a filling m of Che bone defect as seen 
in Figure 14 B Valgus position has been maintained 


\Ye have also noticed sheets of the periosteuiD 
and sj novia detached from the proximal portion 
of the distal fragment (Fig 9) dropped as a 
curtain down between the fractured ends of the 
femoral neck This same phenomenon has been 
observed when the periosteal synovial membrane 
has been detached from the osteocartilaginous 
line of the proximal fragment and also falfen as a 
curtain between the fragments (Fig 10) We also 
have had a cases in which the ostet^riosteal 
membrane has been completelj detached from 
both fragments and dropped between the frac 
tured surfaces These pieces of periosteal synovial 
membrane v arj m size from a nbbon shap^ piece 
about K inch w ide to a curtain inches wide and 
I inch long (Fig ii) 

Incomplete fractures of the neck of the femur 
are not uncommon W'e have had four m patients 
over 60 jears of age in whom there wasa fracture 
of the anterior surface of the femoral neck dis 
Unctlj subcapilal m which there was not a com 
plete separation of the periosteal sj-novial mem 
brane on the posterior surf-tee of the femoral 
iipck (Fig I.) In other words the postenor 
portions of the fragments had been held in con 
tact b3 the periosteal synov lal membrane 

In I patient upon whom we operated late we 
have ever> reason to believe that a large curtain 
had fallen m between the fragments and caused 
alnon union (Fig 13) . . , , 

Regarding the Leadbetter method of reduction 
of a fractured neck of the femur, wc are convinced 


that when the capsule has been perforated b> the 
sharp spicules either from the proximal or distal 
fragment it is not possible to bring about reduc 
tion by any cloi^ed method In fact, in a series of 
about 35 cases, the reduction in nearlj one half 
of them was not perfect b> an> manner of means 
as we found when the joints were opened b> the 
Callahan incision which revealed the entire an 
tenor portion of the joint 

We have attempted to prove the viability of 
the head by taking a scoop of the cancellous bone 
and then having multiple microscopic sections 
made from this specimen In some of these there 
has been an aseptic necrosis of both the head and 
the proximal portion of the one distal fragment 
We are not as vet prepared to state that this 
aseptic necrosis is not the same tj-pe of necrosis 
which IS so common in the ends of all fractured 
bones In some sections remov ed from apparently 
aseptic necrotic heads, the heads have lived and 
produced bone 

The amount of blood and blood clots which are 
found in the joint that is opened m i to 2 weeks 
IS an excellent indication of the viabilil> of the 
proximal fragment In some joints there is only 
a small amount of bloody serum with few if any 
small dots The microscopic examinations of bone 
removed from both proximal and distal fragments 
in these cases have showm a definite aseptic 
necrosis or as we prefer to call it dormant 
bone to be present both in the proximal and dis- 
tal fragments 


TECHNIQUE OF ANASTOMOSIS USING THE STONE CLAMP 
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S INCE the recent publication of the short 
preliminary article (2) sho%ving the details 
of construction of a new clamp for perform- 
ing aseptic end-to-end anastomoses, we 
have modified the technique considerably and 
have also used this clamp for lateral anastomoses, 
end-to-side anastomoses, and for operations in- 
volving resection of the stomach It also works 
very nicely for the excision of Meckel’s divertic- 
ula We feel that we have now had sufiicient 
experience with these various procedures both 
clinically and experimentally to make a detailed 
description of the technique of some lasting value 
It would seem essential that these details be put 
before the public as soon as possible because of the 
spreading use of the new instrument All of the 
changes which we have made have been to render 
the operations less difficult and make them safer 
We feel that it is absolutely essential for anybody 
using this clamp to understand and follow the de- 
tails of technique as exactly as possible if um- 
formly successful results are to be expected For 
the purpose of exhibiting these techniques in 
detail we have had prepared a fairly large series of 
drawings which are published herewith 
Figure i shows the mesentery of the small bowel 
divided down to the marginal vessel which is 
shown isolated and tied but not yet divided The 
actual isolation and tying of this vessel, thereby 
giving free exposure to the muscle of the bowel 
wall at the site of the contemplated resection, is 

From the Surgical Hunterian Laboratory of the Johns Hopkins 
Medical School 


quite essential, not only from the viewpoint of 
giving adequate exposure for the laying of the 
sutures at a later step, but also for the prevention 
of damage to the blood supply at the site of the 
future anastomosis by blind clamping or hema- 
toma formation, either of which at any stage of 
the operation might so embarrass the blood sup- 
ply as to make the suture line unsafe When this 
vessel IS isolated and tied ahead of time, if any 
such accident should occur, the site of the resec- 
tion can be readily changed without any loss of 
time In choosing the site for the resection it is 
well if possible to pick a point very close to one of 
the larger mesenteric vessels so that adequate 
blood supply is assured The bowel is crushed 
with an ordinary Kocher clamp before the appli- 
cation of the resection clamps The resection 
clamp IS oiled, before being applied, to prevent 
sticking A Kocher clamp is placed on each end of 
the segment to be resected as close to the resection 
clamp as possible, and the bowel is cut flush 
against the resection clamp with the actual cau- 
tery. If there is disproportion, the clamp on the 
segment with the smaller lumen can be applied 
obliquely toward the antimesentenc border in 
order to increase the size of its lumen 
Figure 2 shows the bowel divided and the seg- 
ment which was to be resected removed, with the 
ends of the bowel being brought together for the 
anastomosis It will be noted that instead of the 
clamps having been applied in a line parallel to 
the mesentery as is the common practice today, 
they are applied at right angles to it So far as we 



Fig I The mesenter}' IS di\ ided down to the marginal 

\essel which is shown tied but not divided 

Fig 2 The diseased segment has been resected The 
ends of bowel are being brought together for anastomosis, 
the resection clamp is applied at right angles to mcsentcr>' 
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^ posterior layer of the continuous silk suture 
has l^on laid but has not been completely pulled down as 
yet The inset, upper right comer, shows the resection 
clamps placed parallel with the mesentery which we con- 
sider to be the w rong position 
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no illusions as to the inability of aged patients to 
withstand the shock of any operation 

2 The incision gives excellent exposure with a 
very small amount of bleeding 

3 The director IS of the greatest possible value 
in accurately approximating and holding the 
fragments in position, and we are sure that early 
careful approximation and fixation are oi the 
utmost importance if we are to expect a good 
growth of bone 

4 Convalescence is much more rapid and the 
patient is far more comfortable than he has been 
with any previous method in our hands in addi 
tion he has been saved thousands of bed hours in 
the hospital 

5 This method has not been so successful in 
fractures of long duration, in spite of most ac 
curate approximation m some cases there has 
not been an adequate amount of bone growth to 
keep the fragments firmly together Slipping and 
loosening mold fractures have occurred just as t 
with any other method of fixation 


6 Results have been better m those patients 
in whom we hav e had a persistent valgus position 

7 The flange is more easily and accurately 
applied than a screw, and wc believe holds more 

firmly 

8 In po per cent of the fresh fractures bony 
union resulted 
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TECHNIQUE OF ANASTOMOSIS USING THE STONE CLAMP 

JAMES C OWINGS, M D , and HARVEY B STONE, M D , F A C S , Baltimore, Maryland 


S INCE the recent publication of the short 
preliminary article (2) showing the details 
of construction of a new clamp for perform- 
ing aseptic end-to-end anastomoses, we 
have modified the technique considerably and 
have also used this clamp for lateral anastomoses, 
end-to-side anastomoses, and for operations in- 
volving resection of the stomach It also works 
very nicely for the excision of Meckel’s divertic- 
ula We feel that we have now had sufficient 
experience with these various procedures both 
clinically and experimentally to make a detailed 
description of the technique of some lasting value 
It would seem essential that these details be put 
before the public as soon as possible because of the 
spreading use of the new instrument All of the 
changes which we have made have been to render 
the operations less difficult and make them safer 
We feel that it is absolutely essential for anybody 
using this clamp to understand and follow the de- 
tails of technique as exactly as possible if um- 
formly successful results are to be expected. For 
the purpose of exhibiting these techmques m 
detail we have had prepared a fairly large series of 
draivings which are published herewith 
Figure I shows the mesentery of the small bowel 
divided down to the marginal vessel which is 
shown isolated and tied but not yet divided The 
actual isolation and tying of this vessel, thereby 
giving free exposure to the muscle of the bowel 
wall at the site of the contemplated resection, is 
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quite essential, not only from the viewpoint of 
giving adequate exposure for the laying of the 
sutures at a later step, but also for the prevention 
of damage to the blood supply at the site of the 
future anastomosis by bhnd clamping or hema- 
toma formation, either of which at any stage of 
the operation might so embarrass the blood sup- 
ply as to make the suture line unsafe MTien this 
vessel is isolated and tied ahead of time, if any 
such accident should occur, the site of the resec- 
tion can be readily changed without any loss of 
time. In choosing the site for the resection it is 
well if possible to pick a point very close to one of 
the larger mesenteric vessels so that adequate 
blood supply is assured The bowel is crushed 
with an ordinary Kocher clamp before the appli- 
cation of the resection clamps The resection 
clamp is oiled, before being applied, to prevent 
sticking A Kocher clamp is placed on each end of 
the segment to be resected as close to the resection 
clamp as possible, and the bowel is cut flush 
against the resection clamp with the actual cau- 
tery If there is disproportion, the clamp on the 
segment with the smaller lumen can be applied 
obliquely toward the antimesentenc border in 
order to increase the size of its lumen 
Figure 2 shows the bowel divided and the seg- 
ment which was to be resected removed, with the 
ends of the bowel being brought together for the 
anastomosis It will be noted that instead of the 
clamps having been applied m a line parallel to 
the mesentery as is the common practice today, 
they are applied at right angles to it So far as we 



Fig : The mesentery is divided down to the marginal 
vessel which is shown tied but not divided 

Fig 2 The diseased segment has been resected The 
ends of bow el are being brought together for anastomosis, 
the resection clamp is applied at right angles to mesentery 


Fig 3 The posterior layer of the continuous silk suture 

has Men laid but has not been completely pulled down as 
yet The inset, upper right corner, shows the resection 
clamps placed parallel with the mesentery which we con- 
sider to be the wrong position 
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complete the first Ii>et of the anastomosis. Note the tp- 
pbeaUon of the handles to the opposite end of the blades 
to facilitate this maneuser 

Figs 6 and 7 The hcpnning of the anterior layer of mat 

tress sutures 15 shown The first stitch is used to invert the 
knot where the catgut has been tied to the silh and is 
left long for traction as indicated in Figure 7 

Figs 8 and g The method for gaining exposure to the 
posterior surface of the bo it] is shown line of the sutures 
which has been left long is passed through the rent in the 
mesentery and by making gentle traction in opposite 
directions on both sutures (he bouel is turned upside 
dow D as shown in Figure 9 

Fig 10 This inset merely shiws an enlarged new to 
dUphisire the importance of faying one mattress suture 
duKtly at the mesenteric border 

Fig II The amsiomosis is shown completed and the 
rent 10 the mesentery is being closed Note that the eje 
of the needle instead of the tip is used for sewing 
Fig 12 This figure shows the closure of the triangular 
space at the border of the mesentery on the opposite side 
f RMn Figure 1 1 
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Fig 13 




Fig IS 


Figs 13, 14, and 15 These three drawings illustrate the method used to perform an aseptic lateral anastomosis They 
are self explanatory The procedure from this point is completed in the same manner as in the end-to-end anastomosis 


know this method of application is new, although 
it has probably been used many times and never 
reported We think that it is a very important 
step in the technique of doing an end-to-end 
anastomosis because it gives so much better ex- 
posure to the mesenteric border, which is always 
the hardest point to handle because of the danger 
of leakage and possible damage to the blood sup- 
ply With the clamp placed in this manner the 
bowel wall can be exposed down to the muscle and 
the suture lines laid to the desired depth without 
danger If one is using the clamp for a Parker- 
Kerr type of inversion, this method of application 
is also of great value because it places the mesen- 
tery in the center of the clamp where it is easy to 
invert instead of at the tip where it is next to 
impossible to invert This technique is being 
taught the Hopkins students, but we have never 
seen it pictured or described in any of the current 
textbooks or systems of surgery. One of us (Ow- 
ings) started to teach this method in 1927 

Figure 3 shows the posterior hne of continuous 
silk laid but not yet pulled down tight The han- 
dle of the clamp has been omitted for the sake of 
clarity The inset in the comer is merely made to 
emphasize the common way of applying the clamps 
which we consider to be the wrong way It shows 
the clamps placed parallel with the mesentery, the 
mesentery being held in the tip of the clamp 
Figure 4 shows the posterior layer of silk pulled 
down and tied and the anterior layer of No o or 
No 00 chromic catgut laid over both clamps but 
not yet puUed down We are using chromic cat- 
gut m this anterior layer instead of silk for two 
reasons: first, it is stronger, and, second, it slides 
more smoothly Silk has a tendency to grab and 
because of this to pull down tight at both ends 
leaving the middle loose and improperly inverted. 
Chromic catgut overcomes this difficulty. 


In Figure 5 the clamps have been released from 
the crushed edge of the bowel and are being with- 
drawn together The handles of the clamps have 
been removed from the tip and placed on the hinge 
to facilitate this procedure. The anterior suture of 
catgut IS being pulled down as the clamps are 
withdrawn to complete first layer of anastomosis 
In Figure 6 the posterior layer of silk has been 
tied to the anterior layer of catgut, but was first 
tied on itself to prevent any possibility of purse- 
string action The anterior row of mattress su- 
tures has been started This layer is always 
started at the corner so as to invert the knot and 
is left long to be used as a traction suture The 
mattress sutures must be narrow in order not to 
strangulate too much tissue 

Figure 7 shows the anterior row of mattress 
sutures completed with the two corner ones left 
long The average anterior layer would contain 6 
or 7 sutures, but only 4 are shown here for the 
sake of clarity 

Figure 8 shows the method used to get exposure 
to the mesentenc border. The end of one of the 





SURGER\, G\NFCOLOG\ AND ORSTETRICS 


two mattress sutures which ha\e been left long is 
earned through the rent in the mesentery and bj 
appl>nng gentle traction the bowel is turned up 
side down as shown in Figure 9 Figure 9 al» 
shows the posterior line of mattress sutures par 
tiall} laid Two more would ordinani) be laid 
where the postenor lajer of silk is stiU showing 
We a!wa\s make a point to put one suture nght 
at the mesenteric border to insure good co-apta 
tion at this point as better illustrated in Figure 10 
where the suture has not jet been tied Figure 11 
shows the bowel turned back into normal position 
with the external lajer of mattress sutures com 
pleted The mesenterj is treated in one of two 
manners Usuallj it is closed bj direct co apta 
lion care being used to close the triangular space 
m the exact position it was before it was divided 
Sometimes the mesenterj is overlapped as sug 
gested b\ the Mavos (i) The rent m the mes 
enterj is dosed by a verj carefullj placed con 
tmuous suture of silk shown beginning m Figure 
1 1 The closure of the small triangular mesenteric 
space on the opposite side is illustrated bj Figure 
ij It will be noted that the eje instead of the 
point of the needle is used for sewang to prevent 
damage to the mesenteric vessels 
Figures 13 14, and 15 show the technique of 
performing a lateral anastomosis asepticatlj with 
the same instrument Figure 13 shows the bowel 
brought together with the portion to be resected 
bulging through the blades of the clamp In Fig 
ure 14 the posterior laj er of silk has been laid and 
tied and the bowel wall has been cut away with 
cautery on one side and is shown in the process of 
excision on the opposite side Figure 15 shows the 
method of laying the anterior row over both 
clamps From this point on the anastomosis is 
completed in cxactlj the same manner as shown 
for the end to-end anastomosis the final lajer m 
each instance being a row of mattress sutures 
Access to the postenor wall can be gained in the 
same manner also About the only situation m 
which this operation is not feasible ts when one 
encounters a verj narrow terminal ileum making 
resection of a portion of the bowel wall dangerous 
because of the consequent further narrow mg of its 
lumen In this case we still use the old open 
method of anastomosis 


Figure 16 show s the same method appbed to an 
end to-side anastomosis The postenor lajer of 
silk has been laid and tied and the segment of the 
bowel wall to be used for the lumen of the anasto- 
mosis IS shown m the process of excision From 
this point onward the operation is done in exactK 
the same manner as prev louslj shown m the tech 
nique for end to end anastomosis 
\Vefcel that this clamp has certain verj definite 
advantages over the previous instruments used 
for this purpose It has a verj narrow blade 
which therefore crushes verj httle tissue and 
consequently produces a v ery narrow cuff, therebj 
obviating the liability of diaphragm formation 
which Km been one of the dangers m all of the 
older methods In spite of this narrow blade, its 
strength and longitudinal grooves, together with 
the fact that it crushes evenly throughout its 
length, prevents any possibility of its slipping off 
and thereby soiling the field of operation The 
fact that the handles are adjustable to right angles 
and the blades v rn short allow s the instrument to 
be used m deep positions such as low m the pelvns 
where it would be impossible to work witn any 
other type of instrument Because of this fact a 
good many patients have been saved from a com 
plete abdominoperineal operation It is so simple 
and easy to handle that it saves a great deal of 
time, which IS particularly important m this type 
ofoperauon It makes it easy to do aseptic end to- 
end, lateral and end to-side anastomoses We 
have used a somewhat larger model of the same 
clamp for stomach resections using the same 
closed aseptic technique However we had one 
case of severe hemorrhage and therefore, are 
somewhat doubtful as to the wisdom of using the 
instrument for this operation since it is impossible 
properly to control the large v essels in the stomach 
wall when sewing more or less blindly We have 
found It quite useful for the inversion of the duo- 
denum, howev er, because it destroy s so little tissue 
and iseasv to work with down in this more or less 
inaccessible region The Parker Kerr method of 
inversion is used and reinforced with a layer of 
mattress sutures 
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THE MODERN TECHNIQUE OF SUBTOTAL 
THYROIDECTOMY 

JOSEPH L De COURCY, M D , F.A C S , Cincinnati, Ohio 


I T is my purpose here to gather together into a 
synthesis the complete ensemble of pre-oper- 
ative, operative, and postoperative treatment 
that has raised thyroidectomy from the status 
of a terrifying surgical specter to that of a safe and 
almost bloodless procedure with a mortality of 
less than one-fourth of i per cent in the hands of 
experienced surgeons, and a procedure having to 
Its credit the restoration to health and usefulness 
of many thousands of unhappy toxic goiter pa- 
tients 

I should like to stress what seems to me the im- 
portance of encouraging a greater number of 
general surgeons in locahties remote from special 
thyroid chnics fitting themselves to carry out the 
technique of this modem operation It will al- 
ways be true that large clinics specializing in the 
surgical treatment of goiter are indispensable m 
this age of terrific nervous wear and tear, and that 
these centers can furnish the best care to patients 
able to remain indefinitely in the neighborhood 
for observation and treatment until cure is com- 
plete (often a long, slow process) The fact re- 
mains, however, that a substantial number of 
patients have to travel a long distance to reach 
one of these goiter centers, and that, for economic 
reasons, they can remain under the observation 
of the chnic for but a limited time Large num- 
bers of these patients must, far too soon, return 
to their own community and to the care of a chn- 
ician who has not the specialized understanding 
and experience of these cases. 

How little the word of a thyrotoxic patient is 
worth in response to follow-up letters from the 
clinic, has been emphasized by Miller His answer 
will be no tme index to his degree of recovery 
Such a patient wll say he feels fine, though his 
pulse may be running wild as he wntes All these 
patients require the frequent examination of one 
who understands thyroid behavior and can deter- 
mine to what degree the operation has been a 
success Was sufficient thyroid tissue removed? 
Was too much tissue removed? Is further opera- 
tion necessarj'? Or is the patient now a hypo- 
thyroid? Does he require thyroid extract? To 
answer these and other similar questions the 
presence on the spot of the surgeon who did the 
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operation is highly desirable. It may even be the 
determining factor in the patient’s complete 
recoveryx 

It is unfortunately true that the great mass of 
the medical profession has a very imperfect con- 
ception of the requirements of these patients 
The importance of correct postoperative care is 
so great that, if the operation and its follow-up 
treatment can be m the hands of one and the same 
surgeon for months or years, the advantage to 
the patient is immeasurable It is possible for any 
surgeon of wide general experience to establish a 
competent thyroidectomy technique and to carry 
it out with an absolute precision which eliminates 
the risk of unexpected complications It is the 
surgeon of this class that I have in mind in pre- 
senting this paper. 

PRE-OPEBATIXtE PREPARATION 

One should never be m a hurry about operating 
upon a thyrotoxic patient The first prerequisite 
IS rest of mind and body In most of these cases 
the patient has been suffering for months or years 
with a sense of inability to bear the burdens that 
life presents The mind has been in a state of 
worry, the body in a state of tension The nerves 
and heart have reacted unfavorably. 

If the case is one of only moderate hyperthy- 
roidism, the patient may be allowed to sit up in a 
chair for a part of each day and even to take short 
walks about the hospital or its grounds In more 
severe cases the patient is put to bed and kept 
there strictly for several weeks In any case, the 
patient must be in the hands of cheerful and 
understanding physicians and nurses, who are 
equipped to maintain morale and to minimize the 
tendency to worry about domestic, financial, or 
other troubles The patient’s confidence must be 
gained and his fears ndth reference to the opera- 
tion allayed _ The hyperthyroid patient is always 
a h5'persensitive individual and has a capacity 
for suffering that is absent from those who are 
built on a more phlegmatic pattern 

The diet must be carefully chosen to provide 
approximately 5000 calories per day. This high 
caloric diet must consist of matenals easily di- 
gested and should contain a large amount of sugar 
to insure a good storage of liver glycogen Candy 
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may be permitted ad hbtlum, unless there are 
diabetic complications Meats are not prohibit!^, 
but must not be given in too large amounts 
Fluids are given in large quantities, up to 3 to 4 
liters a day If edema appears due to the cardiac 
conditions, fluid is decreased until the heart func 
tion shows signs of becoming normal again In 
rare cases hypodermocljsis may have to be em 
plo>ed if there is intolerance of fluids by mouth 
Most important among medical measures is the 
admimstration of Lugol s solution for a to 4 weeks 
previous to operation It is now some 15 years 
since Plummer of the Ma>o Clinic introduce the 
use of this compound iodine solution (free iodine 
5 per cent potassium iodide 10 per cent in 100 
cubic centimeters of water) in treatment of hyper 
thjrotdism This has the effect of causing rapid 
involution of the hyperplasia and of reducing the 
goiter to a colloidal state, in part at least, thus 
making its removal easier and permitting greater 
thoroughness in operation Its use has lessened 
the hazards of operation to a marked degree and 
has been one of the most important factors in 
eliminating the two to several stage operation 
formerly in almost universal use 
At the De Courc> Clinic all goiter patients, as a 
matter of routine receive 10 mtmms of Lugols 
solution 3 times a day for 3 to 4 weeks previous to 
operation the time depending on the degree of 
clinical tmprov ement observ «d and on the changes 
occurring m the gland itself as checked b> meta 
bolic readings 1 he immediate effects consist of 
relaxation of nervous tension a control of toxic 
symptoms a fall in the basal metabolic rate of 3 
to 4 points dail> and increase of appetite and a 
sounder sleep This improvement is onJ> tempo 
lary however and must not be taken iDindicate 
that operation has become unnecessary 
Boolhby has shown in a series of graphs that 
the introduction of iodine previous to operation 


decompensation This is usually discontinued 5 
days before the operation In these cases, if edema 
is present, fluids are restricted to not over i liter 
a day In very severe cases preliminary blood 
transfusion may be anecessary prophylactic meas 
urc Sedation must of course be administered to 
patients m a state of great nervous exalement 
The prc operative use of iodine is doubly impor 
lant in cases of patients in whom a psvchosis is 
present, in view of the danger of its exacerbation 
immediately after operation 

The ideal time for operation is found when 
nervousness is overcome, weight either stationary 
or gainit^, puUe rate below 100, and the basal 
metabolic rate less than plus 40 I feel that no 
operation should ever be undertaken while weight 
IS still faUing since this means that catabolism 
overbalani^s anabolism and that consequently 
the thyroid function is too activ e for surgery 

In extremely toxic cases, or those patients m 
whom there is an excessively large goiter, it is 
sometimes still necessary to do a two stage opera 
tion especially if the patients do not improve 
under i<»ine medication 

lUUEDUTt PRE OPERATIVE PREPARATIOV 

The patient receives a soapsuds enema on the 
evening before operation By mouth 30 minims 
of Lugols solution is administered at this time 
Appropriate sedation is given to secure a good 
night $ rest The foDowmg morning */» to V» 
of morphine is given i hour belore operation 
This enables the patient to approach the time of 
operation m the perfect peace of mind that is m 
dispensable for the best operative results Rather 
liberal ptemedicalion is desirable to lessen the 
mevKable nervousness and excitement incident 
to the approaching ordeal m this type of patient 

ANESTHESIA 


caused a drop in operative mortality from between 
3 and 4 per cent to less than i per cent and reduced 
the number of stage operations from 50 per cent 
to 2 per cent, permitting subtotal thyroidectomy 
in a single operation to lake their place 

The earliest moment of full lodimzation is not 
necessarily the optimum time to operate The 
lime of operation should be chosen on the basis 
of the patient’s condition and not on any basis 
of a fixed lime after the beginning of iodine ad 


signs 01 neart luuu.c, 

should be brought about Patients are put to bed 
and given from 5 to 10 drops of tincture of digi 
lali-< 3 limes a day according to the degree of 


Since 1920 approximately 9 zoo goiter opera 
tions have been performed at the De Courcy 
Clmic under various methods of anesthesia After 
a thorough trial of local ane-thesia in 500 cases 
and of ether and a number of other methods, we 
have given all of these up m favor of nitrous oxide 
and oxygen which we began to use in r9Zj 
Among Its many advantages are the rapidity with 
which it takes effect the promptness of recovery, 
and the easy regulation of dosage With this 
ty^ie of anesthesia it is possible to deepen or 
b^ten at will the degree of narcosis Postopera 
tive vomiting is infrequent and postoperative 
hemorrhage very rarefy occurs 

The chief disadvantage of local anesthesia 
which IS favored by many on account of its lack 
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Fig I Loner left, incision through skin and platysma 
Fig. 2 Loner right, longitudinal incision of fascia 
Fig 3 Above, freeing of gland from overlying structures 


of toxicity, lies in the fact that these patients, 
being very nervous and excitable, often cannot 
tolerate an operation done while they are in a 
conscious state In addition, local anesthesia has 
often been found inadequate during the stage at 
which the lateral lobes of the gland are elevated, 
and the surgeon on the whole has less freedom for 
rapid manipulation 

Because of the frequency with which a damaged 
myocardium is present in these operations, an 
efficient airwaj' is a sine qua non for their execu- 
tion This IS best secured by the free flow of oxy- 
gen obtainable under nitrous oxide combined with 
oxygen, %\hich can be given in any proportion 
desired and varied from one moment to another 
according to need 


OPERATIVE TECHNIQUE 

I With the patient m the recumbent position, 
the mcision is usually made m one of the lower 
creases of the neck It should, however, not be 
so low as to sag down at a later time below the 
natural lowest skin crease Too much curvature 
is to be avoided The kmfe should be drawn across 
the neck with an arm motion, which does not 
bend the hand at the wrist, so as to prevent a 
feathenng of the skin margins and thus to permit 
a better connective result The incision should 
be carried through the closel}’- adherent plat3’sma 
to facilitate blunt dissection (Fig i) 

Small bleeders or oozing spots in the skin flap 
are grasped with small hemostats and coagulated 
This eliminates ligation which frequently becomes 
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Fig 4 Ligatioa o( sup«nor pole 

noticeable later because of c\stic accumulation 
about the catmit 

Care should be taken to cut m the fascial plane 
between the platjsma and fascia on the antenor 
surface of the nbbon muscles la order to asoid 
severing the cutaneous nerves, which would result 
m later numbness and m paresthesias that some 
limes occur from the chin downward, the skin 
flap should not be raised laterally more than )ust 
enough to make a V between the lateral ends of 
the incision and the highest point of the midline 

2 It IS seldom necessarv or desirable to sever 
the ribbon muscles but in the hands of a less 
experienced operator such a division roaj for a 
time be the safer course until greater profictency is 
gained In such case the division should be made 
high up and as near the larj-nx as possible m 
order to reduce the possible damage to the nerve 
supplj of the upper portion of the muscle After 
experience has been gained sufficient visualiza 
ticm IS obtainable if the longitudinal incision of 
the fascia is carried well up over the laryngeal 
cartilage (Fig a) Previous to the da>sof lodim 
2ation, It was difficult to raise the hyperplastic 
gland and therefore necessarv to divide the rib 
bon muscles 

Occasionally today we divide the muscles m 
very large subslemal goiters or in thow vbxh 
because the> are iodine fast, fail to undergo col 
loid involution These indications are however 
relatively rare 


3 Blunt dissection over the gland with the 
fingers facilitates delivery No attempt is made 
to go around the gland, because m doing this 
there is danger of tearing the lateral v ein and also 
of traumatizing the recurrent laryngeal cene 
(Fjg 3 ) 

A definite strip must be left on each side toward 
the back of the gland, in order to presen e intact 
the parathyroids and the recurrent laryngeal 
nerve If by chance a parathyroid is damaged 
the accidentally dissect^ gland should be im 
mediately re implanted One should avoid the 
removal of any fat like processes, since the exact 
position of the parathyroids is not alwavs pee 
dictable In the event of injury to the laryngeal 
nerve, revealed bv a change m the tvpe of breath 
mg the nerve should be repaired at once if it is 
cut. It must be sutured If a clamp is making 
pressure upon it, it must be removed 

4 Elevation of the right lobe can usually be 
accomplished to a point sufficient to apply the 
traction forceps by use of a mouse tooth tissue 
forceps After applynne this and elevating the 
lobe mth the traction forceps, the sternothyroid 
muscle which is adherent to the side of the gland, 
IS Wiped down with a piece of gauze as the lobe is 
being elevated 

5 The superior pole is next dissected free and 
a double strand of No 2 chromic catgut passed 
above the pole and lied thus the superior artery 
is Secured Before the carrier is passed around 
the pole, the latter ts elevated bv passing the 
finger underneath and raising it (Fig 4) 

Because of the close proximity of the superior 
laryngeal nerve, some surgeons feel that it is 
necessary to dissect out the superior artery and 
tie It under direct vision 

In doing a number of dissections on the cadav er 
I have found this to be unnecessary and undesir 
able for two reasons First the artery frequently 
divides some distance abov e its entrance into the 
gland and there is some danger of injuring the 
nerve because of the added trauma Second be 
cause of the poor exposure at this, point retrac 
tion of the artery frequently occurs after the 
clatnp IS applied and makes ligation not only 
difficult but also hazardous, besides encouraging 
slipping of the knot with primary or secondary 
hemorrhage 

If the finger is passed under the superior pole 
and the pole is raised the carrier is passed only 
around the vessels and there is> no danger to the 
nerve or the trachea In the examination of 10 
cadavers ligated m this manner with subsequent 
inspection the superior laryngeal nerve was not 
included in the ligation once 



Fig s Stripping right lobe across trachea Fig 6 Elevation of left lobe by traction upon right lobe 

after trachea has been dissected free 


6 After elevation of the right lobe and ligation 
of the superior artery, the superior pole is incised 
tvith a knife proximal to the ligature This in- 
cision facilitates further elevation of the gland 
and permits a more even dissection, thereby less- 
ening the chance of leaving too much glandular 
tissue at the superior pole, which would favor a 
recurrence at this site 

Straight mouse-toothed hemostats are applied 
along the side of the gland at nght angles to the 
trachea These hemostats clamp the branches of 
the inferior artery and veins as they penetrate 
the gland The trunk of the inferior artery is not 
exposed I still feel that the ligation of this trunk 
lessens or entirely destroys the blood supply to 
the parathyroid bodies and encourages tetany 

The amount of gland to leave is always a con- 
troversial question It is better to remove too 
much than too little, because the remaining por- 
tion will usually hypertrophy to a point sufficient 
to maintain normal body metabolism As a rule, 
in my opinion, not less than four-fifths of the 
gland should be remo\ed if thyrotoxicosis is to 
be relieved, but, of course, the amount varies 
with the individual case A practical way is to 


place the hemostats so that they will he on a plane 
with the anterior surface of the trachea if the 
gland IS elevated at the time the clamps are placed 

7. The right lobe is then dissected from without 
inward until the trachea is reached The surgeon 
then usually disregards the right lobe and pro- 
ceeds to dissect the left lobe, leaving the trachea 
until the last 

Instead of doing this, I continue the dissection 
of the right lobe right across the trachea and slightly 
under the left lobe When the trachea is reached, 
a little traction discloses a line of cleavage, and 
dissection of the isthmus is greatly facilitated 
wthout damage to the trachea (Fig 5) 

8 After the trachea is crossed, traction upon 
the right lobe and isthmus automatical!}^ lifts the 
left lobe from its bed and in this way eliminates 
the trauma which is sometimes required during 
the effort to raise the left lobe By this method 
it IS usually possible to elevate both lobes with 
thumb forceps only (Fig 6) 

9 After subtotal th3Toidectomy the clamped 
vessels are ligated individually vnth No 2 chromic 
gut If It IS thought necessary, some of the sutures 
may be anchored No attempt is made to close 
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Fis 7 Sutuie of t(trno(hyroid (nus«l« to prctrachral 
fascia 


o\ er the anatomical capsule of the gland Instead 
the sternoch>roid muscle is sutured on either side 
to the pretracheal fascia nith No o phin catgut 
(Fig 7) This muscle not only acts as a hemo 
static agent o\er an> seepage from the gland sur 
face but presents an> overljing adhesions to the 
gland itself as ivell 

Since we hase been doing this we have elim 
mated drainage in all but the very exceptional 
case in which a large cavity remains iflcr removal 
of the substernal goiter 

In our last senes of 2000 cases we have not 
drained th\Toidectom> wounds with ver> few 
exceptions (less than 1 per cent) and have there 
by lessened the convalescent period verv per 
ceptibly 

JO The Tibhon muscles are next sutured ver 
tically and the skm closeil with clipv, to lie re 
moved m 72 hours (Figs S g 10) 

The pnncipal accidents to be guarded against 
are hemorrhage, injuries to the paralh>roids or 
to the recurrent lar>ngeal nerve, collapse of the 
trachea and air embolism through the large veins 
of the neck If a scrupulous technique is observed 
none of these is likel> (0 occur In the event 
a collapse of the trachea tracheotom> must be 
done instantl) 



Fig 8 Above iien>otb>TOid muscle eulured to pre- 
tracMl fascia. 

rig 9 Lower left longitudinal incision of faiciaiutured. 
Iig 10 Lower nghl sba incuion closed 


POSTOPERATIV E CtRE 

The postoperative treatment of goiter caves 
has been tremendously simphfied since the intro 
duction of pre operative iodine treatment In 
most cases there is immediate improvement con 
sistmgof relief of tachvcardia muscular tremor, 
restlessness and fever 

The patient is put to bed in a comfortable posi 
iionandwatchedcIoseU for complications Lugols 
solution IS as useful after operation as it was 
before In the average case ^e patient receives 
lo minims ever> 8 hours, beginning as soon as he 
IS back in bed In all toxic cases however he is 
given 30 minims b> rectum upon his return to 
bed and this is repeated 8 hours later in rare 
cases a third large dose is giv en Fluid is admin 
istcred subcutaneouslv and ma> be taken b\ 
mouth if there is no vomiting Application of 
wannth and administration of sedatives are neces 
sary Oxjgen ma> be required and the ox>gen 
tent should be in readiness for such emergenc> 

In cases of extreme prostration transfusion maj 
be nccessar} In the event 0/ a thyroid crisis — 
now happily a rare occurrence since the intro- 
duction of Lugol ssolutionpre-opcralively — lodme 
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and quinine hydrobromide are immediately given 
with intravenous glucose, oxygen, and refrigera- 
tion If signs of tetany occur, parathyroid Colhp 
extract and calcium lactate should be in readiness 
In the average patient, however, none of these 
emergencies arise and the patient makes an un- 
eventful recovery 

AJIOUNT OF GLAND TO REMOVE 

The question of how much thyroid tissue to 
remove is far from being purely academic 

If too little IS removed, the result is a continu- 
ance or recurrence of thyrotoxicosis Many pa- 
tients will never be persuaded to undergo a 
second operation, even though it be greatly need- 
ed In such cases it is important to do a radical 
operation from the start If, through fear of 
giving rise to myxedema, too litUe gland is re- 
moved, it may be impossible ever to persuade the 
patient to return again This should impress upon 
us the realization that an ineSective operation 
means a defeat to surgery 

On the other hand, the removal of too much 
thyroid tissue invites myxedema, which may in- 
volve personality changes The general consensus 
is that too much should be removed rather than 
too little, since the probability is that the gland 
will grow again to some extent and will thereby 
replace lost tissue, and thus myxedematous changes 
will be prevented 

Lahey, who has given close attention to this 
problem, concludes that a correct decision can be 
made on the basis of the degree of involution 
that has been brought about before operation by 
Lugol’s solution In the case of patients on whom 
this iodine involution is of high degree, as judged 
by gross appearance (pale, edematous tissue), he 
would remove relatively less tissue, in order not 
to impair the reproductive ability of what is left, 
which IS now small In patients in whom involu- 
tion IS of low degree, with a brownish red and 
cellular appearance of the tissue, he would remove 
a large quantity, lest its reproduction be too easy, 
resulting in return of excessive thyroid activity 
According to Pool and Garlock, there seems 
little doubt that the occasional thyroid surgeon, 
not a speciahst, will have a high recurrence rate, 
because of inadequate removal of this gland He 
is afraid of injuring the parathyroids and the 


laryngeal nerve, and in addition he has not yet 
developed a standard procedure He may there- 
fore expect many recurrences before he has learned 
to operate efficiently and adequately in this dis- 
ease Pool and Garlock themselves report a re- 
currence rate of 9 3 per cent m a series of 171 
primary resections 

My own conviction is that it is much better to 
remove too much than too little of the thyroid 
gland, since we have very good means now of 
combating hypothyroidism by thyroid feeding, 
whereas hjrperthyroidism can thus far be over- 
come only by surgical means As already pointed 
out, the patient is with difficulty persuaded to 
return for repetition of a procedure that has al- 
ready failed to bring relief 

SUMMARY 

I. It was chiefly the arrival of the artery 
clamp that made possible the modern surgical 
treatment of goiter 

2 General surgeons should equip themselves 
more generally to perform this important opera- 
tion 

3 The surgical technique of subtotal thyroid- 
ectomy IS presented 

4 It is safer to remove too much than too 
little of the hyperplastic thyroid gland. 

BIBLIOGRAPHY 

1 Boothby, W M Disease of the thyroid gland, in- 

terpretative review of progress toward solution of 
problem Arch Int Med , 1935, 56 136-206 

2 Dieffenbach, J F Die Operation des Kropfes Die 

Operative Chirurgie, Leipzig, 1848, pp 331, 340 

3 Gross, S D A System of Surgery, Vol 2, 4th ed 

Philadelphia, 1866, p 394 

4 Halsted, Wm S The Operative Story of Goitre, In 

Johns Hopkins Hosp Rep , 1920, 19 71-258 

5 Lahey, F H How much thyroid tissue should be 

removed in toxic goiter? Ann Surg , 1932, 95 529 

6 Liston, R Lectures on the Operations of Surgery and 

on Diseases and Accidents Requinng Operations 
Philadelphia, 1846, p 318 

7 Miller, C C Safeguarded Thyroidectomy and 

Thyroid Surgery Philadelphia F A Davis Co , 
1928 

8 Pluumer, H S Results of administering iodine to 

patients having exophthalmic goiter J Am M Ass , 
1923, 80 195s 

9 Pool, E H , and Garlock, J H Surgical treatment 

of exophthalmic goiter, late end-results Surg, 
Gynec & Obst , 1934, 59 330 



A STUDY AND END-RESULT REPORT OF SEVENTY 
ARTHROPLASTIES AND RECONSTRUCTION 
OPERATIONS ON THE HIP JOINT 

HALFORD HALLOCK.MD, FACS Newlork New \ork 


1 STUD\ has been made of all the arlhro- 
/\ plasties and reconstruction operationsof 
\ the hip joint that ha\e been performed 
Jl. atthe\ew \ork. Orthopedic Dispensar> 
and Hospital from August igi6 to October, 1934 
Seventj five operations have been done on 71 
patients In 2 of the patients a second mobiliaing 
procedure was done on the same hip and m 2, 
bilateral operations were performed hut at differ 
ent times 

Five patients were followed for less than i jear 
for reasons outside of our control This leaves 70 
operations m which there has been a follow up 
examination of i jear or more The longest fol 
low up time was ta >ear8 and the average was 

3 5 expressed as case > ears, the av erage time was 

4 

Xo selection of patients for operation was made, 
provided that there were present severe enough 
symptoms to warrant major surgery and that the 
cause of the disabilit> was such as to make a mo- 
bilizing procedure proper In manv the degree of 
joint damage was staggering such as complete 
destruction of the head and neck and dislocation 
of the femoral shaft upon the ihum or tremendous 
overgrowth and deformilj of the head with de 
generation of cartilage and obliteration of the 
joint space B) operation it was hoped to give 
these distressed patients stable hips that were 
free from pain and that had adequate ranges of 
mobilitv etiology 


I ununited fracture of the femoral neck, i, resi 
dual suppurativ e arthritis, 20 a total of 70 cases 
The 3 cases of osteo-arthntis resulting from 
fracture followed a compression fracture of the 
upper portion of the femoral head a fracture of 
the acetabulum with postenor dislocation of the 
hip and a fracture of the neck with malunion 
The 2 cases of infectious arthntis followed re 
spc~tivcl) scarlet fever and phlebitis Suppura 
tion did not occur 

The gonorrheal cases included 2 wath fibrous 
and 1 with bon> ankvlosis 
The 3 cases of fibrous ank>Iosis following eper 
ations resulted from open reductions s for con 
genital dislocation of the hip and i for adolescent 
slipped epiphysis 

The 20 cases of residual suppurative arthntis 
are from the standpoint of therapy a formidable 
group Half of them presented dislocation follow 
ing destruction of the femoral head and neck, and 
3 had bonv ankvlosis One case thought to be 
pyogenic m origin was proved later by micro- 
scopical section to be tuberculous In this patient 
fusion has been obtained and an excellent result 
with complete subsidence of the disease 
ACE AND DTOATIOV OF SYIIPTOSIS 
The ages of the patients at operation varied 
from 18 months to 66 \ears The average was 29 
vears 

The duration of symptoms prior to operation 
ranged from 18 months to 26 years and averaged 


The cases were divided according to historv 
and X ray findings into the following groups 
osteo-arthntis, 18 cases, osteo arthritis following 
trauma without fracture 2 Obteo-arthritis follow 
mg fracture, 3, osteo-arthntis following non spe 
cific synovitis, i, rheumatoid arthritis, 2 infec 
tious arthntis 2, arthritis or ankylosis doc to the 
gonococcus, 3, residual adolescent sbpped epi 
nhysis 6, residual coxa plana or magna 8 fibrous 
knkylosis following operative procedures 3 p 
bihzation of old congenital dislocation of the hip 


From the New V otk Orthopedic Dispetmry 

R«d it the annuel meetmgofthe \mer,c*oA«demyri 


s Yup ro JtA rOLOO V 

The patients complained of pain limitation of 
motion iQstabilitv deformity and shortening 
Pa\n Fourteen patients had no pain before 
operation 6 of these suffered dislocations 1 was 
only slightly over 2 years of age and had almost 
a dislocation (residual suppurative arthritis), 4 
had bonv ankv losis and \ had fibrous ankv losis 
that allowed slight or no motion at all 
Four patients had pain estimated as i plus m 
seventy (scale o to 4 plus) 12 2 plus 2O 3 plus 
and 10 4 plus No pre operative note was made 
in 4 The average amount of pain was 2 plus 
106 
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Limitation of motion In order to express com- 
pletely and simply the entire range of mobility 
present m any given hip joint, the index of func- 
tion was employed that was described by Fer- 
guson and Howorth ^ To obtain this index, the 
degrees of motion present in each arc of mobility 
are multiplied by a suitable factor, the size of 
which depends upon the relative importance of 
that particular arc for function of the hip as a 
whole The products are added and the sum is 
the index of function. The factors chosen were- 
for flexion 04, for extension 01, for abduction 
04, for adduction 02, for internal rotation o 2, 
for external rotation o i The normal hip has an 
index of from 90 to no Table I is an illustration 


TABLE I —EXAMPLE 



Degree of 



Arc of motion 

motion 

Factoi 

Product 

Flexion 

US 

0 4 

S8 

Extension 

lO 

0 I 

I 

Abduction 

45 

0 4 

iS 

.Adduction 

30 

0 2 

6 

Internal rotation 

30 

0 2 

6 

External rotation 

60 

0 I 

6 

Index of function 



95 

E.XPRESSED IN 

GENERAL TERMS 





Degrees 

Hypermobile 



Over no 

Normal 



go-1 10 

Good 



60-90 

Fair 



50- 60 

Indifferent 



40- 50 

Poor 



30- 40 

Bad 



Under 30 


Excluding for reason of simplicity, the patients 
with dislocation (13, 12 before operation and i 
after), the index of function before operation 
ranged from o to 57 and averaged 21, Expressed 
in general terms, the indices of motion were dis- 
trib^uted as shown in Table II 


TABLE II 

Cases 

Normal (Index of 90-100) 

0 

Good (Index of 60-90) 

0 

Fair (Index of 30-60) 

22 

Poor (Index of 1-30) 

28 

No motion (0) 

7 


Instability Twelve patients presented disloca- 
tions before operation. Ten of these were the re- 
sult of suppurative arthritis, i was a fracture dis- 
location and I was a congenital dislocation com- 
plicated by poliomyelitis 

Deformity Some degree of deformity was the 
rule Flexion deformity was noted before opera- 

•J Am M A'is . I 9 JI. 1)7 1S67 


tion in 52 instances and lateral deformity, usually 
adduction, in 37. Severe flexion deformity (oyer 
35 ) occurred 14 times and pronounced adduction 
(over 10 degrees) 15 times 
Shortening Shortening was noted before opera- 
tion in 51 patients and the average amount was 
o 9 inch Eighteen of these were suppurative cases 
and their average shortening was i 5 inches The 
average shortening in the remainder of the pa- 
tients was o 4 inch 

In one or two instances, due to an accompany- 
ing pathological process in the opposite hip, the 
shortening was present on the side not operated 

upon. OPERATIVE PROCEDURES 

The operative procedures varied a great deal 
This variation m technique was due in part to 
the fact that the operations were performed by 
8 or 10 different surgeons, but in general the type 
of technique was determined by the conditions 
found upon exposure of the joint 

All of the operations were of a plastic nature 
and can be called arthroplasties, but, m the sense 
that an arthroplasty attempts to provide a newdy 
constructed joint with as near the normal form 
and structure as possible and with interposed 
tissue or artificial membrane, most of the proce- 
dures must be termed reconstructions The two 
terms, however, are used m this study inter- 
changeably 

When the femoral head was enlarged, over- 
grown, or deformed, it was the custom either to 
trim and shape it, thus reducing it in size and 
sometimes depth, or to remove it completely, thus 
allowing the rounded end of the neck to engage 
in the acetabulum When the femoral head had 
been destroyed, the end of the neck was reshaped 
and placed in the acetabulum and the trochanter 
was usually transplanted to a lower level on the 
shaft, or was split out laterally to increase the 
leverage of the abductor muscles and to increase 
the bearing surface of the superior aspect of the 
neck When the femoral neck had been completely 
or subtotally destroyed, a so called bifurcation 
operation was used in which the upper end of the 
femoral shaft was split longitudinally, the medial 
half reduced into the acetabulum and the outer 
or trochanteric portion green-stick fractured out- 
ward and held in position by bone fragments 
placed m the cleft 

When the acetabulum was shallow, it was made 
deeper by curetting or gouging, sometimes to 
bone Osteophytic ndges on the margins of the 
acetabulum were removed 
Usually no interposed tissue was considered 
necessary but Baer’s membrane w-as used twice. 
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Tig I C \bv)rption aod sequestration of epiphy 
seal bone followiBB ettensise partial resection of the fe 
moral head m a case of bony ankylosis foUoviiD); gonorrheal 
infection in a girl aged i6 years a Immediately after 
operation After separation from the acetabulum the head 
M as reduced in size to the diameter of the nect A double 
layer of fa^ia lata « at interposed Mouon n as begun m 
a ueelcs b Four months after operation Aseptic seques 
tration has occurred superiorly in the head and absorp 
tion mfenotly c Three years after operation The seques 
trum tvas removed 8 months after the arthroplasty Pre 
operative pain o j ye-trs after operation a plus Pre 
operative index of function o j years after operation 26 

a Single la>er of fascia lata 4 times, a double 
laver 4, and a pedicle fibrous tissue fiap once 

In I patient (with compression fracture of the 
head viith resultant osteo arthritis) the operation 
consisted onl> of a removal of loose bodies from 
the acetabulum and a covering of the head with 
a single la>er of fascia lata In i of the cases of 
residual suppurative arthritis in which the head 
and some of the neck had been destroyed a shelf 
of bone was turned down from the ihum to overlie 
the reduced and reshaped upper end of the 
femoral shaft In a case of bony ankylosis fol 
lowing suppurativ e arthritis, the end of the femur 
was chisel^ free and made to articulate beneath 

I narrow shelf or ridge left on the ihum In a 
patient who had a painful fibrous ankylosis fol 
lowing gonorrhea! infection, the proximal portion 
of the femora! head was inadvertently left in the 
acetabulum The neck was covered with fasaa 
and reduced The remnant of head became fused 
to the acetabulum, but motion was retained be 
tween the head and the neck and this has turned 
out to be one of the best results 

The femoral head was trimmed reshaped, re 
duced in size and sometimes depth m 24 instances 

II was completely or sublotally {.H or more) re 
moved in 25 The acetabulum was curetted deep 
ened “excavated or gouged in 21 patients In 



a b c 


Fig 2 V V Aseptic sequestrztion of the femoral bead 
following extensive partial resection at arthroplasty in a 
young woman aged 24 years with chronic infectious arth 
ntis of tbe bips The head was reduced to one half its size 
and the trochanter was Iran planted Motion was started 
at 5 weeks Sequestration of epiphyseal bone occurred 
but the sequestrum eventually reunited to the nock a 
SIX months after operation The line of sequestration is 
visible b Three years after operation The sequestrum 
ts present and >s of increased density c Six years after 
operation Tbe sequestrum has reunited to the neck Fre- 
operativepain jplus byearsafteroperation iplus Pre 
operative index of function 5 dyearsaftereperation 8 

2 of these the records state that bone was exposed 
after ihegougingorcurettingand in i anew acetab 
ulum marie out of solid bone The greater 
trochanter was transplanted or split out 51 times 

Postoptfalne frtatmtnt Usually plaster immo 
bilization was maintained for from 3 to 6 weeks 
after operation This was done chiefly to allow 
the transplanted trochanter to become firmly 
united before motion was begun In 9 patients 
for reasons not stated in the histones plaster 
casts were kept on for several months Seven of 
these were patients with residual suppurative 
arthritis accompanied by dislocation and in whom 
the danger of redislocation was probably great 

Tbe average lime that motion was begun after 
operation was 6 5 weeks In? motion was started 
within 2 weeks The average pre operative index 
of these ? was 10, and at follow up 24 Ail the 
gain occurred in 4 

Physiotherapy was continued for as long as 
possible after the patient had left the ward Its 
duration was of course subject to great variation 

COJfPLICATIOVS 

Fortunately there were not many complica 
tions Four deep wound infections occurred Two 
of these were in residual suppurative cases In 
one of the latter Staphvlococcus aureus was cul 
tured at the lime of operation The original in 
fection in this case had occurred 8 years prior to 
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Fig 3 jM C Sequestration and absorption of femoral head fol- 
lowing partial resection in an arthroplasty on a girl aged 8 years 
who for I year had had a stiff hip after open reduction for con- 
genital dislocation The head was reshaped and the upper part of 
the acetabulum was enlarged A double layer of fascia lata was 
interposed The trochanter was not transplanted Motion was be- 
gun in 2 weeks a, Immediately after operation b, One month 
after operation The head has separated from the neck c, Seven 
months after operation The head is absorbmg and the neck and 
shaft have subluxated d, Fifteen months after operation Further 
absorption of the head has occurred The femur has subluxated 
Pre-operative pain, o, 3 years after operation, o Pre-operative 
index of function, o, 3 years after operation, 32 


arthroplasty and all sinuses had been closed for 
S years Four patients developed sinuses Two 
of these occurred in the 2 residual suppurative 
cases with wound infections Other complica- 
tions were massive skin flap necrosis, 2 cases, 
stitch abscess, i, superficial wound infection, i, 
hematoma, i , non-fatal pulmonary embolus, i 

SUBSEQUENT OPERATIONS 


of these were still free of pain, 2 had i plus and i 
had 2 plus pain No note was made in i Fifty- 
two of the patients before operation had painful 
hips At follow-up, 14 of these were free from pain 
and 36 were still painful (no note in 2). Of the 
39 that were painful after arthroplasty, 26 were 
less painful than before the operation, 5 were 
more painful and 8 were the same (Table III) 


Eight patients subsequently had hip fusion 
operations because of failure of the arthroplasty 
In 2 patients a transplantation of the trochanter 
to increase abductor muscle leverage was done, 
in I a re-attachment of a trochanter that had 
pulled loose, in i a shelf stabilization for failure 
to achieve stability following reconstruction for 
residual suppurative arthritis with dislocation, 
and in i removal of an aseptic sequestrum from 
the femoral head In addition, a few hip stretch- 
ings or mobilizations under anesthesia W'ere per- 
formed 

RESULTS 

Mortality There were no operative deaths but 
2 patients have subsequently died i of carcinoma 
of the ovaries 5 years after arthroplast)^ and i of 
nephritis 6 years after arthroplasty 

Pant The average amount of pain before oper- 
ation was 2 plus, at follow-up examination, i plus 
Twenty-six patients had no pain after operation, 
21,1 plus, II, 2 plus, 5, 3 plus, and 3, 4 plus No 
note w'as made in 4 Fourteen of the patients 
before operation had no pain. At follow-up, 10 


TABLE III — RESU 

Average pam pre-operatively 
Average pain at follow-up 


No pain 

1 plus 

2 plus 

3 plus 

4 plus 

No note 


Hips painless before operation 
Results No pain, 10, pain, 3 
Hips painful before operation 
Results no pain, 14, pam, 3C 
Hips painful after operation 
Less painful than before oper 
more painful, 3 


0 PAIN 

2 plus 
I plus 

Before 

At 

operation 

follow-up 

cases 

cases 

14 

26 

4 

21 

12 

11 

26 

S 

10 

3 

4 

4 

— 

— 

70 

I 

» 2 

70 

14 

52 

39 

the same, S, 


Mobility. The average index of function before 
operation was 21, at follow-up examination 18, 
all patients with dislocations (13) being excluded. 

Expressed in general terms, the follow'-up in- 
dices after operation were distributed as follows: 


TIO 
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Fig 4 L C Arthroplasty for residual suppuratue 
arthnlisv,ith dislocation m child aged jX years At opera 
tion the acetabulum was deepened expo mg bone TTie 
end of the femoral neck was irunmed The tiocbaoterwas 
braced outward from the neck ^4 inch and supported m 
position by a bone transplant Motion was begun u 6 
weeks The senes of roentgenograms shows the )oiDt 
changes that occurred over a penod of j years Before 
operation the patient was free from pain dislocatioa 


was present and the index of function was go Six years 
alter operation she had no pain the index was io and 
reduction of the dislocation had been maintained a The 
pre-ope«tive condition b Two months after operation 
c Sa months after operation d Fourteen months after 
operation AbiorpDein n btgjomng at the articular surface 
of the neck e Three years after cperation f Five yean 
alter operation Absorption is more marked 


normal (indeT 9o-ioo), o, good (ind« of 60-90), 
i fair (jadev of 30-60), ij, poor (i-jo), 34, no 
motion Co) 0i no note, 1 
The index of function was improved m *9 per 
cent (16 patients) and the average gain was 33, 
It was lovrercd in 39 per cent (72 patients) the 
average loss being so, n tras changed by less than 
5 or not affected in 33 per cent (t8 patients) 
Comparison with the pre operative condition 
IS made in Table IV 


TABLE IV —RESULTS AS TO FUNCTION 
DISLOCATFD CASES EXCLUDED 
Average index before operation 
Average index at follow up 

Sxfaie 
ootnti o <0 

Normal motion (90-100) o 

Good motion {to-ga) o 

Fair motion (xo-do) xx 

Poor motion (j-yo) xS 

No motion (o) 7 

No note 


Index improved 
Index lowered 
Index unaffected 

Average gam in index 22 

Average loss in index 20 


S7 

Clin 

lb 

18 


57 

feece 

29 

19 

3* 


Thirty five patients had pre operative indices 
of from o to 30, and 22 of from 30 to 60 The aver 


age follow up index for the former group was it 
and for the Jatier 30 These figures mdieate that 
m general these patients with fair ranges of mo- 
bility before operation retained fair motion alter 
and that those with poor mobility finished with 
bttle motion 

RelaUcn of patn to tnobilil\ ojter oferation Ab- 
sence of motion by bony fusion or tight fibrous 
ankylosis occurred more often in the hips that at 
follow up examination were not painful (31 per 
cent of 26) than in those tha t w ere (3 per cent of 40) 
This indicates that absence of motion was prob 
ably a factor m the number of hips that were 
eventually free from pam after arthroplasty was 
performed 

Restdls as to pam and tnobdity tn relation to 
efio/ogicaf groups The number of patients in most 
of the groups is so small that no conclusions can 
be drawn < xcept m the di\ isions of osteo-arthntis 
and residual suppurative anhntis In the former 
group of patients alleviation of average pain oc 
curred (average before operation 3 plus after, 
I plus) but motion m general was somewhat de 
creased (average pre operative index, 2S, post 
operative 23) In the latter group average pain 
was unaffected (average before operation 
plus after yi plus) and motion was generally lost 
(average pre operative index 10 patients with 
dislocations 40 postoperative 4 patients with 
dislocations 15} 
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Fig 5 R B Residual suppurative arthritis with dislo- 
cation in a girl aged 17 years The original infection oc- 
curred at the age of i year At operation, fibrous tissue 
was removed from the acetabulum, the trochanter was 
removed and transplanted, and the intertrochanteric 
portion of the femoral shaft was placed in the acetabulum 
Motion was started at 7 weeks The end-result « as fusion 
of the joint a, Before operation b, Immediately after 
operation c, Five years after operation 


Dislocation Dislocation was cured in 8 of the 
12 patients that presented this complicating ab- 
normahty before operation. Four remained un- 
cured The average pre-operative index was 73 
and at follow-up 37. Excluding the 4 patients 
with residual dislocations the average follow-up 
index was 27 A good deal of mobility was there- 
fore sacrificed for stability. One patient (an 
osteo-arthritic) with no dislocation before opera- 
tion suffered a dislocation several years after 
Deformity Flexion deformity after operation 
was recorded in 37 instances and lateral deformity 
in 38. Severe flexion deformity (over 35°) oc- 
curred 7 times (14 times before operation) and 
pronounced adduction deformity (over 10°) 3 
times (15 times before operation) Three patients 
with less than 35 degrees of flexion deformity be- 
fore, had more than 35 degrees after operation, 
and 2 patients with slight adduction deformity 
before had excessive adduction after 

Shortening Shortening was noted at follow-up 
examination in 26 patients and the average 
amount was i 5 inches (o 9 inch before operation) 
Results in those with bony ankylosis. Of the 4 
patients who had bony ankylosis before opera- 
tion, 3 from suppurative arthritis and i from 
gonorrhea, 3 presented bony ankylosis at follow- 
up and I (the neisserian infection) mobility with 
an index of 26 The last, however, had pain 
Effect of interposed tissue As already stated 
some form of interposed tissue, usually fascia 



a b c 


Fig 6 H B Arthroplasty for residual gonorrheal arth- 
ritis in a male aged 29 years It was intended at operation 
to remove the entire femoral head but the proximal por- 
tion was inadvertently left m the acetabulum and the 
pointed end of the neck was placed against it, but sepa- 
rated from it by a double layer of fascia Motion w'as 
begun in 4 weeks The remnant of head eventually be- 
came fused to the acetabulum, but a good range of motion 
without pain was preserved between the fused portion of 
head and the neck a. The pre-operative condition b. 
One month after operation c. Two and one-half years 
after operation Pre-operative pain, i plus, 3 years after 
operation, o Pre-operative index of function, 4, 3 years 
after operation, 56 



iig 7 E F Arthroplasty in a i\onian aged 40 years for 
osteo-arthritis folloiMng an old coxa plana The head i\as 
removed and the remodeled end of the neck was placed m 
the acetabulum The trochanter w as not transplanted and 
interposed tissue w as not used Motion w as begun within 
a few days, but had to be discontinued because of the 
occurrence of several non-fatal pulmonary emboli At 
weeks, the patient was walking with crutches a, Before 
operation Isote the tremendous amount of structural 
deformity present b, Three years after operation Pre- 
operab\epain,4plus,3yearsafteroperation, i plus Pre- 
operative mdex of function, 32,33 ears after operation, 31 
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lata, was emplo>ed in ii patients whose a\erage 
pre operative index was lo Five gained in index 
by 26 32 28, S2, and s, respectiveh, 2 lost by 
14 and 36 and 4 were unaffected or changed bj less 
than 5 The average postoperative index was 18 

Effect of the of bone rtmoted from the 

femoral head It has been observed by Alb»t 
Ferguson that it is not safe to remove more than 
one third of the circumference of the femortl head 
because absorption of the remaining portion will 
often occur, which may materially and probably 
adversely affect the end result (Figs 1, 3, and 
3) Therefore, if circumstances demand that more 
than that amount be resected, it is wiser to re 
move the head completely and to reshape the end 
of the neck for articulation with the acetabulum 

THE DEV'ELOPMEKT OF A BETTEB OPERATIVE 
TECHKJQVE 

From a study of these cases certain principles 
of arthroplasty have been derived 

1 More than one thud of the circumference of 
the femoral head must not be removed if condi 
tions demand the resection of more bone, the 
femoral head should be removed completely 

a The remodeled head or neck should prefer 
ably be co\ ered with a double lay er of fascia lata 

3 The trochanter should not be transplanted 
at the time of the reconstructive procedure It is 
left intact so that motion can be begun immedi 
ately (This does not apply to patients who have 
practically no femoral neck in which the tro- 
chanter, at the time of operation, must be re 
moved or propped out m order to provide a 
femoral bearing surface to articulate with the 
acetabulum ) 

4 Motion must be started immediately or 
within 2 or 3 day s of operation and physiotherapy 
must be continued for many months after 

5 A proper selection of cases must be made, if 
good results are to be anticipated Lazy or id 
different individuals or those with a low thresh 
hold value for pain are not good subjects for 
arthroplasty Patients who have had anky 
loses for years and consequently, have markedly 
atrophied muscles which cannot possibly func 
tion after mobilization of the joints, or those who 
present gross damage or tremendous defomutv 
of structure, usually wall not obtain good results 

Since October 1934 10 patients have been 
operated upon with these principles in mind All 
have been examined a year or more after opera 
tion and the results have been most encouraging 
The trochanter has been transplanted at a second 
operation m 1 patient because there was^uffi 
cient length of neck for a stable joint One pa 


tient has sustained a dislocation following a severe 
and deep operative infection The patients have 
good ranges of motion with a substantial gam m 
the index in every instance, and m general have 
decreased pain 

It must be borne in mind, however, that pro- 
nounced pain and limp may persist after a mo- 
bilizing operation Before an arthroplasty is 
performed therefore the patient should thor 
oughly understand this fact and be willing to 
accept this possibility in order to obtain or pre 
serve mobilitv A fused hip, however m optimum 
position and in unilateral cases gives a beautiful 
end result, providing a painless, stable extremity, 
without marked limp, that can be relied upon for 
full use Consequently, in many instances, hip 
fusion may be the operation of ^oice 
StJlfSURV 

1 A study of alt the arthroplasties and recon 
struction operations on the hip joint that have 
been performed at the New York Orthopedic 
Dispensary and Hospital from August, 1916 to 
October 1934 has been made 

3 The terms ‘ arthroplasty ” and reconstruc 
tion are used interchangeably in this study to 
denote a mobilizing procedure 

3 Seventy five operations have been done on 
71 patients Five cases for reasons outside of 
our control were followed for less than i year 
This leaves 66 patients with 70 operations that 
have had a follow up examination of more than 

1 year The longest follow up time is 12 years and 
the average is 3 $ or 4 case years 

4 The average amount of pre operative pain 
was 2 plus (scale 0-4 plus) and the average 
amount at follow up was i plus 

5 The average functional index before opera 
tion was 21 and at follow up examination 18 The 
index was improved m 29 per cent with an average 
gain of 22 It was lowered in 39 per cent with an 
average loss of 20 and it was unaffected in 32 per 
cent 

6 Twelve patients presented pre operative dis 
location 'Hus was cured in 8 but at the sacrifice 
of a good deal of mobibty One patient who did 
not Irave a dislocation before operation had one 

2 or 3 years later 

7 Certain principles of arthroplasty that have 
been demed from the study of these cases are 
stated These have changed the technique of 
operation smee 1934 

8 Wth these principles in mind much better 
results have been obtained in 10 patients that 
have been so operated upon and followed for 
more than i year 



THE USE OF LIVING SUTURES OF THE EXTERNAL 
OBLIQUE APONEUROSIS IN THE REPAIR OF 
INGUINAL HERNIAS IN ADULTS 

J DEWEY BISGARD, M D , Omaha, Nebraska 


I T IS the purpose of this article to report an 
operative technique for the repair of inguinal 
hernias and to propose the routine use of 
fascial sutures in the repair of inguinal her- 
nias in adults 

Several autoplastic operations have been re- 
ported The original one was devised by McArthur 
and reported by him in igoi He employed the 
Bassini principle of repair but used pedicled 
strips of the external oblique aponeurosis as 
sutures to approximate the conjoined and Pou- 
part’s hgaments and to reapproximate the cut 
edges of the external oblique aponeurosis The 
technique here described differs from the Mc- 
Arthur operation in that it incorporates a detad 
which I believe contributes much security, par- 
ticularly in the repair of that group of hernias 
which have inadequate but not totally deficient 
support in the superpubic portion of the inguinal 
triangle These include direct and combined direct 
and indirect, or saddle bag, hernias in which the 
aponeurosis of the internal oblique inserts into the 
pubis or sufficiently low that it can be approxi- 
mated to Poupart’s ligament without much ten- 
sion and also the indirect hernias which have lost 
their obliquity because the internal rings extend 
down to the pubis 

This detail consists of utihzation of the trian- 
gular fascia, the hgamentum inguinale reflexum 
— Colles’s ligament — to obturate completely the 
small triangular defect which is left between the 
pubic spine and the lowermost approximating 
stitch m the classical operations 

Although utilization of this band of fascia in 
repair has been referred to m the literature, it is 
my impression that its existence, or at least its 
impoitance, is not adequately appreciated This 
ligament is reflected from the external oblique 
fascia over the anterior superior aspect of the 
pubic spine m intimate contact with the perios- 
teum and is continuous with Poupart’s ligament 
laterally Its free border superiorly forms a hood 
which can be lifted sufficiently to receive one 
suture to approximate it to the internal obhque 
or conjoined tendon This firmly closes the vul- 
nerable area immediately above the pubic spine 


Failure to obliterate this defect is responsible for 
many recurrences, inasmuch as the hernial sac or 
a diverticulum from a direct hernial bulge is pro- 
truded through the defect and provides an effec- 
tive dilating wedge which enlarges the defect and 
breaks down an otherwise efficient support 

TECHNIQUE 

The usual obhque hernial incision is made over 
the inguinal canal and is extended inferiorly 
sufficiently to expose the anterior surface of the 
pubic spine and superiorly to expose the musculo- 
aponeurotic juncture of the external obhque 
muscle Beginning with the external ring the 
external obhque aponeurosis is incised over the 
canal The edges of the fascia are held apart by 
retractors to preserve this tissue undamaged for 
use subsequently as sutures As the cord is lifted 
from the canal, the cremasteric fibers and trans- 
versalis fascia are dissected from it The sac m all 
indirect hernias and the diverticulum in direct 
hernias (when present) are opened, dissected free 
down to the neck, and excised The neck of the 
sac is ligated as high as possible This, I believe, 
IS a very important step because failure to do so 
leaves a cone which acts as a dilating ivedge 
responsible for some recurrences The transver- 
sahs fascia, the lateral' border of the internal 
obhque muscle, and its aponeurosis, and the 
shelving fold of the external obhque fascia are 
widely exposed and wiped free of fat It now 
becomes necessary thoroughly to expose the su- 
perior and anterior surfaces of the pubic spine 
and the transversalis fascia, and to clean both 
surfaces of the exposed portion of the external 
obhque fascia of fat 

As illustrated in Figure i, a stnp approximately 
I 5 centimeters wide is cut from the superior 
mesial flap of the aponeurosis of the external 
obhque, severing it at the musculo-aponeurotic 
juncture above but leaving it attached below It 
is important to free it down to the inferior border 
of the pubic spine Usually it is possible to obtain 
a strip of i8 centimeters or longer The free end is 
fastened to a fascial needle I use an atraumatic 
needle of my owm design, described elsewhere 

1 13 




I ig 1 Illustrated are certain essential technical details. 
The anterior and inferior surfaces of the pubic spine are 
exposed in order to develop the trungular fascia and to 
pcmut freeiog of the atrip of external obU<]ue aponeurosis 
to a level below the triangular fasoa The line of incisioo 
IS indicated by the broken line The free end of the suture 
has been fastened to the author's needle which is described 
m an article now m press (*} The stump of the hernial 
sac and the tissues m the door of the canal were blacked 
out in the drawing to emphasiae the borders of the m 
guinat triangle 


Fig i The fascial suture first seals the auperpubic area 
by passing over the pubic spine and then throu h the 
iruDgular fascia and unites it to the internal Clique 
aponeurosis The suture is then continued upuard approxi 
mating the internal oblique and the transversali fascia to 
Toupart s bnment Each stitch includes the tnnsiersalis 
fascia As shown in the insert interrupted silk sutures are 
placed m the gaps hetvieen Che fascial loops and are used 
to unite the adjacent edges of the loops Completed ibis 
forms a continuous band of fascia from the pubic spice to 
the internal nog 


and shown in Figures i and i Since this needle 
does not require doubling of the fascia in thread 
mg, It obviates the difficulty and the tearing and 
trauma from dragging a bulky mass of mscia 
through tissues The eild of the fascia! stnp i» 
inserted between the flanges m the head of the 
needle where it ii secured with a suture of fine silk 
passed through drill holes The needle threaded 
with fascia is first passed through the triangular 
ligament from below and anteriorly, and then into 
the internal oblique (conjoined) tendon lying 
immediatel> posterior and mesial to the tnangu 
lar ligament It is next passed through Poupart s 
ligament at its juncture with the triangular bga 
ment and then Continued as a continuous suture 
approximatmg Poupart s ligament to the Irans 
versahs fascia and to the internal oblique muscle 
and Its tendon 

By inclusion of the transversalis fascia m each 
stitch the floor of the inguinal triangle is narrowed 
and strengthened and the mtemal ring with the 
cord is displaced upward more effectively The 
end of the fascial stnp is then anchored to the 


surface of the internal oblique fascia with two 
encircling and transfixed sutures of silk Between 
the fascial loops arc placed interrupted sutures of 
silk to relieve tension and to insure intimate 
approximation of the layers The fascial loops are 
then unfolded and the adjacent edges brought 
together with interrupted silk sutures to close 
the gaps and form a solid band of fasoa Silk is 
used in preference to catgut because it incites 
less tissue reaction and probably gives sbtch 
service for a longer period of time 
With one or two sutures of silk or chrome cat 
gut Poupart s ligament and the internal obhque 
muscle are approximated above the cord These 
sutures are so placed that the new formed nng 
fits snugly around the cord 
TTie edges of the external obhque fascia are 
then approximated under the cord with inter 
rupted silk sutures This is usually possible des 
pile the loss of the strip used for a suture If 
however this cannot be done without tension a 
second narrower strip is cut from one of the flaps 
and used as a pedicled suture to lace the edges of 
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the flaps, or the superior one is brought down as 
far as possible and sutured to ^e internal 
obhque fascia Above the cord the edges can 
always be approximated The superficial fascia 
IS reunited over the cord and the skin is closed 
with interrupted sutures 

This technique is applicable in all but a few 
cases Occasionally, the aponeurosis of the ex- 
ternal oblique is inadequate or unsuitable for 
use as sutures This difficulty may be encountered 
in recurrent hernias Under such circumstances 
strips of fascia lata can be substituted. Again, 
there are those direct hernias in which the internal 
obhque aponeurosis is either wantmg or inserts 
into the rectus sheath at some distance above the 
pubic spine In these cases the inguinal triangle 
IS very broad and there is need of more fascia for 
support than can be supphed by strips of the 
external oblique aponeurosis Since hernias of 
this type are often asymptomatic, are unlikely to 
strangulate, usually occur in older, less active 
individuals, and recur in such a high percentage 
of instances following operative repair, Andrews 
has questioned the advisability of treating them 
surgically Certainly, if repair is undertaken, 
such autoplastic operations as those of Gallie, 
Halsted, Bloodgood, Andrews, and Wangensteen 
are indicated Recently, I have used an operation 
which will be descnbed in a subsequent pubhca- 
tion 

In children, recurrences after the classical opera- 
tions are rare and autoplastic operations of any 
t3q)e are unnecessary This has been emphasized 
by Hoguet in his statement that in 827 consecu- 
tive and personally executed operations for in- 
guinal hernias in children not a single recurrence 
had developed up to the time of his report 

The use of strips of the external oblique 
aponeurosis for fascial sutures has certain ad- 
vantages The entire operation can be carried 
out within a single wound not significantly 
larger than that necessary for any other type of 
repair Consequently, the chances of a break in 
asepsis with infection is minimized At the distal 
end the normal attachment of the fascial strip is 
preserved, thereby a secure anchorage and some 
blood supply is maintained For this reason 
there is less chance of the suture slipping and 
some questionable vascular aid to survival of the 
fascia Finally, the fashioning and placing of the 
suture requires very little time and inflicts little 
or no additional trauma to the patient 
The operation strongly fortifies the entire 
inguinal triangle This is an important detail in 
all hernias including even the simple mdirect 
types which, when they recur, recur not infre- 


quently in the form of direct hernias Thus, 
indirect hernias should be considered potential 
direct hernias and the repair planned accordingly 

THE RATIONALE OF THE ROUTINE USE OF LIVING 
SUTHRES OF FASCIA 

In published and unpublished reports deahng 
with the operative repair of hernias two facts 
stand out: (i) most analyses of large series of 
cases, which have had adequate tests of time, re- 
veal recurrences in excess of 10 per cent in direct 
hernias and 7 per cent m indirect hernias, and (2) 
from impressions and from such follow-up ob- 
servations as are available there has evolved the 
opinion among several surgeons that hving 
sutures of fascia contribute much to the security 
of repair and should be used for recurrent and 
other hernias uncertain or impossible to retain 
by other means If fascial sutures give added 
security and are indicated for repair of these 
more iflfficult types of hernias, it logically follows 
that the more routinely used for the repair of 
simpler hernias the fewer will be the recur- 
rences Concurring in this opinion, as expressed 
by Gallie, I have used routinely the autoplastic 
operation here described for all inguinal hernias 
in adults with the exception of the grossly defi- 
cient type of direct herma discussed previously. 
Inasmuch as the use of sutures of external obhque 
fascia does not appreciably increase the duration 
or trauma of operation or the likehhood of mfec- 
tion, there appears to be no particular contrain- 
dication to their use routinely But why should an 
operation of this type be used routinely for simple 
indirect hernias? 

Unquestionably, many indirect hermas are 
cured when the sac is disposed of and the usual 
subsequent repair is superfluous Again, most of 
them and some of the direct hernias are retained 
adequately by the support of the Ferguson or 
Bassini types of repair However, the mere fact 
that statistics show that recurrences do develop 
in an astonishmgly large number of indirect as 
well as direct hernias and occur in the hands of 
the most competent surgeons and in the presence 
of circumstances which are considered favorable 
to cure, indicates the need of technical improve- 
ment in the operations themselves or their appli- 
cations As stated previously, indirect hernias 
recur not infrequently as direct hernias so that 
an adequate repair should preclude this possi- 
bility as well as cure the primarj' indirect hernias 

Some recurrence records from representative 
American and European clinics are presented in 
Table I with the names of the surgeons who made 
the report 
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Fig 1 lllustn(ed ar« certain esseniial tecbcical deUiU 
The anterior and inferior surfaces of the pubic spine ate 
eicposed in order to develop the tnangufar fascia and to 
pemit /reeing of the $tnp of etcerrul oblique aponeurosis 
to a level below the triangular fascia The line of incision 
IS indicated the broken line The free end of the suture 
has been fastened to the author s needle which is described 
in an article flow m press <e} The stump of the hernial 
sac and the (issues in the door of the canal were blacked 
out m the drawing to etnpha^e the borders of the in 
gtiinal triangle 

and shown tn figures i and 3 Since this needle 
does not require doubling of the fascia in thread 
ing, it obviates the difiicuUy and the tearing and 
trauma from dragging a bulky mass of fascia 
through tissues The end of the fasaal strip is 
inserted between the flanges in the head of the 
needle where it is secured with a suture of fine silk 
pissed through drill holes The needle threaded 
With fascia IS first passed through the triangular 
ligament from below and anteriorly, and then into 
the internal obhque (conjoined) tendon l>mg 
jJMjnediatel.v posterior and mesial to the tnangu 
lar ligament It is next passed through Foupart s 
ligament at its juncture with the triangular liga 
ment and then continued as a continuous suture 
approximating Poupart s ligament to the trans 
versahs fascia and to the mlemal oblique muscle 
and Its tendon 

By inclusion of the transversalis fasaa in each 
stitch the floor of the inguinal triangle is narrowed 
and strengthened and the internal ring xnth i*e 
cord IS displaced upward more eSccUvelj The 
end of the fascial stnp is then anchored to the 



Tig t The (aiciat suture first seals (he luperpubic area 
by passing ever the pubic spine and then tbrouji the 
(nangufar fascia and unites it to the internal Clique 
aponeurosis Jhe suture is then continuid upward approxi 
matinf, the internal oblique and the transversalis fa«cia to 
Poupart a ligament Each stitch includes the transiersalis 
fascia As shown in the insert interrupted silk sutures are 
placed in the gaps between the fascial loops and ate used 
to unite the adjacent edges of the loops Completed this 
forms a continuous band of fascia from the pubic spine to 
(he internal ring 

surface of the infernal oblique fascia with two 
encircling and transfixed sutures of silk Between 
the fascial loops are placed interrupted sutures of 
silk to relieve tension and to insure intimate 
approTunatJon of the laj ers The fascial loops are 
then unfolded and the adjacent edges brought 
together with interrupted silk sutures to close 
the gaps and form a solid band of fasaa Silk i» 
used in preference to catgut because it mates 
less tissue reaction and probably gives stitch 
service for a longer period of time 

With one or two sutures of silk or chronir cat 
gut, Poupart s ligament and the internal oblique 
muscle are approximated above the cord These 
sutures are so placed that the new formed ring 
fits snugly around the cord 
The e^e of the externa! obhgue fascia are 
then approximated under the cord with inter 
lupted Silk sutures This is usually possible des 
pite the loss of the strip used for a suture If 
however this cannot be done without tension a 
second narrower strip is cut from one of the flaps 
and used as a pedicled suture to lace the edges of 
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TABIE I 



The«e statisijcs present a low percenuite o{ 
fpcurrence when fasnal sutures were used How 
ever, included m the table are too few reports of 
the results from the use of fasaal sutures to give 
A proper comparative cvaluatio't of the method 
However, with the exception of the Burdick 
Gillespie, and Higinbotham s>enes the recurrence 
rates in general are definitely lower than are lho«* 
Tesulting front other methods of repair This 
difference is weU shown b> the direct comparison 
in I vie s scries and it becomes more sigiubcant m 
lieu of the statement made b> all tlvee authors 
including BurdicV and assOC ite^ that the cases in 
which fascial suture were used were pnncipaff> 
the more difScult ones 

hascia has certain qualities which make it a 
superior suture mate'ial These ha\ e been pointed 
out bv Gillie He has shown that fascia moles 
no inflammatory reaction, survives for years if 
not indefinitely unites with tbe tissues in which 
It la imbedded, has great tcnsiieslreiigih and does 
not s’rptch under pressure as does scar tissue 
This IS an important difference because ti-e sup 
port from the classical type of repair is as suong 
as thr «c3r which unites the aponeuroses so that 
the tendenev of scar tissue to tretch and give 
wav under pressure is probably a re^HWisible 
factor m recunxnces It has been my experience, 
however, to find Poupatls and the conjoined 
tendons widely separated and presenting sue 
pnsingly little scar or evidence of a previous 
fusion 


SUUMtkY 

t An aatophstic terhnique for the repair of 
inguinal hernias is reported This tcchitique » 
original only in so far as le combines certa a 
cslabhxhed principles It has the advantage of 
the secuntv obtained from the u«t of Uvtng 
suturev of fascia without increasing perceptibly 
the duration and trauma of operation It utJue* 
the triangular ligament to solidify the repair by 
closirg the vulnerable area immediately above 
the pubic spmc 

a The logic for adopting the routine use of 
autoplastic repair of inguinal hernias in adults is 
statM 

[itBLiooRvrrtt 

I \'Ti»ews F andBissiu V D Direct hemiis * 
record of failures Surjj Gynpt 4 Ohvt 1934 

a GIsgvkd J D \n atraumalip needle tm J Surg 

j BtauF Quoted bv Visdrevks and B> rell 

4 BtooPcoOD J C The transplantation of tbe rectus 

muscle or its sheath for the curt of inguinal henua 
abew the eoniomcd tendon i» obliterated Ann 
SuTg 19(9 79 Si 

5 BtuctcK C G GlUisPiE D H 't and llicr^ 

aoraAU N 1 . Fascial suture operations lor 
henua \nn Surg 1937 106 ss3 

6 Bimaows 11 J A no e on direct inf,uinal hernia 

St Bartholomew s Hosp Rep lOti 64 igc 

7 CATTfcli. R B and \sDeRsO\ C End results m the 

«perati>e treatment of inguma! hernia Nf* 
tjigfand J Vied tpji 20a 430 

8 DRW£r.T:i[ O Die Op ration der l^i tenheroie 

Deutsche Zlschr f Chir 1910 ijo 
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Fig I Two sources of power, two methods of measuring the negative pressure, 
and one of regulating the vacuum are portrayed These can be hooked up in several 
combinations Water pump, a, is connected to water manometer, and this to bottle 
The suction is regulated by valve, F, detail of which is seen in upper middle part 
of illustration Electric pump can be substituted for w’ater pump wiUi the control 
valve an integral part of it Instead of the water manometer, the mercury one T 
can be connected between the pump (either water or electric) and connecting bottle i 


The method is simple, needs only a minunum 
of attention, takes up very little space, and is 
highly efficient As an illustration of the depend- 
ability of the electric pump on a suprapubic 
bladder drainage case, it was run for 9 weeks, 

'Since this illustration Vi as made the American Cystoscope Makers 
have produced a pump in which the regulating valve and an adjustable 
mcrcurj manometer arc incorporated as integral parts 


practically continuously, with no other attention 
than oiling the motor every other day The run 
was terminated when the patient left the hos- 
pital, and there was no indication that it could 
not have been continued for an indefinite period 
In intestinal suction drainage cases it has been 
ran for 3 to 5 days and stopped only because 
there was no further need for it 
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T HL Wangensteen method of suction 
drainage has proved itself of greataalue 
in intestinal obstruction of the non 
strangulated Ijiie The method, here 
described is I believe a simplification of the ong 
inal being the same m all particulars except the 
production of suction 

Suction can he obtained b> either a txaler 
aspirator or b> an electncall> driven pump My 
experience has been mih the motor driven pump 
designed bv Dr Stedman for suprapubic bladder 
drainage I he motor (edd> current) operates on 
no volts and 6 q cjcles It is small, almost 
noiseless can be run indefinitel> with no other 
attention than being oiled every s da>s, does not 
overheat, and is not harmed by being stalled 
It IS eCEcient up to 15 inches mercur> negative 
pre-sure In connection with the pump, the mat 
ers have designed for me a valve to regulate the 
vacuum A manometer of the water or mercurv 
type IS used to determine the vacuum 
The details of the vaU e are shown in the upper 
middle part bf the illustration At the mid 
portion of a lube is an annular perforated Qange, 
x\ on which seats a movable disc valve, t At 
tached to cither side of this valve ate springs the 
stronger, »n being on the pump side, and the 
weaker «»' on the intake side At 0 there is a 
perforated plug threaded into the tube Screwing 
this plug inwaril compresses the spring m' thus 
lessening the forces exerted b) the stronger spring, 
m Decreasing the tension upon it hasthcreverse 
effect It can be so adjusted that the disc will be 
unseated by negativ e pressure greater than zero 
and less than 10 inches (mercurv) 

For the low pressures used in lh« Wangensteen 
method the ordinar> gauge is not suffiacntly 
delicate or accurate and therefore a water 
manometer was constructed along the lines de 
vised by Dr Donald Gordon It consists of a 
tube, I inch in diameter with a small opening 
ju't above the lower end and a T outlet at the 
top one branch of which is connected to the 
source of suction and the other to the shorter 
tube of a two tube stoppered collecting bottle 
The lower end of the manometer is placed in a 
glass of water and the position of the small (q>en 
mg so adjusted that the desired vacuum can be 
oMamed When suction is applied and the stem 
ach end of the tube is obstructed a vacuum is 
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produced in the bottle and m the manometer 
thus drawing the column of fluid up into the 
lube When the water level m the glass reaches 
that of the small opening air is drawn into the 
tube and thus the production of a vacuum greater 
than that measured by the height of the water 
column IS prevented \\ith the small operong 
near the bottom and the large caliber of the tube, 
the air enters m bubble^ and does not blow the 
water out of the tube as would happen with a 
small caliber tube Without a regulatory appa 
talus on the pump this action is too turbulent 

The valve, which is on the electric motor or 
on the frame work of the water instrument, is so 
adjusted that it allows air leakage into the system 
m just the amount to obtain the desired vacuum 

In practice, it is well to adjust the instrument 
so that when the desired vacuum is obtained, 
the water level in the tumbler is just above the 
small opetiing m the tube Should, by chance 
anything happen to the valve that would impair 
Its action and the vacuum be raised, air would be 
sucked through the small hole and the roano- 
meter act as a safety protection 

A U shaped mercury manometer can be sub- 
stituted for the water instrument b> connecting 
>t with a T lube one arm to the pump (either 
water or motor) and the other to the collecting 
bottle The only advantage it has over the water 
instrument is its compactness a disadvantage is 
that It 15 not so aciurately adjustable, as i inch 
of mercury is the equivalent of 13 6 inches of 

water 

Gastric and duodenal suction drainage is 
best carried on at a negative pressure of 24 to 30 
inches of water at the intestinal end of the tube 
The pump vacuum should be so adjusted that it, 
combined with the neg itiv e pressure produced by 
the column of fluid between the stomach and 
bottle, equals the desired operating value For 
example if one is to work with a suction of 24 
inches and the bottle end of the tube is 12 inches 
lower tluin the intestinal end the apparatus 
should be so adjusted that the manometer will 
read 12 inches 

When the water aspirator is used the faucet is 
so adjust^ that the desired vacuum is obtained 
wiA the least water flow The valve at /and the 
maiiMneier will keep the instrument at the proper 

level 
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can also be prevented by proper pre-operative 
care, namely absolute abstinence from water 
or food by mouth Parenteral administration 
of fluids must be insisted upon In practically 
every case, even if gangrene is present, the 
acute symptoms wiU abate in 24 or 48 hours 
under this regimen. 

A much better and more logical operation 
in reference to anatomical lines can be per- 
formed if the symptoms are allowed to sub- 
side. An incomplete operation or one per- 
formed in two stages should be avoided be- 
cause those who have had the stage operations 
have a more serious convalescence than those 
who have been operated upon in one stage 
after subsidence of symptoms 

The morbidity and mortality will be greatl}' 
increased if the dictum shall prevail that all 
acute inflammations of the gall bladder should 
be operated upon at once. More accidents 
pursuant to the operation will result when they 
are performed in the acute stage and the mor- 
tality will be correspondingly higher 

Moses Behrend 

THE USE OF DRUGS 
IN SURGERY 

I N early periods of development of sur- 
gical therapy standardized procedures 
often were advocated for given diseases, 
without consideration of individual variations 
Thus many surgeons performed gastro-enter- 
ostomies on all peptic ulcers Routines were 
followed in the management of toxic goiters 
without regard for the degree of toxicity or 
the individual responses of the patients Ex- 
perience and a better knowledge of the funda- 
mentals of diseases and their treatment have 
taught that best results can be obtained only 
when each patient is studied individually and 
treated liy the method best suited to his 
problem Certain routines, hovever, are still 


followed without taking into account the 
variations in response, and often without an 
adequate knowledge of their physiological and 
pathological effects This is particularly true 
of the use of drugs in surgery Many surgeons 
have standard pre-operative and postopera- 
tive orders for all operations, regardless of the 
nature of the procedure or individual charac- 
teristics of the patient 

Disturbances of intestinal motility such as 
postoperative nausea, vomiting, distention, 
gas pains, and ileus constitute a high incidence 
of surgical morbidity Patients frequently 
manifest a greater fear of these complications 
than of the operation To combat them a 
variety of drugs is advocated both for prophy- 
lactic and therapeutic use Claims of high 
efficiency are made for a number of agents if 
administered repeatedly before and after oper- 
ation Such preparations are often used with- 
out a thorough understanding of their action. 
The difficulty of securing human preparations 
suitable for accurate study is largely respon- 
sible for this confusion 
Many surgeons still hold the opinion that 
morphine “splints the bowel” although physi- 
ologists for years have shovm that this drug 
increases small bowel peristalsis Recent 
studies have confirmed this action of the 
opiates, but have shown that they inhibit 
motihtj’’ of the right colon, thus explaining 
their constipating action 
Other drugs, such as eserinc, prostigmin, 
mecholyl and acetylcholine, also have been 
shown to increase small bowel motility and 
inhibit colon contractions Derivatives of the 
pituitary' gland, pituitrin and pitressin have 
the opposite effect, diminishing small bowel 
motility but vigorously contracting the colon 
Atropine has an inhibi ing effect on the entire 
bowel and when used vith morphine vdll 
counteract the stimulating action of the latter 
drug on the small intestine 
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EDITOR APPOINTED 

T he Board of Directors of the Surg 
ical Publishing Companj of Chicago 
hav e pleasure in announcing the ap 
pointment of Dr Loyal Davis as editor of 
Surgery, Gynecology and Obstetrics, to 
fill the post made vacant b> the untimely 
death of Dr Allen B Kanavel Dr Davis, 
who IS professor of surgerj and chairman of 
that department at Northwestern University 
Medical School, was appointed assistant editor 
of this journal m 1927 and associate editor m 
1933 Under his able supervision the directors 
eigiect that the journal s high standard of 
excellence achieved m past jears will be 
rnaintained 

acute inflammation of the 
GALL BL-\DDER A PLEA FOR 
CONSERVATIVE OPERATION 

D oubts that have Iatel> ansen as to 
whether “immediate,” earlj ’ or 
“delayed” operations give the best 
results in the treatment of acute inflammatory 


conditions of the gall bladder seem to have 
created a controversj not unlike the discus 
Sion that arose years ago concerning the supe 
nont> 0/ cholec>stectoniy over cholecystos 
tomy Some misunderstanding has ansen as 
a result of the manner in which the designs 
lion of the time of operation has been made 
“Emcrj^ency” should signify an immediate 
operation performed within an hour or two 
after the admission of the patient The terms 
“early “ and “delayed” are rather indefinite, 
they may mean any time after the patient has 
been admitted to the hospital The term “op 
portune time,” however, seems to me to be 
the best designation for the proper time to 
operate on acute cholecystitis or acute em 
pyema of the gall bladder The opportune 
time may mean that the operation ma> be 
performed immediately upon the admission 
of the patient or any time thereafter, as the 
exigency of the case may present itself to the 
surgeon 

The proponents of the cmi rgency operation 
fear perforation Perforation of the gall blad 
der as a matter of fact is a rare occurrence In 
a penod extending over 25 years I have had 
the expenence of operating upon one acute 
perforation of the gall bladder Pathological 
anastomoses of the gall bladder with other 
viscera must be considered perforations but 
these are not to be confused with the acute 
types Perforations of the gall bladder can be 
prevented if the physician who sees the pa 
tient in the first attack, of colic would promptly 
seek the adviee of a surgeon During an at 
tack of acute empy ema the patient should be 
hospitalized immediately and placed under 
the care of the surgeon Perforations accom 
panying acute empyema of the gall bladder 




122 


««URGl.tlY GYNFCOLOGl AND OBS^TRICS 


I'his understanding frf the action of drugs 
en tbJcs us to use them mote iotelh^^entlj on 
our surgical patients Morphine or other 
opiates are used to allaj pain almost nni 
\ersallj before and during the first 34 to 48 
hours after „utgery As they increase small 
bowel penstaUis but inhibit colon contrac 
tions, the patient will have bowel contents 
accumulating in the right colon, where it will 
remain and liberate gas with resultant disten 
tion and gas pains It seems logical there 
foK, that these sjmptoms can be asoided or 
relieved by evacuating the colon with enemas, 
augmented if necessarj b> a pitiulaty ex 
tract Gas rarely accumulates and distends 
the small bowel except in cases in which in 
testmal obstruction or ileus exists Most gas 
pains ate due to pressure within the colon 
Nausea and vomiting following Urge doses 
of opiates mai be due to a niarked small 
bowel stimulation with reverse peristalsis re 
suiting When such symptoms occur these 
drugs should be discontinued or combined 


with such agents as atropine or hvosane to 
counteract intestinal strniulation Tollowing 
surgery on the stomach and small bowel if 
we suspect atony from trauma and mampu 
lation, we may encourage peristalsis by the 
use of Opiates, prostigmine, or other stmiulat 
mg drugs 

Ihcse likewise might be of value m ileus 
We must, however, lemembcr their inhibit 
iDg action on the colon Most po toperative 
abdominai distention is due to gas in the 
colon Here pituitnn or pitressin combined 
with enemas serv e very w ell to relieve the dis 
tress by emptjnng the large bowel It is in 
advisable to use them repeatedly every few 
houta except, when speoafly indicated, he 
cause of the paralytic effect 00 th** small 
bowel 

With an understanding of the action of the 
various drugs employed we can use them 
more judiciously , and should be able to offer 
our patients a more comfortable corn ales 
cence Ciuries B Puestow 







MEMOIRS 


SIR DAVID WILKIE 

'^■"1 I HE recent sad death of Sir David Wilkie at the height of his fame and 
career has been a great loss not only to British surgery but to the 
fl whole civilized world for, since medicine differs from most other profes- 
sions in being international in its scope, he belonged not to Great Britain alone 
Wherever there is modern surgery, there will he be mourned 

Born m Kirriemuir, Angus, in 1882, Sir David was educated at the Edinburgh 
Academy and the Edinburgh University In 1904 he graduated M.B , Ch B , 
and took his higher university degrees of M.D , in 1908 and Ch M , in 1909 
He took the fellowship of the Royal College of Surgeons of Edinburgh in 1907 
and that of the Royal College of Surgeons of England in 1918. 

After graduation he filled resident posts in Edinburgh, and then studied 
abroad m Bonn, Berne, and Vienna In 1914 he was appointed surgeon to the 
Leith General Hospital, and assistant surgeon to the Royal Infirmary, Edin- 
burgh During the War he served as surgeon-commander to the Royal Naval 
Volunteer Reserve In 1924 he was appointed to the University chair of surgery 
In this period his publications, which were mainly devoted to abdominal 
surgery, and his powers as a teacher and lecturer were firmly establishing his 
reputation, not only in his native town of Edinburgh, but throughout the surgical 
vorld In 1929 he was selected by the American College of Surgeons to give the 
Murphy Oration in Surgery, having been awarded the much prized honorarj' 
tellowship of that College in 1926. In the same year he was appointed corre- 
sponding member of the French Academy of Surgery and given the fellowship of 
the Royal Society of Edinburgh In 1936 he was rewarded with a knighthood 
and in the same year was made president of the Association of Surgeons of Great 
Britain and Ireland 

So bare a statement of his record and progress gives, however, no real descrip- 
tion of the man All rvho knerv him admired and respected him It is, alas, only 
too often that those ivho have attained success and fame in their profession are 
subjected to scathing and spiteful criticism but, although some must have envied 
him hi*, many gifts. I have never heard, in the many years I have known Wilkie, 
an\ unfair censure of his work, or any word other than praise of his character 
and ability 

His skill and popularity as a teacher are naturally best known to his otvn 
students in Edinburgh, but it is characteristic of him that he had the wider 
outlook, and since his appointment as professor of surgert^ continued untiringly 
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to create a department of surgical research, a department which grew in size and 
reputation until it was known throughout the world and until no surgeon visiting 
Britain felt that his trip was complete until he had visited Sir David Wilkie 
He made Edinburgh a surgical mecca to surgeons in America, England, and the 
British colonies, while manj from other countries have benefited from hia skill as 
a teacher, and what is of much greater value, from his personal magnetism, 
encouragement and guidance 

In his surgical work his most striking characteristic was the clearness and 
luciditj of his thought I have attended verj manj surgical meetings with 
VViIkie and have heard him speak He usually made his remarks late in the 
meeting, and one was always struck with his ability to pick out the really salient 
points, to direct attention to the matters of doubt, and to sum up the situation in 
a few masterly words Whatever he said and upon whatever subject he 
addressed the meeting one fell that when he had finished the last word had 
been said and always his remarks were followed bv a round of applause which 
came spontaneously from surgeons from all parts of the world It was real and 
well earned admiration and not the loyalty of local admirers Whenever he 
spoke it was manifest that we had the pnvilege of listening to a real leader of 
the profession So greatly was his surgical ability recognized that more and 
more demands were made upon his time, but his services were always willingly 
and ungrudgingly given 

He served on the Army Medical Advisory Board, on the Scientific Advisory 
Committee of the British Empire Cancer Campaign, on the Scottish Board of 
Health, and on the Medical Research Council He was also chairman of the Com 
mittec of the Ministry of Mines 

Apart from his powers of leaching and of debate he gained fame as a surgeon 
by his many contributions to surgical literature, each oni. of which was a master 
piece of lucidity and contained some new point m the advancement of tus craft 
The value of his original work was recognized m rprS when he was awarded the 
Liston Victoria Jubilee Prize of the Royal Collie of Surgeons of Edinburgh 

These outstanding abilities of surgery, however, illustrate only one side of 
his character His wide activities in the soaal structure of his native town, m 
which he w as so ably encouraged and assisted by Lady Wilkie, made him belov ed 
by all m Edinburgh For many years he was chairman of the I/nnersity 
Settlement which supervised housing schemes and courses of instruction in 
general educational subjects and in vocational training In 1933 he purcha«ed 
an old cinema reconstructed it and presented it anonymously to the Settlement 
as an educational and vocational institute for working class people There must 
be many in Edinburgh who feel that they owe him what progress they have 
made in life His addresses on manv general subjects were much appreciated by 
large audiences 
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It was always a matter of astonishment to his friends that one who had 
suffered in health should be able to accomplish so much in so many branches of 
life, and nevet show an)’’ signs of weariness Any one of the above gifts would 
have brought a man respect, honor, and admiration, but to those who knew him 
there was an even greater characteristic, and that was his personal courage. A 
short time ago all were distressed to hear of his serious illness; from this he recover- 
ed and in a short time was back at full w'ork. There was never any suggestion of 
limiting his activities. He still traveled over long distances to his various meet- 
ings and was always cheerful and active When a short time ago he found he 
was suffering from a serious disease he faced it with great fortitude and up to the 
time of his operation discussed general problems impersonally and enthusiasti- 
cally. Nearly twenty-five centuries ago Euripides said “Take the chance of dying 
nobly while yet you may lest in a short time death indeed come to thee but a 
noble death no more ” Those who knew of Wilkie’s end realize that here was 
a man who set a fine e.xample of how to die nobly. A great and noble character 
has left us but there are very many in whose hearts he will live forever 

James Walton. 
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T he Editor v,ishes to correct the last para 
grdph of the review of Dr Cushmir s ifenm 
gonoi' which appeared in the I>ecmbef 
iQjS issue page 834 to read 

Wnlten in a charming -tvle the mateml and 
statistics arrang'd in an inter? ting manner by Dr 
Eisenhaidt the reader docs not need to be a neu 
rological surgeon to follow the story wnih proht to 
his surgical so-1 

T he tertbooh entitled ^fclssage atil Remedial 
fnrasfs^ can he recommended as a tertbool 
on massage and cxctci es for physical therapy tech 
ricians Under each subject the author gives a 
dige t of the pathology and symptoms ant the 
medical or surgical treatffl<*nt The physical treat 
nent bv massage rnovemenis and escrcist i«, con 
sidered iti detail The illustrations are ercelltnt 
The print is small 0 the volume contains a mass of 
iniornaiioji Tht bool should be ustfui to the gen 
eiol praclitionet too as it gives information on the 
u^e of ma sage and etercise J S Cott-tta 


T UE morphology of aneriosclcrosu wuhempha 
SI upon the vascularity of the vessel wall and 
Its relat on to the disease manifestations of the m 
lima vs presented bv Wmternvtr Thomas and L< 
( ompte m their recent boob * Bysatiou promses 
of clearing the nalKand injection of the blcMchan 
nel the vessel nails as well ai changes in the nails 
themselves become apparent \t etpres ed by the 
authors this material ispreseated with the hope that 
the pce^aUnt coocepiwn of arion wlerosis a« a de 
generative process mil be replaced by an understand 
irp of the vessel wall as similar to anv other organ of 
the body in that it may 1 e th? *eat of acute esuda 
lions heraorthage or proliferative reactions v hi h 
may undergo a whole senes of morbid alleiationv 
The ob'ervation that the most vascular areas of the 
vessel wall are those adjacent to the origin of 
branches that intramural hemorrhage occurs roost 
frequently m the e arcis and aEo that these same 
areas are the most freq-ent site of arteriosclerotic 
processes stimulated the desire to mvestigafe a pm. 
sible causal relation-hip bludies were made of the 
cmbeiologicsi deiriopment of blood sessefs in order 
to determine rhe source of the new ves eJs which 
oc* ur in disease processes The va culantv of ves 

„;".r.Tv..T?;r lu " ."iKV.’s; ss 

« rtihf c H Util n I UiuseEiwnU » '» D Spl gieJlBl 
llUti rt Mil CMtltsThtn mP 


By M C n»»l mu, M O 

lpi, MD SwtB'filfin tad 


scl in health and disease as well as the diffctencey m 
various age groups was demonsitalcd and con 
trailed iwth that m several species ol an naU The 
pathological changes in the heart valves in endo 
carditis were found to he stnhini.ly similar to the 
arienosclerotic process in the vessHa and the ques 
lion was tai ed as to a common etiologv The anas 
tomntic connections between the various vasa vaso 
rum and t^'c ability of the va a to increase n sue 
maUe possible the mamtenani e of blood flow through 
the mural channels when the lumen of the blood 
vessel IS o eluded or narrowed 
It vs obvious that an immense amount of careful 
work preceded the publication of this book U vs 
conoi-se and well eepre sed Each point brought out 
is illustrated from various angles Jfo t of the iflus 
tratmns which consi t of drawings as well as photo- 
miLfograph are m colsr and are truly remarkable 
The concept of the blood as an organ ntUy supplied 
throughout with blood vc sel» of its own opens a 
new VI ta tn the study of vascuUr disease 
Mot onlv IS the concept of vascular disease greatly 
advanced bv this splendid piece of work but the 
authors and publi hers are to be commended for the 
beautiful pte entation of the material 

M UraBiir Baaui 


J N this country MePheeters* is a pioneer in the in 
jcciion treatment of vanto * veins and his mono 
graph on ihe subject has proved a practical guide 
for tho»e who are intere ted in thi» type of therapy 
Almost a decade has clap ed since his book tirst ap 

E ted during which time a vast amount of work 
been done m fevpoQse to the stimulus offered b> 
the injection treatment The most significant de\ el 
oproenls have been the search for better sclero mg 
agents and increased emphasis upon the hydroiyr 
namic problems involved in v ancoie \ eins The luf 
ter has re ulied in insisietic** upon high saphenous 
ligation as a prelimindty to injection in selected 
types of cases MePheeters has kept abreast of these 
changes in hi» new monograph tike mo<t of t*ie 
other workers m this country he ha adopted «oiu 
tionsof salts of the fatly acids as ihep eferredscler 
OKing media A chapter on preliminary Iigafion of 
the saphenous vrm has been included In addition 
there 1 a discussion of the causes of failure following 
injectton the principal ones according to the 
author being inacrurate diagnosis inexact tech 
mque and failure to ligate when ligation is indicated 
The chapter on the treatment ot varicose ulcers has 
been reontien with amplification ot the authors 
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method of sponge compression Included in the pres- 
ent volume IS a brief, straightforward discussion of 
the injection treatment of hemorrhoids by James K 
Anderson The injection treatment of varicose veins 
IS here to stay, and McPheeters’ monograph will 
continue to serve as a practical guide to those in- 
terested in the method Leo jVI Zimjiermax 


T he volume of 300 pages by Albert Edward 
Schlanser^ is a short, concise manual on diseases 
of the ear, nose, and throat intended for use in the 
regular army and is based on many years of expe- 
rience and observation in peace time The work is 
essentially clinical and consequently detailed symp- 
tomatology, anatomy, and physiology are purposely 
omitted 

The book is composed of six chapters dealing 
chiefly with the patient’s complaints followed by a 
short dissertation on diagnosis and treatment There 
are 81 illustrations 

Obviously, It is impossible to condense into 300 
pages all the work in otolarjmgology but it will 
enable one to handle confidently and expeditiously 
each of the many complaints occurring m routine 
army practice The student and civil practitioner 
would find It of doubtful value John F Delph 


T he seventeenth volume of a series of research 
publications of the Association for Research in 
Nervous and Mental Disease- is made up of the pro- 
ceedings of the meeting of the Association held in 
New York on December 28 and 29, 1936 
Like the preceding volumes of this series, this book 
presents an imposing list of contributors, all of them 
men m the first rank of American anatomists and 
neurologists Five chapters on the anatomy of the 
pituitary gland, 22 chapters on its phj^siology, and 
15 chapters on general considerations of clinical im- 
portance, indicate the comprehensive scope of this 
work, and it embodies a complete summary of the 
significant recent advances in our understanding of 
the hypophysis and its relation to the rest of the 
organism 

The introductory chapter, by Frederick Tilney, 
on the various glandular components of the brain, 
is indeed classical in its treatment Not only does it 
present the origin and functional meaning of the 
various “roof” and “floor” glands, but the origin 


-P Otolo^, RniT\OLor\ an-d Laryvcolocv tlbcrt 

^ Schlanscr. M D Philadelphia Lea S. Febwer, 

Investigation or ihe Most Recent 
t D ' 7 Research Publications bv the Asso- 

I “nd Mental Disease Baltimore The 

v\ lUiams L \\ ilkms Co , 1938 


and nature of the individual hypophyseal compo- 
nents down through the various phyla are described 
with a clarity and simplicity difiScult in the handling 
of such a subject A short chapter by Oscar Riddle 
on “prolactin” will no doubt serve to dispel cer- 
tain existing false concepts of this hormone, and he 
has indicated the apparent potential clinical useful- 
ness of this substance Wayne J Atwell, in a dis- 
cussion of the enigmatic pars tuberalis, is unable to 
assign any physiological function to this portion of 
the hypophysis, though morphological studies indi- 
cate some presumptive evidence of function The 
chapter on pituitary basophilism by Irving Pardee, 
together with the section on pituitarj’^ cytology by 
A E Severinghaus, adds much valuable data con- 
cerning this interesting disease entity, in which there 
has been, since 1932, an ever widening field of ana- 
tomical and clinical research There is a concise but 
complete discussion of acromegaly by Tracy J 
Putnam and Leo M Davidoff 

The material in this book is well balanced, and 
almost all of it is of direct practical value It should 
do much toward the stabilization and correlation of 
the constantly increasing maze of information rela- 
tive to the endocrine system John Martin 


T he popularity of Electrotherapy and Light Ther- 
apy'^ by Kovacs is demonstrated by the demand 
for a third edition within 5 years of its original ap- 
pearance The new edition has been thoroughly 
revised and much new material has been included to 
bring down to date the knowledge concerning this 
field In general the illustrations are well selected, 
but the many illustrations of various machines could 
well be replaced by further illustrations of technique 
The book presents the physics, the apparatus, the 
physiological effects, the indications and contra- 
indications for electrotherapy The chapters on 
electrophysics, galvanic current, and electrosurgery 
have been revised There have been added new 
chapters on the relation of electrophysiology to 
electrotherapy, on short wave diathermy, and on 
artificial fever by electrical means 

The phj'sics of radiant energjq the phj^siological 
effects of the various forms of infrared, visible and 
ultraviolet radiation, and their chnical applications 
are also presented The volume is orderly in arrange- 
ment, concise, and sound It can be recommended 
to physicians as the best textbook on these subjects 

J S Coulter 


»CLi:cTROTnrRAP\ and Liciit Theeapl 
3d cd Philadelphia Lea TebiKer, 1938 


13 ' Richard Kovacs, M 1 ) 
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Books received are acknowledged in this depaitmeDt 
and such acknowledgment must be regarded as asuflicient 
return for the courtesy of the sender SeUctiona mil be 
made for review m the interests of our readers and as 
space permits 

Cancfr Its DlACNostSASoTsEVTsiENT ByMaxCut 
ler MD and Franz Buschke MD Assisted by Simeon 
T Cantril M D Philadelphia and London W B Saun 
dersCo 193$ 

Spinal kmiSTHESu By Louis H Masson \B Fore 
word bv W Uayne Babcock MD LI D 1 ACS 
Philadelphia London New \ork Montreal J B Li^^m 
cott Co , 1938 

Physical DiACVOsis By Richard C Cabot M D and 
F Dcnnette Adams MD i th ed Bahimore Wilbiw 
Wood A Co 1938 

The Sl-rcery of Oral avo Facial Diseases and Mal 
rORiiAtioNs TnEiR Diagnosis anti Theatmen’t Incllh 
ivG Plastic Surgical Rcconstrlction ByCeotgekan 
Ingen Brown DDS MD CM FACS 4tb rev ed 
Philadelphia Lea 8. Feliger 1938 

Physiology OF THE Nervols System PyJ F Fulton 
MA DPh (Oxon) SB MD London New kork 
Toronto Oxford University Press 1938 

Marihuana \iiiancAS New Drug PRonitu \Soci 
oiooic Questiok with Its Basic L’cplanation Dei-ckd 
entonUiologicandMedicalPrinciples B> RobettP 
Walton With a Foreword by E M K. Ceiling Ibiladel 

E hia London Montreal Chicago and New kork J B 
imincottCo 1936 

PRACTICAL DiRTR CONTROL METflOOb By Notman E 
ilirses I h D with the medical collaboration of Abraham 
Stone M D Introduction b> Robert L Dickinson M D 


Foreword by Havelock tills New kork klodcm Ace 
Books 1938 

Social ItvciFNL Vorsisc Techviqle A Mamal ny 
PKOLiinniE in tup Ducvosis Treatment and Ilblic 
llEtLT/f Covrsoi Ot SVPEtlUS A\D GOVORIHEA By 
Nadine B Ccitz MA R\ New kork American 
Social Hygiene kss 193S 

CuNtCAL Laboratory Methods and Diagnosis a 
Textbook on I aboratorv I rocedures with Their In 

TERPRETAttON By R B H Cradwohl M D 2d ed 

St Louis The C V Mosbv Co 1938 

Till- lUNCTlOKS OF HuiliM VOLUNTARY MlSCLES By 

Nonnan D Royle MD Ch M FRACS Sjdneyand 
London Vngus A Robertson Ltd 1938 

Co FTROL OF Conception By Robert Latou Dickinson 
MD FACS 2d ed Medical Aspects of Human Fer 
iility Series Issued by the National Committee on hlatemal 
Health Baltimore The WilUims A Wilkins Co 193S 
Classic Descriptions of Disease wttii Biocraphical 
Sketches op hip Authors By Ralph II Major M D 
2d ed Spnngfietd HI and Baltimore Aid Charles C 
Thomas 1939 

Anatomia be neovato By Prancesco Bellelli Preface 
by Prof Sen Giunio Salvi Naples C U F Musinltni 
Sezione Editoiiale 1938 

The Physiology OF ANEbTUESiA By Henry K Beecher 
\B AM MD London New kork Toronto Oxford 
University Press 1938 

PATHOLOCIbCHE PBVSIOlOriE CltlSUBCtSCHEB ErLRAN 
KLNCFN (Expeninenlelle Chinirgie) First k editions edited 
by Franz Post 4th ed Edited by F K Ressel P Merle 
F Mpyihaler Jarti — kERBAiwvo osoase tditedby 
Th Naegeli Berlin Julius Spnnger 1938 
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ASEPTIC NECROSIS OF BONE 

I Infarction of Bones in Caisson Disease Resulting in Encapsulated and 
Calcified Areas in Diaphyses and m Arthritis Deformans 

S C KAHLSTROM, M D , Bath, New York, and C C BURTON, M D , F A C S , Dayton, Ohio 
D B PHEMISTER, M D , F A C S , Chicago, Illinois 


C AISSON disease is the result of injury 
to tissues by nitrogen bubbles lib- 
erated when the body, which in 
compressed air has absorbed an ex- 
cess of nitrogen, is too rapidly removed from 
the decompression chamber This explanation 
was first offered by Paul Bert in 1871 and 
it has been substantiated by the studies 
of Heller, Mager and Schrotter, Boycott, 
Damant and Haldane, Bornstem (6, 7), and 
others 

The amount of nitrogen absorbed varies 
with the duration and height of the pressure 
and with the different types of tissues Ac- 
cording to Bornstein, nitrogen saturation for 
a given pressure is not complete for 7 to 10 
hours Boycott, Damant, and Haldane esti- 
mated that there is practically complete 
saturation for man at high pressures in 5 
hours Bohr and Henriques showed that 100 
cubic centimeters of shed blood absorbs at 
body temperature and one atmosphere pres- 

Dr KaliKlrom and Dr Burton, from the U S Veterans 
Vdminwtrrtion 

Dr I’hcmKtcr from tin. Department of Surgera of The Cni- 
\ crMt\ of t hicago 

rubh^hed with the ptrmi-Mon of the Mcdital Direetor of the 
VLlerin'. Vdmini'tration who as^nme^ no re^ponsihihta for the 
opinion^ i.\|iri.^5cd or the conclu>.ione drawn ha the author- 


sure I 2 cubic centimeters of nitrogen and at 4 
atmospheres 4 8 cubic centimeters As to the 
different types of tissues, fat has been found 
to absorb the largest amount of nitrogen 
Vernon reported that at body temperature 
and atmospheric pressure, fats (lard, olive 
oil, cod liver oil) dissolve more than five times 
as much nitrogen as an equal volume of water 
or blood plasma He attributed the special 
tendency of the fat or lipoid containing 
tissues, such as subcutaneous tissues, spinal 
cord and nerves, to suffer injury in caisson 
disease to this great solubility. Attention was 
called to the large amount of fat in the marrow 
of some bones but no mention was made of 
known lesions of the bones in caisson disease 
It has also been found (Bornstein) that the 
less active the circulation of a tissue the more 
slowly it absorbs nitrogen and in turn, the 
more slowly is the gas removed from it by the 
circulation when the increased pressure is 
reduced, consequently the greater the likeli- 
hood of gas bubble formation in it The 
nitrogen has been found to damage the tissues 
most extensively by producing embolism but 
it also damages by the pressure of gas bubbles 
cxtravascularly 

1S9 
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of the literature with a report of 4 cpes in- 
volving the hip )omt in one of which the 
lesion was bilateral Symptoms were of 
relatively short duration, ranging from 4 to 
18 months All had worked from 3 to 4 years 
m compressed air In all 4 cases the head of 
the femur roentgenologically showed scattered 
areas of reduced density, mixed usually with 
blurred areas of normal to slightly increased 
density There was a variable amount of ir- 
regularity of the shadow of the articular cortex 
and slight flattening of the weight bearing sur- 
face of the head in each case The cartilage 
space was little narrowed and the acetabulum 
little changed Slight marginal lipping of the 
head was present in 3 cases Christ concluded 
that nitrogen gas embolism had occurred in 
the vessels of the head of the femur producing 
subchondral necrosis of bone This was fol- 
lowed by spotted absorption of the necrotic 
bone with irregularity and sinking in of the 
articular surface He mentioned gas bubble 
formation in the bone but considered it un- 
likely despite the presence of fat in the 
medullary canal and the sluggish arculation 
of the bone marrow 

No case has been reported m the literature 
in which pathological examination has been 
made of the bone and Joint changes except the 
grossly examined infected bone which was 
reported by Twynam 

CASE REPORTS 

Four cases of caisson disease with extensive 
changes m the skeleton have been studied 
clinicallj'^ and roentgenologically One case 
came to autopsy and in another a biopsy was 
performed on the involved head of the femur 
Extensive lesions were revealed in diaphyses 
and in epiphyses of certain bones with changes 
in the joints, all of which appeared to be the 
result of massive aseptic necrosis of bone 
secondary to interruption of its blood supply 
by the liberated nitrogen gas 

Cask i Necrosis of epiphjses i\ith secondary de- 
forming arthritis and massive necrosis of shafts of 
long bones in caisson disease of 35 \ ears’ standing 

A 61 j ear old white male has been a member of the 
\ ctcrans’ Administration Faclbt^ , Bath, New York, 
intermittcntlv since 1030 His chief complaint is 
pain and limitation of motion in the hips and to a 
Ics^ evtent in the left shoulder and knees He has abo 



Fig I Case 1 Deforming arthritis of both hips and 
loose body, a 


had varicose veins of both legs for many years with 
swelling, pruritus, and repeated attacks of thrombo- 
phlebitis 

The complaint referable to the joints dates back 
to an attack of caisson disease in about 1901 when he 
worked on the construction of the Cleveland Water 
Works tunnel He was incapacitated for 6 or 7 days 
due to the severe pains experienced in the arms, hips, 
and legs He never completely recovered and by 
1907 he limped, favoring the left leg By 1917 he 
had adopted the use of a cane and b}' 1930 his hips 
were so troublesome that he gave up his trade, that 
of a gunsmith He has had a chronic cough most of 
the time for 5 years and during the past 2 months it 
has been severe and productive Roentgenograms of 
the chest taken at intervals since 1933 show no lung 
change until 1936, when an infiltrative process was 
revealed extending into the right upper lobe from the 
right hilum 

Past history reveals no joint disturbance what- 
soever before the occurrence of the caisson disease 
There is no history of other illnesses of consequence 

Physical examination Patient is an obese elderly 
man in fair general condition He walks with a 
marked limp favoring the left leg and with the aid of 
a cane Regional examination is essentially negative 
aside from the chest, left shoulder, spine, and lower 
extremities There is dullness and impaired breath 
sounds are present over the right upper lobe, es- 
pecially posteriorly There is a rather conspicuous 
atrophy of the muscles about the left shoulder 
Elevation of the left arm is limited to about 90 de- 
grees There is a definite scoliosis of the dorsolumbar 
region with convexity to the right. There is practi- 
cally no abduction of either hip and considerable 
limitation of both rotation and flexion of both hips 
Motion in the knees and ankles is practically normal 
There are varicosities and scars from old varicose 
vein operations in both legs The lower left leg is 
slightly swollen Reflexes are present in both upper 
and lower extremities 

Laboratory findings Laboratory examinations 
revea 1 negative blood Wassermann and Kahn tests 
blood calcium and phosphorus, normal, normal 
white count, red blood cells, 4,000,000 Urine shows 
albumin with occasional h\ aline and granular casts 

Roentgenograms were made of the entire skeleton 
The hips showed very extensive changes most 
marked on the left side (Fig i) There is marked 
flattening of the femoral heads with a narrowing of 
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Acute sjmptoms of caisson disease ^pear 
ing a few minutes, to hours after too rapjd exit 
from the chambir art reftrabJe mo^t fre 
qutntly to the spinal cord, internal ears, 
brain, subcutaneous tissues and the limbs 
The commonest complaints are severe pams 
especiallj in the abdomen (“bends’ ) and m 
the extremities, ringing in the ear^ avilh or 
without impairment of hearing hemorrhages 
m the sUn and mucous membranes, bluish 
mottled discoloration and induration of the 
shin and subcutaneous tihsues and m some 
cases, paraljsis in the extremities Severe 
cases ina> cause cerebral or pulmonarj cm 
bolic s> mploms and death may be an early 
result Prompt recompression usually ameho 
rates and sometimes completely reliexes the 
symptoms Chronic lesions sometimes result 
from caisson disease the most important 
being impairment of hearing, paralysis from 
spinal cord damage, and disturbances of the 
bones and joints 

Pams in the extremities in the early stages 
have often been referred to as m the joints, 
particularly the hips less often the knees, 
ankles, and shouldtrs In most instances 
they clear up but in some cases ssmptoms 
and Signs simitar to those of chronic deform 
mg arthritis have continued Chronic pams 
in the course of the bones have nlso been 
present in some cases 

Bornsiein and Plate and independently 
Bassoe were the hrst to describe joint lesions 
in caisson disease Rornstetn and Piatt m 
igi 1 reported 3 cases in which symptoms and 
signs were present resembling chronic arthri 
tis A shoulder was involved m one case, 
one hip in another, and both hips in the third 
case Roentgenograms of the hips revealed 
mottled changes in density in the head of the 
bone with flattening of its articular surface, 
irregularity and slight narrowing of cartilage 
space, and marginal lipping The 6ndings 
were considered those of arthritis dt/ormans 
but they thought that the lesion was due to 
nitrogen bubbles m the bone bordenn^on iht 
joint and not to nitrogen in tht joint No more 
detailed definition of the lesion was attempted 

In his report on the late manifestations of 
compressed air diseases Bassoe rlescnbcd de 
forming changes m the joints and also changes 


in the bones aw av from the joints Therewere 
2 cases of involvement of the hip, x of it and 
the other of rj years standing, in which 
roentgtnologically the head showed mottling 
and flattening and there was narrowing of 
cartilage space and hpping which led to a 
diagnosis of arthritis deformans In another 
case there was a similar change in the head of 
the humerus and lipping of the glenoid 
margins 

Twvnam iniSSS reported the case of a man 
who had severe symptoms of caisson disea'^e 
with pam and swelling nbove the right Inee 
and 2 months from the onset abscess forma 
tion which was drained Later on there was 
another painful swelling about the right tro 
chanter which was drained and sinuses per 
sisted for 2 years, at which time amputation 
was performed through the lower third of the 
fernur The entire shall of the femur was 
found to be necrotic and there was involucrum 
one third of an inch thick surrounding It This 
ap^eaR to bav c been a case of massive necrosis 
of the shaft of the femur with secondary 
infection which resulted m a picture resem 
bling closvly that of pyogenic osteomyelitis 

Chronic changes in the cancellous bone 
away from the jomta was noted roent 
genologically by Bassoe three tunes, once m 
the upper and once m the lower diaphysis of 
the tibia and once in the lower epiphysis of 
the fibula There were mottled areas of ab 
sorption and irregular lines of new bone forma 
tion No definite interpretation was made of 
these bone changes am! there were no repro 
diictions of the roentgenograms m the article 
Fortunately , the roentgenograms of the tibial 
lesions havt been preserved and with Dr 
Itassoc s permission they were compared with 
roentgenograms showing tibial lesions m some 
of the cases here reported and found to he 
quite similar 

\ number of reports have since been made 
of the joint changes in caisson disease Plate 
in 19-»8 reported a case and considead the 
change to be analogous to arthritis deformans 
Burkhardt classihtd caisson lesions of the 
joints under the ca{e{.or> of arthritis dt 
formans but considered the primary lesion 
most hkely in the ailjaeent i>one Chnst m 
1034 published a very comprehensive review 
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Fig 3 


Fig 3 Case i Central necrotic area in the shaft of the 
left femur The calcified and ossified zone of demarcation 
and the calcified necrotic island in the external condyle, v, 
are clearly show n 



Fig 4 Fig 3 


Fig 4 Case I Loose bodiesin shoulder joint and walled 
off necrotic area in upper half of humerus 

Fig 5 Case 1 Sclerosed patches m upper diaphysis of 
tibia 


protein nitrogen of the blood and died December 5, 

1937 

Autopsy At autopsy the following anatomical 
diagnoses were made bronchiogenic carcinoma of 
the right lung with extension into the superior vena 
cava, chronic nephritis, cardiac hypertrophy and 
dilatation, arteriosclerosis, most marked in aorta, 
duodenal ulcer (five small ulcers) , cholelithiasis, 
cicatrices and pigmentation of legs, scoliosis, 
ancient, infarcts, ancient, massive, in shafts of both 
femurs and left humerus and minimal in shaft of left 
tibia, arthritis, chronic, deforming, of hips and left 
shoulder secondary to necrosis of heads of femurs 
and humerus, osteocartilaginous loose bodies in left 
shoulder and right hip 

T he entire right upper lung lobe was involved in 
carcinoma originating in the bronchus It penetrated 
and largely blocked the superior vena cava near its 
termination No distinct tumor metastases were 
found The heart was modern teK hx perlrophied 
but the coronarx x'essels xxere patent and smooth 
throughout The heart xmlx-es appeared normal 
There were no signs of infarcts, old or recent, in 
heart muscle, kidnexs, spleen, or brain 

iUliliil structures There was marked right lum- 
bar scoliosis with conspicuous articular proliferation 
The trunk bones otherwise showed no outward 


changes The right sixth nb was removed and 
sectioned No abnormalities were seen The left 
scapula and humerus, both innominate bones, both 
femurs, and the left tibia were removed When the 
left shoulder x\as opened marked villous proliferation 
of the synovial membrane and thickening of the 
capsule xxere noted It contained seven osteo- 
cartilaginous loose bodies ranging from i to 2 
centimeters in diameter, some of xxhich were flat- 
tened and nodular The articular cartilage of the 
glenoid XX as somexxhat frayed but there xxas no 
marginal lipping or change in the underlying bone 
Roentgenograms showed the same changes in the 
bones as were present at the examination on 
admission 

Le/( humerus The head of the humerus xxas flat- 
tened and its articular surface rough xxith marked 
proliferation of the surrounding borders The 
articular cartilage xxas markedly thinned and in 
places entirely xx anting Section of the humerus 
(Fig 6) showed 2 cjstic areas in the head containing 
necrotic and gelatinous material The proximal half 
of the shaft presented an irregular circumscribed 
area of necrosis of the medullary portion It meas- 
ured 17 5 centimeters in length and x'aried in width 
from 20 millimeters in the proximal portion to 4 
millimeters in the distal portion It xxas surrounded 
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FiU > Cue I Central flcrmtic area in a>uft oi lc<i 
(enur nith cdcified and os iieJ /one of drmaruiion 


the cartilage paces and marginal lipping espeoaih 
on the ngnt side There are scattered aT»a^ jf re 
duced densits m the subarticular portion of the 
femoral heads and aceiabula lnter>^per cd »»tb areas 
oi trcteastd den its 

Xnteioposietvot and lateral roentgenograms of the 
loner three fourths o( thcleft lemur meal an oblong 
area of alter«l densits in the meduflar> report 
leo centimeter* abose the condsfcs and 

extending upnard for a distance of j/t lentinretm 
iFig ) It occupies aimo t the ♦"! re ntdth oi iJte 
medullars lasits below and tapers off irregukrh 
above it >* surrounded bs a narross irr^far aone 
of mctea ed den it) most marked along the mesial 
aad posterior sides The densil} oi the rntenor i 
moUfed being light'' increased in most of its ertent 
as compared nith that of >he noimalh appearing 
eancellou bone bcio« the le* on Fbe hadow of the 
cortex surrounding this area shows di^htlx longt 
ludinal treating but the shaft rs not rotreased w 
thickness , , , . 

\ roentgenogram of the right femur sho«s a 

similar area in the same region /Fig The area is 

jQ centimeters long and is 4 i cenumeters broad at 


the loner end m the anteroposterior xie« There is a 
itarrou dense zone about the penpherx m almost its 
entire extent Ju*t bej and its upper 1 mil there is a 
separate idand i centimeter in diameter «itft a 
dense zone about it* periphery There i a oense 
streak within 3 centinelers abnse the loner end m 
the anteropoMttiot view and another cro« mg the 
invnUed area transverse!' 10 centimeters abo\e the 
loner end seen in the lateral \ien The contx 'ur 
rounding the area \ longitudinallv streaked m p'acei 
atidappears 5 ghtlj irTegulannoutlineiniheantero 
posterior \ leu There 15 a dense island in the extern 4 l 
condole of lemur The e areas m the femurs are 
interpreted to represent mas es of old aseptic dead 
bone that have had a calcareou capsule laid dovna 
about them 

A roentgenog am of the letl shoulder ]omt and 
humerus shows extensive changes those in humerus 
tapering downward for a dv tanre of jo centimete s 
(fig 4) There is a slight flattening of the articular 
cortex and slight bony overgrowth at the Jower mat 
pri of the head of the humerus There u a den e 
shadow resembling an 0 teophvte or loo e bod> at 
the upper margin of the glenoid and another mesial 
to the surgical neck ot the humerus just beloir the 
gleno d margin There is a mottled increased dentil' 
in the me lal portion of the upper end of the shaft 
extending (a libe anatormcal neck and into the upper 
portion of greater tuberosity Thtre is an oral area 
1 Centimeters longrxtending downwitd m the shaft 
of the humerus with a rone of increa ed demitv 
about Its peripberv most marked at the upper and 
lower ends The tnter or oi this area is sonenhaf 
monied in appearance and there t a faint network of 
increa ed density extending down the meduUarj 
canal from this 

K roentgenogram of the left tibia Jiow» rreguiar 
lines of harpJi locrea ed dcnvitw extending sfightJ> 
obliquely across the shall m the meclullarv region ti 
ceniimeterv below the knee pint iPig 5I Thee » 
also an ubnd of shghtU increased densit' m the 
•neaal portion o< the upper end jf the halt abuut 
j 5 centimeters tn diameter though ha*j in out' ne 
There is a narrow transverse f ne partly traversint, 
the meduilarv region about 7 cerlimeter* above the 
lower end the shaft of the tib a which has the 
a{^;>eatan(e of an old growth arrest Ime Roent 
genogram’' of the loner iho anc and lumbar pire 
reveal the end stage rhange of moderate adolescent 
scoho IS without anv evidence ot !e 100s m the bone^ 
0/ the (ipe een in the •'umeru fetnuf* arid rihta 
Roentgenograms ul the chest including the v<r« 
t<l pine reiealrorhanges in therlai tJesandnjne 
in the pine and ribs except those resultant trom 
si<dw IS There is a lirge area of itiLreased density 
m the region of the right upper lobe which is sharp/y 
outlined 

The lung condition was diagnosed as bronchiogenic 
Cd ci'*orr'a Th^ patient s che t sv niptoros fluctuated 
during the next few months but the tough con 
tmued He prddualiv J r sircngib and developed 
edemx ot the depcoiient porti< n« w ith mcrea ed non 
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Fig 8 Case i Coronal section of posterior portion of 
external condyle of right femur, shovnng calcified necrotic 
area 


from the synovial lining The head was flattened 
and conical in shape although less pronounced than 
on the left side There was an osteocartilaginous 
body attached by a thin pedicle to the inferior por- 
tion of the capsule Articular cartilages were de- 
stroyed on the superior surface of head and opposing 
surface of the acetabulum and there were marginal 
osteophytes on both head and acetabulum 

Coronal sections were made of the right femur 
(Fig 7) and iliac bone extending through the 
acetabulum Section of the acetabulum showed 
sclerosis of the bone bordering on the articulation to 
a depth of i to 2 centimeters and two cavities >2 and 
centimeter in diameter in the weight-bearing 
region One was filled with fibrous tissue and one 
with fluid (Fig 12) There were also marginal 
osteophytes The bone away from the acetabulum 
was normal in appearance Section of the femur 
showed loss of articular cartilage on the weight- 
bearing portion of the head, with only a thin laj^er 
along the inferior portion The underlying cancellous 
bone was sclerotic and contained several small cavi- 
ties, some filled with fibrous tissue and some with 
fluid A yellowish dark area at the base of the upper 
part of the neck of the femur appeared to be calcified 
infarct The cortex and medullary portions of the 
shaft from there down to the middle had a normal 
appearance In the lower half of the shaft there was 
a necrotic area with a dense surrounding zone of 
demarcation of approximatelv the same size and 
location as that seen in the left femur The roentgen- 
ogram revealed a dense mottled area in the posterior 
part of the external condile of the right femur A 
section through this region (Fig S) revealed a vel- 
lowish, hard, amorphous blotchy area averaging 
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Fig 9 Case i a, left, 
Roentgenogram of slice of 
upper three-fifths of left 
humerus showing dense 
shadow s of calcified areas 
in necrotic portion of shaft 
and base of humeral head, 
also cavities and irregular 
cortical shadow m trans- 
formed humeral head b, 
above, Microscopic section 
of upper half shown in a 
Dark calcified zone of 
varying thickness sur- 
rounding central necrotic 
area and extending into 
base of head 


centimeters in diameter which also looked like a 
necrotic calcified region The epiphysis otherwise 
and the knee joint were normal in appearance 
The left tibia was normal in external appearance 
On section a mottled, grayish yellow, blotchy streak 
was found in the medullary cavity of the shaft 10 
centimeters below the upper end of the bone There 
was also an irregular area of slight sclerosis in the 
cancellous bone of the lateral portion 2 centimeters 
below the epiphv seal line 

Slices ^ to I centimeter thick were cut from the 
upper three-fifths of the left humerus, the left 
glenoid, the upper two-fifths of the left tibia, the 
entire length of the femurs and the acetabula and 
iliac bones Roentgenograms of the slices brought 
out sharply the dense zones of demarcation about 
the necrotic areas and the blotchy areas of increased 
densitv irregularly distributed within them, also the 
subarticular sclerosis and cavities in the femoral and 
humeral heads Large microscopic sections were 
prepared of the slices of bone, also sections were 
made of the v'lllous linings of the shoulder and hip 
joints and of one of the loose bodies which were 
present in the shoulder. 
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Fi| 6 C&M I Central necrotic area id upfwr half of 
diapbyiit of left humerus Deforming arthritis in humeral 
head and 7 osteocariiUginous loose bodies m stiMider |oint 


b\ a dense vsall tihich varied greatli in thickness at 
different levels being thickest at the upper and loner 
limits The center contained brownish to gTa>ish 
friable debris and there were calcareous bridges 
crossing its middle portion The cortev of the upper 
half of the shaft was apptovimateb normal in 
appearance but there was an irregular zone of 
cancellous bone of increased densitv between it and 
the wall of the central necrotic area The loner half 
of the humerus and the elbow joint were normal 
The capsule of the left hip vias somewhat thick 
ened and the svnovia showed moderate vnllous 
arthritis with l\ mphoev tic infiltration The femoral 
head was markedlv flattened devoid of articular 
cartilage and surrounded b\ marginal osteophvtes 
There was de truction of articular cartilage of the 
glenoid which was changed in shape to fit the altered 
head and there was a long osteophvte evtending 
outward from the superior margin of theacctabulum 
There was also a marginal osteophv te in the region 
of the cotvioid notch An osteocartilaginous bodv 
was attached bv a pedicle to the inferior poruon of 
the cap ule 



Fig 7 Case > Section of femurs showing remnants of 
infarcts in loner half and resolved but deformed femoral 
beads Partly calcihiKi incompletely resolved area of 
nerrosts at o 

Coronal sections were made of the left femur 
(Fig 7l and left innominate bone passing through 
tbe bip joint The acetabular portion of the in 
nominate bone showed marked sclerosis with a few 
scattered cystic areas m its me«ial portion The bone 
anav from the acetabular region was normal m 
appearance 

The shaft of the left femur was normal to evternal 
appearance The cut surface of the flattened head 
showed It to consist of irregular dense bone sur 
rounding cystic areas beneath the articular surface 
and extending into the proximal portion of the neck 
Osteophv to IS was most marked at the lovver margin 
The remaining portion of the neck and upper half of 
shaft of the femur appeared normal The distal half 
of the shaft contained an mcapsulated area of 
necrotic gravish friable debris measuring 15 centi 
metersin length and varving in width approximately 
from 4 millimeters at its upper end to 25 millimeters 
at its lower end which extended to within 2 centi 
meters of the epiphysis It was surrounded bv a 
dark hard zone v ar\ ing from ' < to ' j centimeter m 
thickness There were areas of cancellous bone and 
calcareous deposit within the necrotic debns The 
cortex surrounding the necrotic area was approxi 
matelv normal in appearance but there was seferosed 
cancellous bone about the dense cap ule The lower 
epiphysis articular urface of the femur and the 
limng of the knee were normal in appearance 

Tbe right hip The capsule of the right hip was 
al o thickened and there were mans villi springing 
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Fig 12 Case I Microscopic section of the upper portion 
of the right femur and of the acetabulum showing deform- 
ing arthritis 



Fig 13 Case i Microscopic section of lower half of 
shaft of right femur showing central necrotic area and 
calcified zone, about its periphery 


cartilage These changes gave rise secondarily to 
villous synovitis and osteocartilaginous loose bodies 
A section of one of the loose bodies show ed it to con- 
sist of a center of calcified fibrocartilage and an outer 
portion of irregularly laminated fibrocartilage and 
calcified cartilage 

Figure ti IS a roentgenogram of coronal slices of 
the right femur and acetabulum and Figure 12 a 
microscopic section of the upper portion of the femur 
and acetabulum 

The changes in the head of the femur and acetabu- 
lum were similar to those in the head of the humerus 
Microscopically, the articular surfaces on both sides 
of the joint were covered by an irregular layer of 
fibrocartilage In places it was incomplete and bare 
sclerosed bone with fibrous marrow bordered on the 
joint There were subchondral cavities filled with 
fibrous tissue or with coagulum and there was 
marked osteophy te formation at the limits of the 
articular surfaces The synoria showed a r-illous 
arthritis and there was a small island of bone im- 
bedded in capsule at the inferior portion of the joint 
At the base of the neck both mesially and laterally 


there were irregular islands of calcified fibrous mar- 
row indicative of ancient bone necrosis The head 
presented the picture of ancient aseptic necrosis with 
secondary collapse, invasion, and transformation 
similar to that w'hich has been observed following 
intracapsular fracture of the neck with necrosis of 
the head, bony' union of the fracture and subsequent 
weight bearing 

The rest of the upper diaphysis showed no change 

Microscopic examination of a section of the low er 
half of the shaft of the right femur (Fig 13) revealed 
a central area of necrosis of cancellous bone and 
marrow with a small amount of granular calcification 
similar to that seen in the upper diaphysis of the 
humerus The dead trabecula; were unaltered in 
form as can be seen in Figure 12 There was a sur- 
rounding narrow zone of demarcation of calcified 
and partly ossified connectixe tissue In places the 
connective tissue had grown for short distances into 
the necrotic zone, and in the upper limits were broad 
bands and islands of calcified tissue There was a 
surrounding zone of living trabeculated bone and 
marrow, except at the upper end where the calcified 
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calcareous islands j fibrosed calcified and partly ossified 
\iall 3 surrounding living cancellous bone and marron 

Figure 9 shows the appearance of ihe roent 
genograrn of the slice cut from the humerus and of a 
microscopic section 0/ the upper half of the «licc 
Under the microscope the central region of the 
shaft was found to consist of necrotic cancellous 
bone and marrow with blotchy areas of calcification 
About the upper and low er limits of the necrotic area 
there was a broad laver of heavil) calcified connec 
tive tissue and debus Along the sides the zone of 
demarcation was much narrower The lateral wall 
consisted of a narrow zone of calcified ii»ue la its 
upper three fourths and of uncalcified dense fibrous 
tissue in Its lower fourth I here was also an uncat 
Cified fibrous wall along the lower two thirds of the 
mesial wall Surrounding this zone were living can 
cellous bone and fatt) marrow A microscopic sec 
tionof the calcified lateral wall is shown 10 Figure io 
The internal portion consisted of small trabeculie 
with empty lacunar and of necrotic marrow The out 
lines of the dead fat cells were remarkabh well pre 
served They were generally hlled with an al 
buminous substance (edema tx laeuo) Ibere were 
in places large and small calcareous granules The 
zone of demarcation consisted of fibrous tissue 
which was extensively calcified and m places had 
been transformed into bone It incorporated some 
dead trabeculx which had not yet been 3b<wrbed and 
replaced bv new bone Outside of this was living 
cancellous bone and fatty marrow The humeral 
head was flattened and contained three cystic areas 
—two m Its lower part and one m its upper part 
They were filled partly with a coagulum and partly 
with fibrous tissue The joint surface of Ibesupenor 
and lateral portion of the head was covered with 
normal atlvculat cartilage and underlying cortex 
The rest of the head was covered with an incomplete 
thin layer of fibrocarliJage and the articular cortex 
was bate and sclerosed in places There was an 
osteophv te at the lower limit of the articular surface 
and a notch at the junction of the normal and trans 
formed articular surfaces at the top of the head 



Numerous viHi sprang from the sv no\ la At the base 
of the head in its upper portion a partly transformed 
valafied necrotic zone separated it from the greater 
tuberosilv 

The changes in the head are best explainable on 
the b^is of a massive necrosis of all except it 
^upenor and lateral portion with death of overlving 
articular cartilage The subsequent changes have 
consisted in gradual invasion absorption and re 
placement of the necrotic portion bv cancellous 
bone asd cvstic cavities and calcified tissue al its 
base The dead articular cartilage has been partlv 
replaced bv an incomplete layer of thm fibro 
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Fig 16. 


Fig 16 Case ^ Necrosis of heads of femurs in 
caisson disease of 4 years’ duration with sequestra- 
tion of superior portions from weight bearing 
Fig 17 Case 2 Left shoulder Large portion of 
head of humerus show s irregular reduction in density 
with zone of increased density about it 



L 


Fig 17 


less demarcated from the surrounding head by the 
zone of reduced density Its articular surface was 
dense, smooth, and depressed mesially where it 
extended to the fovea The bone of the head and 
neck surrounding the demarcated area was some- 
what mottled and increased in density The shadow 
of articular cortex of acetabulum w as intact and the 
cartilage space of the Joint was approx-imatelj' 
normal in width 

Roentgenograms of the shoulder showed blotchy 
reduction in densitj' with a surrounding zone of in- 
creased density in the head of each humerus, more 
marked in the left (Fig 17) 

The diagnosis was made of caisson disease pro- 
ducing large areas of aseptic necrosis in the heads of 
the femurs, which, as a result of too much weight 
beanng, had been separated from the surrounding 
living bone A biopsy was performed of the left hip 
by Dr Walker The cartilage looked pale With a 
gouge some bone was removed from the neck of the 
femur Aerobic and anaerobic cultures and guinea 
pig inoculations for tuberculosis gave negative results 
Evidently the lesion of the head was not entered 
as microscopic sections of the bone removed showed 
atrophic living bone with an increase of fat and in 
some places of fibroblasts m the marrow spaces 
The patient remained in the institution with little 
change in his condition February g, 1935, a roent- 
genogram of the hips showed slight progression of 
the disease, the separated area of the head of the 
right femur being shghtly more depressed May i, 
1035, because of continued pain in the right hip an 
operation was performed at which cartilage and 
necrotic bone were rcmo\cd. reducing the head to 
about one-fourth its normal size Microscopic sec- 
tions were made of a piece of the excised head It 
contained bony trabecula-, the lacuna- of which were 
entirely dexoid of cells The marrow spaces were 
partlx filled with white fibrous conncctne tissue 
much of which was necrotic and in places the bone 
was being eroded along its surface The microscopic 


picture xvas that of aseptic necrosis of bone with 
subsequent invasion and partial absorption by con- 
nective tissue The patient after a few months 
walked in a caliper splint but the joint continued to 
be xxeak and painful and he xxas unable to work A 
roentgenogram of the left hip taken 3 y ears after the 
first showed only slight progression of the process 

Case 3 B W , male, aged 54 years, was admitted 
to the IJniv'ersity of Chicago Clinics, January 3, 
1938, because of spastic paralysis in the lower ev- 
tremities In 1908 while working at bridge construc- 
tion he came out of a caisson of 40 pounds' pressure 
in S minutes Twenty minutes later he suffered se- 
vere pains in the abdomen, arms, and legs, and was re- 
moved to a hospital There he developed in addition pa- 
raly'sfs of the lower extremities and bladder and was 
confined for4months,Thepainsgradually disappeared 
but the limbs remained w eak and became spastic 

Since 5 months after the injury- the patient had 
walked with a cane but alway-s with great difficulty- 
Sexual impotence had been present since the injury- 
He had had no pains in the limbs until 2 y-ears ago 
since w’hich time there had been frequently a dull 
ache, especially- at night, over the lower half of the 
right tibia 

Past Inslory Patient could not recall any case of 
illness before accident in 1908, no history of venereal 
infection 

Physical examination revealed a well nourished 
male, weight 200 pounds, blood pressure, 130/90 
Regional examination aside from the low-er ex- 
tremities was essentially normal, except for the right 
pupil which was slightly larger than the left and both 
pupils reacted sluggishly to light He walked slowly 
with a spastic gait Both lower extremities were 
spastic and mov ements of the joints w ere carried out 
with difficulty-. The patellar and .•\chilles reflexes 
were exaggerated and clonus was easily incited The 
hip, knee, and ankle joints showed no palpable 
changes but motion was restricted m them due to the 
spasticity There was hypesthesia and marked dimi- 
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Fig 14 Case t \\ all of necrotic area a Necrotic bone 
and marrow vuthm b calcified fihroujiooetjdwmrcaljon 
c surroonding living cancellous bone and matron X»S 


Tvall merged with the compact cortex latetalK 
Figures 14 and 15 show the microscopic appearance 
of the lone of demarcation 
The articular cartilage and s>nowai tiomg ol the 
knee joint were normal which would indicate (hat 
the necrotic lesion did cot primarily reach (he articu 
lar surface of the joint \ microscopic section of the 
yellowish den e area in the posterior part of the ee 
ternal condyle showed it to consist in its deeper 
portions of old dead bone with cancellous spaces 
hlled with a parth calcified sparsely cellular con 
nective tissue In Us peripheral portion were living 
bon\ trabeculx and the le ion was surrounded b> 
living cancellous bone and fatt\ marrow Micro 
scopic examination of the y ellow ish dense area m the 
upper third of the shaft of the left tibia showed a 
picture similar to that m the external condvie of the 
femur These were obvioudy old areas of necrosis 
with fibrous invasion calcification and incomplete 
replacement by new bone The one in the coodvie 
of the femur appeared to be an infarct which arose 
separate from that m the diaphysis 

Case 3 L OH aged3/years was admitted to 
the Veterans Admini (ration Davton Ohio in 
June 1034 becau e of pam and stiflness in both hips 
of 4 vears duration He states that id 1930 while 
working in a cannon there 11 as leakage of gas horn a 
neighboring plant and the crew was humedly taken 
out without gradual decompression The patient 
developed the bends and was placed in a recom 
pressor On removal the attacks recurred •w that he 
was returned to the recompressor and kept for i dav 
He was cent to a ho pita! with bleeding from the 
ears nose and mouth and delirium which necessi 
tated restraint Ecchymoses developed m the km 
of various parts of the bodv He hvs had pam m the 
hips and legs from the time of admis ion to the 
hospital to the present although in diminishing 

severitv al o«omepainandstilTne«sintheshoutderx 
In 1931 he went into compressed air again to see if it 



Fig 15 Case 1 High power View of zone of demarca 
(KMi a \eciotic border b calcified zone c suiroundini 
living bone 


would benefit his hips He thought the pressure 
affected his heart and the joints were not benefited 
The pam and stiffness in the hips have advanced 
to a point where be ba» had to discontinue all work 
Past histors He was a steam fitter before being a 
caisson worker He has had (he usual diseases ol 
childhood and smallpox influenza and pneumonia 
gonorrhea in 1923 lie denies having syphilis No 
historv of joint trouble was elicited before the 
onset of the c3i>son divrase He suffers from head 
aches and attacks of dizziness He smokes and 
drinks alcoholics moderately 
PhMiecI exominalion The patient w short 
stocky and somewhat overweight He walks care 
fully with a waddling gait Regional examination is 
esventialh negative aside from the hips and shoul 
ders There is slight limitation of motion m both 
shoulders raoremarkedintheleft Alotioninthehipa 
IS limited in all directions to about one half normal 
and forced motion is painful There is normal range 
of motion m the ankles and knees 

Lahoralon endings Basalmetabolicratewas-io 

blood VVassermann and Kahn negative Cytology 
and chemistry of blood analyses including calcium 
phosphorus and unc acid were within normal limits 
Roentgenograms were taken of the hips (Fig 16) 
The head of the left femur showed a large spherical 
area of mottled density in the weight bearing por 
tioa including the joint surface and extending to the 
junction with the neck It was separated from the 
surrounding bone by a broad zone of reduced density 
and Its articular surface was depressed 3 to 4 milli 
meters The rest of the articular surface of the head 
and that of the acetabulum appeared even in out 
line and the cartilage space was of normal width 
The me lal and inferior portions of the head were 
slightiv increased in densitv and there was haziness 
and slight increa e m densitv of the bone surround 
ing the demarcated spherical area and extending 
downward into the adjacent portion of neck 

The right femur showed a similar area iti (he SAme 
region of the head which wa larger more dense and 




kahlstrom, burton, phemister. 



Fig 21 


was like that of Case i and very different from that 
seen in bone syphilis No treatment was advised for 
the caisson disease but treatment was recommended 
for the lues 

Case 4 L P , male, aged 55 j^ears, entered the 
University of Chicago Clinics, April 11, 1938, 
because of long-standing stiffness and pains in the 
hips, knees, and shoulders In February, 1917, the 
patient worked for S hours in a caisson with pressure 
of 20 pounds He came out in 4 minutes and 30 
minutes later developed severe pains in the ab- 
domen, legs, and arms He had hemoptysis and 
hematemesis and was very ill for several days He 
gradually improved and in 3 months was able to 
work but still had pains in both upper and lower e\- 
tremities Five months after the accident he had to 
give up work because of stiffness and soreness in the 
hips These sj mptoms have persisted and he has 
gotten around with increasing difliculU Pain and 
stiffness in the shoulder have also continued Swelling 
dc\ eloped m the lower legs and the skin became dis- 
colored with the development of leg ulcers He has 
been unable to do an> kind of work for several \ ears 
Pm/ liiftory disclosed the usual diseases of child- 
hood and gonorrhea at 19 \ears 

Phyitcol cMivniialwn revealed a well nourished 
male who moved about with great difl'icultv Re- 
gional evamination was essentially negative aside 
from the extremities 'Ihcre was limitation of 
elevation of the arms to about oo degrees and forced 
motions caused pain in the shoulders, marked 
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Fig 22 


Fig 21 Case 3 Demarcated 
zone and dense areas within shaft 
of left femur 

Fig 22 Case 3 Upper end 
left tibia Involved area densest 
about peripherj' Involved fibula 
equally dense throughout 

Fig 23 Case 3 Both ends left 
tibia and upper end of fibula 
inv oived 



Pig 23 



Fig 24 Case 3 Blotchy dense area in metaphvsis of 
humerus Head and shoulder joint unchanged 
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fig i8 Case 3 Called oS zones of increased density 
mthm shafts of right femur and tibia 


nution in tactile sense beloii the knees Blood 
\\ assermann 4 plus Kahn j plus 
Roentgenograms were made of the entire skeleton 
Areas of increased den5it> nere revealed within the 
shafts of the loner ends of the femurs the upper ends 
of the fibulas and the upper and lower ends of the 
tibias In the right femur the lower three fift^ of 
the shaft was involved There was a dense irregular 
zone of demarcation at the junction of the cancellous 
and cortical bone of the metaphvsis and irregularlv 
along the walls of the medullary cavitv above (Fig 
i8) A similar condition was seen in the upper thi^ 
of the shaft of the right tibia and in the upper 
metaphj Sis of the right hbula (Fig 19) There was 
a similar dense blotchj area m the lower end of the 
right tibia 6 centimeters long beginning iK cenii 
meters above the epiphvseal line (Fig so) In the 
left femur the involvement began ju t above the 
lower epiphvsis and extended upward throughout 
three fifths of the shaft (Fig si) The lesions in the 



Tig 10 left Case j Demarcated dense zones in upper 
portions of right tibia and fibula 

Fig 20 right Case j Right tibia and fibula Louer 
meUphysis involved in tibia and free m bbula 

left tibia and fibula resembled those of the right 
(Figs 32 and 23) The left humerus showed a 
pointed area of increased densit> in the region of the 
lesser tubercle There wasnochange in the head of the 
huKieiusoishoulderjt>inl(Fig 24) Roentgenograrns 
of the rest of the skeleton revealed no abnormal 
changes It was particularly notevvorth> that the 
heads of the fernurs and hip joints were uninvolved 
Dijgnosis The condition was diagnosed as a late 
stage of caisson disease with spastic paraplegia of the 
lower eclremities and areas of incompletely resolved 
and calafied aseptic necrosis of the femurs tibias 
hbulas and left humerus Lues was diagno ed be 
cause of the positive Was ermann and Kahn tests 
and the sluggishness and mequalilv of pupil But 
the roentgenographic appearance of the bone le ions 
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Fig 28 Fig 29 


Fig 27 Case 4 Central involved areas in shafts of right femur, tiliia, and fibula 
hazy in outline and slightly increased in density 

Fig 28 Case 4 Hazily outlined central increased density in shaft of femur, 
greatest in metaphysis 

Fig 29 Case 4 Blotchy dense areas in medullary canal and metaphysis of tibia 


tion of the hip, 
fracture of the 
neck of the fe- 
mur followed by 
bony union 
(Phemister) and 
idiopathic ne- 
crosis in adults 
(Chandler) 

The lesions in the shafts are remarkable in 
that they are much more numerous and ex- 
tensive than in any case of bland infarction 
or aseptic necrosis of bone found reported 
The necrosis was of the interior of the dia- 
physis in all instances and because of the long 
time that had elapsed since the initial lesion 
It was difiicult to know how much if any of 
the internal portion of cortex was involved 
Creeping invasion and substitution of the 
dead bone by new bone may have reduced 
materially the size of the necrotic area before 
the process came to a standstill w ith calcifica- 
tion of the surrounding fibrous zone Preser- 
vation of circulation to the cortex would tend 
to guard against the occurrence of patho- 
logical fracture but the presence of central 
necrosis producing weakness of bone would 
set up a reparative stimulus leading to creep- 


ing replacement of some of the dead bone by 
new bone Once the diaphysis is sufficiently 
strong to support the part, the stimulus for 
substitution would come to a standstill and the 
remaining portion become incapsulated One 
reason why these large diaphyseal lesions have 
not been heretofore recognized may be the 
slightness or absence of associated symptoms 
and the failure of occurrence of pathological 
fractures On the other hand, the pains in the 
limbs during both early and later stages are 
doubtless due in some cases to the bone 
necrosis 

It is difficult to state whether the lesions 
in the bones produced by the nitrogen gas 
were the result of nitrogen embolism or of 
nitrogen accumulation within the medullary 
cavity and direct compression of blood vessels 
and other tissues or a combination of the two 
Lesions of the soft parts are known to be pro- 
duced by both methods Points in favor of 
nitrogen embolism are’ (i) The lesions were 
frequent (in three cases) in the heads of 
femurs where end arteries are known to be 
frequently found, (2) the metaphyses of the 
lower end of the femur and of upper end of 
fibula and both ends of tibia were aflectcd m 
some cases while their epiphyses escaped, 


I'lg 27 
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Fig 1% Case 4 Left hip deformed \'tth sequestrum at 
top of tlaltened transformed femoral head In tight htp 
are noted osieoph>tea and mottfed density of head 

Jimjiation of motson jn aJJ directions m both b»p» 
knee and ankle motion was slightly limited 

Moderate spelling of the louer half of the legs wa> 
noted and al o brawns induration pigmentation 
and small ulceration of the skin were present Little 
muscle weakness was found in the legs and /orcjcms 
The reflexes were normal throughout \o di» 
turbance of sensation of the skm was noted in Joy 
part of the bod\ Blood pressure was 130 76 Urine 
and blood examinations were es«entiaU\ negative 
tWssermsnn and Kahn tests were tiegatne 

Roentgenograms were made of the entire skeleton 
Extreme deformity of both hips was noted more 
marked in the left (Fig ajl The head of the left 
femur was flattened and the underlying bone nas 
1C egulacly increased m density The depressed 
dense area at the middle of the top appeared to be a 
detached piece of necrotic cortex such as is often 
seen in the collapsed femoral head that is necrotic 
following traumatic dislocation of the hip fracture 
of the neck of femur slipped epiphssis or Let,g 
Icrthes disease The cartilage space of the joint was 
narrowed and there was marked osteophite forma 
lion at the acetabular margins The tight hip 
showed narrowing of the cartilage space of the joint 
increased den iti and mottfing of the head of the 
femur and lipping of the lower articular margins of 
the bead and of the upper mari,in 0/ the acetabulum 
There was a half moon shaped shadow of blotchv 
increased densiti m the upper portion of the head 
of the left humerus bordering on thearticufarsuiface 
which was irregular m this region (Fig z6) The 
greatf t increase in density was at the junction of 
head and neck and there was a narrow irregular 
>lreak of increased density extending downward for 
approximate!' 3 centimeters into the shaft The 
tight humeras bowed a similarly «ituated area of 
mcrea ed density which was more uniform and the 
articular surface of the area was somewhat irregular 
and flattened The process did not extend into the 
haft of the humerus 

Somewhat baail' outlined areas of increased 
densit' were apparent in the interior of the diaphyses 
of the lower ends of the femurs both ends of the 
tibias and que^tionabK the proximal end of the 
fibula as een m Figures 27 28 and ag The 
appearance di/Tered from that of the corresponding 



leg bones in Cases i and 3 m that dense lines of 
demarcation bad not \ et formed about the periphery 
of the lesions The epiph>se« of all three bones were 
free of in\oI\ement and no change# appeared in the 
joint spaces 

A dic|nor<r was made of caisson disease with 
necrosis and parlia) Ttplactmtnl by new bone and 
partial caluhcation in the heads of the humeruses 
and femurs and necrosis with less complete re 
organization and calcification in the diaphyses of 
femurs and tibias 

In view of the similarity of roentgeno 
graphic changes in the bones and joints in the 
4 ca«es and of the established nature of the 
pathology m Cases i and 2 the e\idence 
appears to be tonclusne that the primary le 
Sion IS an accumulation of nitrogen gas in the 
bones— whether intravascular or extravascu 
lar will be discussed later— with interfcrenct 
of circulation and a resultant massive aseptic 
necrosis In the head of femur or humerus the 
necrotic lesions may break down and be in 
vaded and eventually replaced by new bone or 
fibrous tissue Invasion of portions of the 
epiphysis may be followed by calcihcation and 
arrested transformation tspecialfj m portions 
of the epiphysi# away from the articular sur 
fa.ee Involvement of articufarcortec and car 
tilage leads to the slow developmentot arthritis 
deformans with or without osteocartilaginous 
loose bodies These changes are in keeping 
with those seen in the head of the femur and 
hip joint years after interruption of blood 
supplv of the bead of femur as by slipped 
epiphvsis certain cases of traumatic disloca 
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Fig 28 

Fig 27 Case 4 Central involved areas in shafts of right femur, tibia, and fibula 
hazy in outline and slightly increased in density 

f ig 28 Case 4 Hazily outlined central increased density in shaft of femur, 
greatest in metaphysis 

Fig 29 Case 4 Blotchy dense areas in merlullary canal and metaphy sis of tibia 


tion of the hip, 
fracture of the 
neck of the fe- 
mur followed by 
bony union 
fPhemister) and 
idiopathic ne- 
crosis in adults 
(Chandler) 

The lesions in the shafts are remarkable in 
that they arc much more numerous and ex- 
tensive than in any case of bland infarction 
or aseptic necrosis of bone found reported 
The necrosis was of the interior of the dia- 
physis in all instances and because of the long 
time that had elapsed since the initial lesion 
it was difficult to know how much if any of 
the internal portion of cortex was involved 
Creeping invasion and substitution of the 
dead bone by new bone may have reduced 
materially the size of the necrotic area before 
the process came to a standstill with calcifica- 
tion of the surrounding fibrous zone Preser- 
vation of circulation to the cortex would tend 
to guard against the occurrence of patho- 
logical fracture but the presence of central 
necrosis producing weakness of bone would 
set up a reparative stimulus leading to creep- 


ing replacement of some of the dead bone by 
new bone Once the diaphysis is sufficiently 
strong to support the part, the stimulus for 
substitution would come to a standstill and the 
remaining portion become incapsulated One 
reason why these large diaphyseal lesions have 
not been heretofore recognized may be the 
slightness or absence of associated symptoms 
and the failure of occurrence of pathological 
fractures On the other hand, the pains in the 
limbs during both early and later stages are 
doubtless due in some cases to the bone 
necrosis 

It is difficult to state whether the lesions 
in the bones produced by the nitrogen gas 
were the result of nitrogen embolism or of 
nitrogen accumulation within the medullar}’- 
cavuty and direct compression of blood vessels 
and other tissues or a combination of the two 
Lesions of the soft parts are known to be pro- 
duced by both methods. Points in favor of 
nitrogen embolism are: (i) The lesions were 
frequent (in three cases) in the heads of 
femurs where end arteries are knowm to be 
frequently found; (2) the metaphyses of the 
lower end of the femur and of upper end of 
fibula and both ends of tibia were affected in 
some cases while their epiphyses escaped, 
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fjg Jj rase 4 r eft h p defomed «Hh eqtestruDiat 
t^p of ftattenid transformed femoral head Iti nght wp 
ate noted ostrophyles and mottled den ity d bead 

lira fation of mot on in aff i* wtioni i*! t>o fi htp;. 
Lnec and antJe motion v»as »!i^htl> hnni^ 

Moderate sttellmg of the lower half of the ItRs was 
noted and aUo branns itidoration pigmentation 
and ■•mali ulceration of the skin were present Little 
musrle weat-ne was found tn the legs and forearm 
The reflexes were normal througitout No di> 
turbarce ot ensition of the skin was noted in ao> 
part of the bods Flood pressure was ttp jd 6tme 
and blood examinations svere essentially negatise 
Was ermann and Kabn tests were negative 

Roentgenograms were made of the entire skeleton 
Extreme deformity of both hips was noted mjre 
marked in the le't (Fig sis) » he hud of the left 
femur was flattened and the undeihing bone was 
irregularis increased in denstcj The depressel 
dense area at the middle of the top appeared to be a 
detached piece of nei.Totic cortex such a*> is often 
seen in the collapsed femoral head that i» necrotic 
following traumatic di location of the hip fracture 
of the neck of femur Upped epiphvsra or Legg 
Ferthes di ease The cartiuge space of the joint was 
narrowed and there was marked osteophyte forma 
ties at the acetabular margins Ib^ right h p 
showed narrowing of the carti’age space of the joint 
mcrea ed density and moilUng of the head of the 
lemur and Upping of the loner articular tnargins ol 
the head and ot the upper margin of theaieiabulum 
There was a hall moon shaped shadow ol Motths 
in>.reased density in the uppjer jicrtioi of the head 
ol the lelt humerus bordenns. on the articular suriacc 
which was irregular in this region fFig *61 The 
gre-ite t increase in density was at the junction of 
bead and necl and there was a narros irregular 
streak of increase<l densi'y extend ig downward for 
approximately 3 centiroetery mto the shift The 
nght humerus showed a similatlv situated area of 
yncteased den its whivh was mo e uniform and the 
arlKjilar surface w the area was om^what wtcgular 
and flattened The process hj not cstend into the 
shaft of the humerus 

Somewhat hazih outlined areas of increased 
density weteappareotin thenteriorof thet* aphjses 
of the lower end of the femurs both ends of the 
tibia and questionably the proximal wids of the 
fibulas as seen in Figures r, 8 and JO The 
appearance differed from that of the corwsponding 



Tig !f> fasea MottV-l locretsed density m heajwf 
each humerus with esien lotv into metapbv is of left 


leg bone to Ca«e> 1 and 3 in that dm e lines of 
demarcation had not i et formed about the peripherv 
ofthelesion The epiphyses of all t** eeboneswere 
free of mvoivement and no chmges appeared in the 
joint spaces 

K dtjgii-vs lias made of caisson dsea e mth 
necrosis and partial replacement by new bone and 
partial cakihcation in the heads of the humeruset 
and femurs and necrosis with less complete re 
orgameation and tafciflcatiou in the diaphyses of 
femurs and tibia 

In \ieiy of tho similantj of roentgeno 
graphic changes in the bones and ;oints in the 
4 cases and of the established nature ol the 
pathology in Cases i and 2 the evudence 
appears to 6r concfusi\c that the primary fe 
Sion ts an accumulation of nitrogen gas m the 
bones— y'hether intruy ascular or extra vascu 
Jar Kill be drsrussexJ Jater— n/th intcrhrence 
of arrujatton and a resultant massive aseptic 
necrosis In the head of femur or humerus the 
netrolir lesions may break doyyn and be tn 
yadedandeyentually replaced bv npyy bone or 
fabrous tissue Invasion of portions of the 
^iphystsrnav be {uHovved b\ calcifitatnti and 
arrested tranyformation especially in portions 
of the epiphysis away from the articular sur 
face Invoh errent ol articular cortex and tar 
ttlage feads tothesfov, dev cfopmcni of arthritis 
diforittatis with of without ostcocartiUgmous 
loose bodte These chanpcs are in keeping 
Kith those seen in the hcaii of the femur snd 
hip joint years after intmuptnn of blood 
sj|^ly of the head of femur a« by slipped 
cpi^yys nrtain rasis o) traumatic di^loca 
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and contractures of the hind limbs Animal was 
sacrificed m 155 days The spinal cord was examined 
by Dr Cloward It showed marked degeneration in 
distnbution of anterior spinal artery of lumbosacral 
region The muscles of the hind limbs i\ ere dissected 
from the skeleton In places they were pale and 
shrunken, especially the adductors Microscopic 
sections showed extensive-scattered replacement by 
fat The bones of the hind limbs were roentgeno- 
graphed, split open, and the left femoral head was 
sectioned for microscopic study No changes were 
found aside from slight atrophy 

Twelve cubic centimeters per kilogram body weight 
injected in one dog caused death in 10 minutes from 
embolism 

Ten cubic centimeters per kilogram body weight 
injected in another animal caused death over night 
from embolism 

Six and seven-tenths cubic centimeters per kilo- 
gram body weight injected in one dog caused no 
symptoms afterward Animal was sacrificed in 04 
days The bones of the hind limbs were roent- 
genographed and split and microscopic sections were 
made of the head of left femur No pathological 
changes were found in the bones 

The absence of necrosis in the bones of the 4 
dogs tvhose hind limbs were partly or com- 
pletely paralyzed by the air embolism may 
possibly be considered as evidence favoring 
the view that the bone lesions in caisson dis- 
ease are due rather to gas liberated m the 
medullary cavity under sufficient pressure to 
asphyxiate the tissues than to embolism 

SUMJLA.RY 

The literature of skeletal lesions of caisson 
disease is review^ed 

Four cases of caisson disease of long stand- 
ing in adult males are reported in which there 
was evidence that multiple infarction of large 
to small portions of long bones occurred as a 
result of damage by liberated nitrogen gas 
All cases were studied clinically and roent- 
genologically, and the diagnosis was confirmed 
in one case by autopsy and in another by 
biopsy 

Late changes in the necrotic areas varied 
with the location and duration of involvement 

When the necrotic bone was situated in the 
epiphyses and bordered on joints, varying 
amounts of collapse of the iveight-beanng 
portions, invasion and replacement by new 
bone, and calcification of non-substituted 
portions were noted Articular cartilage over- 
lying involved areas broke down and was 


replaced by fibrocartilage and more or less 
extensive arthritis deformans was established, 
accompanied in some instances by the forma- 
tion of osteocartilaginous loose bodies Sup- 
port is furnished for the theory that arthritis 
deformans may be due to vascular blockage and 
necrosis of bone underlying articular cartilage 
^^ffien the necrotic bone was situated in the 
diaphyses or in epiphyses away from the 
articular surfaces, collapse did not occur and 
there was evidence of some invasion and re- 
placement by new bone, as judged by the 
presence of irregular cancellous Imng bone 
surrounding and even penetrating the per- 
sistent areas Complete replacement of some 
of the smaller areas had probably come about 
But in the case of large areas replacement 
after advancing to the point of restoring ap- 
proximately normal strength to the bone, 
came to a standstill as shown by repeated 
roentgenographic studies at long intervals, 
and the fibrous wall about them became more 
or less extensively calcified and ossified Small 
necrotic areas were found, as one in the fem- 
oral condyle, mvaded by connective tissue and 
extensively calcified Scattered calcification 
also took place to some extent in the large 
central uninvaded encapsulated areas 
The encapsulated and calcified areas of 
necrosis in the diaphyses produced charac- 
teristic pictures in roentgenograms 

Uncertainty prevails as to whether the 
necrosis was produced by nitrogen gas ob- 
struction of end arteries of the bones by em- 
bolism or by direct pressure on blood vessels 
and other tissues after liberation from solution 
m the fat of the bone marrow or in some other 
unexplained way The facts that the long 
bones of the extremities, which are rich m 
fatty marrow, were the only bones involved, 
that fat absorbs relatively very large amounts 
of nitrogen and that nitrogen bubbles would 
be absorbed slowly from the marrow tissues 
because of the known sluggishness of the 
intra-osseous circulation, favor the theory of 
direct pressure of the gas on vessels and other 
tissues within the bone But the extensive 
involvement of the diaphyses in some cases 
without mvolvement of epiphyses, and the 
involvement of the epiphyses, especially of the 
head of the femur, without involvement of 
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which wouW ta\or embolisTi of ihe branches 
of their nutrient artcnes Points against the 
emhohc theor> art (i) The enotmoiis size 
and symmetncdl distribution of the flecrotic 
areas With such ettcnsive infirction of the 
bones produced bj embolism, Bitmlat m 
farction of the spleen and Kidneys might be 
e’giectccl and this was not found at autop^ 
m Case t Also m the presence of such ex 
tensne embolism of bones death might be 
expteted to result from embolism of soft pans 
supplied b)' end art* nes aa bram, Jung*, kid 
r\c>s, intestine, etc (2) Absence of in\ol\.e 
ment of the bones, of the ininh 
Jn fa\or of the local pressure on blood \es 
sels and other tissu* s of nttrog* n gas accumu 
lated in the meduHar} taviticsis thchmitation 
of the process to the cxtremiu bones The 
encemity bones ace rich m fattj matcowwhdc 
the trunk bones which base higher tempera 
(utes than the cvtremitj bones (Huggins and 
Blocksom) certain hematopoietic marron 
Since fdls and hpoids arc known to absorb 

S rotimatelj hve times as much mtrogen as 
Lr tissues mort, nitrogen should be iibet 
aCtd mthm the <,\trcmity bones than luthm 
the trunk bones in caisson disease fiomstein 
drew attention fo the fact that the sluggish 
ness of Lirculation in the bone marrow would 
mean kss rapid removal of the gas from (he 
bone marrow than from other tiasms and con 
scquenlly greater likelihood of necrosis from 
prolonged pressure Lar en has shown that 
when d h) drostatic pressure of x8o centimeters 
or more is maiutairifd m the medullary canal 
of the ftmur of the dog b> means of an intu 
Sion flask connected with a cannula passing 
through tht cortex mas ive diaphyseal necro 
sjs of the mcduilaty tissues and the cortex 
takes place 

h xpenence in the treatment of aseptic 
necrosis of th<. head 0/ tht femur in fractures 
of the neck with bony union I cpg Ptrthts 
disease and shpptd epiphy sis indicates that 
the best possible management of any form of 
necrosing Ic ion of the head of the ftmur fin 
eluding caisson di'casc ntcrosis) isprolongctl 
abstinence from weight bearing thus ptmtit 
ting rcorganiaation of the necrotic area and if 
possible rtplacemenl b> new bone the 
avoidance of collapse of the head 


AVIilAL EKPERIMESTS 

A search of the literature on eipenmental 
cais«>n disease failed to reveal a report of 
examination of the skeleton for evidences 01 
lesions produced by hberated nitrogen gas 

Expcrtmejils on Dogs 

One of us (D B P ) in the department of 
surgery of the bniv£r<yty of Chicago at 
tempted to produce bone necrOMa on seven 
dogs by artehaJ air embolism in the following 
manner The dogs were anesihetued with 
ether and the heat! lowered in extreme 
Trendelenburg position Aseptic technique 
was used and tbc right femoral artery was 
exposed and ligattd An arterial clamp was 
applied I inch abc-ie and the artery was 
opened neat tfat ligature A ureteral catheter, 
large enough to fill the arterv, was tntroduced 
4n<l after removal of the clamp pu«hed op 
ward until its tip was in the aorta just above 
the bifurcation Air varying in amounts from 
6 7 to 12 cubic centimeters per kilogram body 
weight was then slowly injected The air 
passing into the artcriej produced crepitation 
jn the lower extremities After the wounds 
were closed the surviving ammab were left in 
the 1 rendelenburg positwti for y hours to 
decrease the amount of air embolism in heart 
lungs and brain and to prolong that n the 
lower extremities 

Profocols 0/ Erfenmoi t 

Seven cubic centimetets per kviogtam hodj nctjht 
injected in one dog caused paralv sis m the hind ieps 
death in 7 dais The lemurs and iibia> were «ph£ 
lopgitudioatf} and ro gross changes «ere observed 
VIicKTiCopic senion of upper end of (eft fenur 
showed no abnormsliUe 

Eight eutic cenimielers per ki/o^ram body y'eight 
injected in one dog cau cd parCcaJ parajj is of hiod 
infection developed m the operatise nound 
and kdled the dog m S dais Bones of both hind 
liBffbv Hwe spuofi^ifip \egrp^s evideore of ncr/osis 

t^n anywhere 

Ten cutic centimeters per kiloRram body weight 
injected »n one dog prod-red jvattial paraK is in the 
hind legs uhich lovsh improyed to some extent 
De4th occurred trom di temper in ,S day The 
bonn of the hind let' "ere rcmoied roentgeno- 
^phed and plil open -t micro copiu cctioti ^as 
madeoJ the upper end of jbe femur Noxray gross 
«• nticeoscopic change iia (ound 

Ten tubtt centimeier per kilogram body weight 
injcotcd into one dog produced complete paralysis 
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and contractures of the hind limbs Animal was 
sacrificed in 1 5 S days The spinal cord w as examined 
by Dr Cloward It showed marked degeneration m 
distribution of anterior spinal artery of lumbosacral 
region The muscles of the hind limbs were dissected 
from the skeleton In places they were pale and 
shrunken, especially the adductors Microscopic 
sections showed extensive-scattered replacement by 
fat The bones of the hind limbs were roentgeno- 
graphed, split open, and the left femoral head was 
sectioned for microscopic study No changes were 
found aside from slight atrophy 

Twelve cubic centimeters per kilogram body w eight 
injected in one dog caused death in 10 minutes from 
embolism 

Ten cubic centimeters per kilogram body weight 
injected in another animal caused death over night 
from embolism 

Six and seven-tenths cubic centimeters per kilo- 
gram body weight injected in one dog caused no 
symptoms afterward Animal was sacrificed m 94 
days The bones of the hind limbs were roent- 
genographed and split and microscopic sections were 
made of the head of left femur No pathological 
changes w ere found in the bones 

The absence of necrosis in the bones of the 4 
dogs whose hind limbs were partly or com- 
pletely paralyzed by the air embolism may 
possibly be considered as evidence favoring 
the view that the bone lesions in caisson dis- 
ease are due rather to gas liberated in the 
medullary cavity under sufficient pressure to 
asphyxiate the tissues than to embolism 

SUMJIARY 

The literature of skeletal lesions of caisson 
disease is reviewed 

Four cases of caisson disease of long stand- 
ing in adult males are reported m which there 
was evidence that multiple infarction of large 
to small portions of long bones occurred as a 
result of damage by liberated nitrogen gas 
All cases were studied clinically and roent- 
genologically, and the diagnosis was confirmed 
in one case by autopsy and in another by 
biopsy 

Late changes in the necrotic areas varied 
with the location and duration of involvement 

When the necrotic bone was situated in the 
epiphyses and bordered on joints, varying 
amounts of collapse of the wcight-beanng 
portions, invasion and replacement by new 
bone, and calcification of non-substituted 
portions w-ere noted Articular cartilage over- 
lying involved areas broke down and was 


replaced by fibrocartilage and more or less 
extensive arthritis deformans was established, 
accompanied in some instances by the forma- 
tion of osteocartilaginous loose bodies Sup- 
port IS furnished for the theory that arthritis 
deformans may be due to vascular blockage and 
necrosis of bone underlying articular cartilage 
When the necrotic bone was situated in the 
diaphyses or in epiphyses away from the 
articular surfaces, collapse did not occur and 
there was evidence of some invasion and re- 
placement by new bone, as judged by the 
presence of irregular cancellous living bone 
surrounding and even penetrating the per- 
sistent areas Complete replacement of some 
of the smaller areas had probably come about 
But in the case of large areas replacement 
after advancing to the point of restoring ap- 
proximately normal strength to the bone, 
came to a standstill as shown by repeated 
roentgenographic studies at long intervals, 
and the fibrous wall about them became more 
or less extensively calcified and ossified Small 
necrotic areas were found, as one in the fem- 
oral condyle, invaded by connective tissue and 
extensively calcified Scattered calcification 
also took place to some extent in the large 
central uninvaded encapsulated areas 
The encapsulated and calcified areas of 
necrosis in the diaphyses produced charac- 
teristic pictures in roentgenograms 

Uncertainty prevails as to whether the 
necrosis was produced by nitrogen gas ob- 
struction of end arteries of the bones by em- 
bolism or by direct pressure on blood vessels 
and other tissues after liberation from solution 
m the fat of the bone marrow or m some other 
unexplained way The facts that the long 
bones of the extremities, which are rich in 
fatty marrow, were the only bones involved, 
that fat absorbs relatively very large amounts 
of nitrogen and that nitrogen bubbles would 
be absorbed slowly from the marrow tissues 
because of the known sluggishness of the 
intra-osseous circulation, favor the theory of 
direct pressure of the gas on vessels and other 
tissues within the bone But the extensive 
involvement of the diaphyses in some cases 
without involvement of epiphyses, and the 
involvement of the epiphyses, especially of the 
head of the femur, without involvement of 
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thaphjses or without continuitj of in\oI\ed 
regions m epiphj«is and diaphjsis are points 
in fa\orof infarction produced b> nitrogen gas 
embolism or some other form of intravascular 
obstruction Experimental air embolism of 
the lower limbs of dogs failed to produce bone 
necrosis 
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THE EARLY DIAGNOSIS OF CERVICAL CARCINOMA 

ANTHONY WOLLNER, M D , F A C.S , New York, New York 


T he success of the modern treatment 
of cervical carcinoma largely depends 
on the early recognition of the disease 
The gratifying results of radiation 
therapy m cases which come under observa- 
tion in their early stages therefore make early 
diagnosis of paramount importance Cancer 
propaganda alone, which urges the public to 
seek medical advice as soon as suspicious 
symptoms appear, cannot be effective because 
cervical carcinoma in its early stages is symp- 
tomless How long the cancer may be present 
before it gives rise to symptoms is unknown. 
The observations of certain gynecologists (Ker- 
mauner, Hmselman, Stabler, and others) that 
a cervical carcinoma may reach a hopeless 
stage without producing symptoms, are signif- 
icant If it IS true that the disease may be in 
an advanced stage when the first symptoms 
arise, it is evident that the solution of the 
problem must involve something more than 
an appeal to lay women Nor does more em- 
phasis on the prompt recognition of the early 
lesion in medical teaching assure definite re- 
sults Dietel in Germany studied the histories 
of a large number of cases of cervical carci- 
noma and found that in 27 per cent the attend- 
ing physician was responsible for the delay in 
treatment, by either failing to recogmze the 
true condition or by neglecting to advise ade- 
quate treatment It is fair to assume that 
similar conditions prevail in other countries, 
including this one 

To diagnose a cervical cancer in its symp- 
tomless stage may be extremely difiScult even 
for an experienced gynecologist Carcinoma 
in its incipiency is characterized by minute 
histological changes, which usually escape rec- 
ognition, even during the course of a thorough 
clinical investigation New diagnostic meth- 
ods have been perfected in recent years to 
stimulate interest in the diagnosis of early le- 
sions on the portio. Hmselman devised a col- 
poscope which permits the visualization of 

From the DepaTtment ol Gynecology, New York Post-Gradu- 
ate Hospital Walter T Dannreuther. hi D , Director 


minute details on the portio This instrument 
is a valuable contribution to our diagnostic 
armamentarium, but has limitations which 
make its universal use impossible It is expen- 
sive, and its application requires considerable 
time, experience, and skill, even when used by 
a specialist Another new diagnostic method, 
more generally available, is Schiller’s iodine 
test This is based on the obsenmtion that 
normal squamous epithelial cells contain gly- 
cogen, which stains a dark brown color with 
iodine. Cancer cells possess an excessive gly- 
colytic activity, and therefore do not take the 
iodine stain The corollary of this is that areas 
which remain uncolored after the application 
of the iodine solution are suspicious of carci- 
noma Experience has proved, however, that 
the iodine paint is by no means a specific test 
for cancer. It has been found that certain 
benign changes on the portio may also show a 
negative staining reaction, and it has been fre- 
quently noted that areas which did not stain 
on one occasion did so on subsequent tests 
This observation seems to indicate that the 
glycogen content of normal cells is subject to 
physiological variations, probably due to endo- 
crine influences Despite the fact that the 
iodine test is not absolutely diagnostic for car- 
cinoma, its application should be encouraged. 
It is a simple, harmless procedure, which can 
be universally adopted by the general prac- 
titioner and made a part of every routine ex- 
amination Such a practice would serve the 
purpose of focusing the general practitioner’s 
interest on the portio and cervix, and would 
increase the number of cases referred to spe- 
aahsts for an early definite diagnosis 
At the present time there is no diagnostic 
method whereby cervical carcinoma can be 
recognized invariably m its early, symptom- 
less stage The epidermoid type of cancer 
often originates in the transition zone, where 
the squamous epithelium of the portio merges 
with the columnar epithelium of the cervical 
mucosa This area cannot be visualized by 
inspection through a speculum. Mffien the 
147 
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lesion becomes ev idcnt on tbe portio, a consid 
erable amount of destruction m the cervnx ha$ 
already taken place The adcnocarcmomatous 
type of cervical neoplasm presents still greater 
difficulties m early diagnosis Fortunately 
this vanetj occurs rarely, m about 5 per cent 
of cases Adenocarcinoma within the cervical 
canal may reach an advanced ’^tage mthout 
initiating symptoms or being recognizable b> 
inspection or palpation The introduction of a 
sound into the cervical canal will be of diag 
nostic v alue onl> in fairly adv anced cases The 
so called central cervical carcinomas, which 
originate in the deep structures are hopeless 
as far as carlv diagnosis is concerned 

This short review of the diagnostic possi 
bihties m cases of cervical carcinoma demon 
strates their relative inadequacy to insure the 
early recognition of the disease There is a 
developmental period in which only a histo 
logical examination wall reveal the cellular 
changes which are characteristic of malig 
nancy Consequently if we hope to make a 
really early exact diagnosis, biopsy material 


must be obtained from cervices, irrespective 
of suspicious sv mptoms 

Three years ago I began a systematic histo 
logical study of the cervical mucosa, and my 
observations were reported in two previous 
communications (12, 13) In the course of 
these studies I used two groups of patients 
One group consisted of 35 normally menstru 
ating women with apparently normal genitals, 
and in the histological investigation 0/ the 
biopsy specimens one case of cervical carci 
noma was found, which is reported herewith 

Case i A woman j8 vears of age came under 
observation in 1037 She had been married for 13 
years bad one child 14, and had had tuo mhcam 
ages la and 3 vears previously She began to men 
struate at the age of 14 years had normal periods 
thereafter of two to three days duration with moder 
ate flow Her chief complaint was cramplike pains 
m tbe nght lower abdominal quadrant for the past 
a days The region of the appendix was tender 
Gynecological examination revealed moderately de 
sceoded vaginal walls a perfectly normal looking 
cervu a uterus of normal size and consistency freelv 
movable and tbe adnexa were negative The pa 
tient consented to a cervical biopsy, and the cervical 
mucosa was removed in its entirety on the eighteenth 
day after her previous menstruation TliehisCoIogi 
cal esaminatioD revealed a small area near tbe exter 
nal os which was suggestive of carcinoma 
Figure I u tbe photomicrograph taken of this area 
The speamen is partially coveted by squamous epi 
thtlium At the point of transition into columnar 
epithelium epithelial plugs are seen dipping into the 
underlviDgsiroma Beneath the surface three islands 
are seen which are well deCned surrounded by nor 
mal connective tissue Theepithelialcells contained 
m the islands have hyperchromatic nuclei some re 
veal plenty of protoplasm in others the nuclei fill 
out the whole cell indicating irregular mitoses This 
hi tofogical picture is suggestiv e of carcinoma but a 
definite dia^osis could not be made on the basis of 
these findings Serial sections were therefore pre 
pared for a mote exacting study I igure s represents 
the same area in a sub cquent section Several epi 
thelial islands are seen which consist of cells deeper 
staining than those found m the covering epithelium 
Some cells reveal irregular mitoses and show some 
variations in their size and shape \t the deepest 
point from the surface some of the islands are broken 
up into small clumps and become mingled with the 
surrounding inflammatory cell This picture dem 
onsttates a beginning malignant invasion in the 
stroma and fufhJls all the requirements for tbe diag 
nosis of carcinoma Figure 3 is a photomicrograph 
of a further section of the same pecimen It v isual 
laes a fuU blown cervical carcinoma Near the sur 
face the classical picture of leucoplacia is seen In 
the deeper stroma a dense infiltration bv sirUl round 




Fig 2 Photomicrograph of a subsequent section obtained Fig 3 Photomicrograph of another later section obtained 

in Case i m Case i 


cells is noted, the epithelial islands are broken up, 
and there is a deep invasion of the stroma 

This case demonstrates a cervical carcinoma 
in a patient whose genital organs were sub- 
jected to a painstalung study and who was 
found to be gynecologically normal The car- 
cinomatous lesion was found accidentally in 
the course of my studies on the normal cervi- 
cal mucosa This obsen^ation serves as a good 
example of the problems in early diagnosis 
The histological investigation of serial sec- 
tions permits a tracing of the gradual evolu- 
tion of the lesion On and near the surface of 
the cervical mucosa well defined islands of 
metaplastic growth were found, and invasion 
vnth the earmarks of carcinoma cells was pres- 
ent in the deep tissue, approximately 2 milli- 
meters beneath the surface It is e^^dent that 
the development of such a carcinoma requires 
considerable time before the destructive proc- 
ess reaches the surface, either on the portio or 
on the endocennx, and becomes grossly ^^sible 
Another group of patients in whom I under- 
took a systematic histological study of the cer- 


vical mucosa consisted of 24 cases in which 
clinical symptoms of endocervicitis and ero- 
sion W'ere present, and in which the following 
case of carcinoma was found: 

Case 2 A voman 36 years of age came under 
observation in 1933 At that time she had been mar- 
ried for 14 years and had three children, 9, 7, and 1 
years old, respectively There was no history of 
abortions Menstrual periods began at the age of 13 
years, recurred regularly every 28 da3's, were of 4 to 
5 daj's’ duration, wnth profuse flow Her chief com- 
plaint was profuse white leucorrhea and a beanng 
down sensation The gynecological examination re- 
vealed markedly descended vaginal w alls, a lacerated 
cervix, which was badly eroded, a uterus of normal 
size, freely movable, and both adnexa negative On 
straining a moderate descensus was noted I advised 
a diagnostic curettage, conization of the cermx and 
plastic repair of the pelvic floor, but the patient did 
not return until 4 I’ears later Her condition had 
then become aggravated The menstrual periods 
still came at regular intervals, but w ere prolonged, of 
7 to 8 days’ duration, and verj profuse The amount 
of white discharge had increased, and the bearing- 
down sensation had become painful On examina- 
tion, a second degree of cystorectocele was found 
Both lips of the portio were extensivelj’ eroded and a 
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Sticky cervical discharge was present The uterus 
nas moderately enlarged Arm in good position 
adnexa negative This time the patient con<%Dted to 
an operation 

Under ether anesthesia dilatation and curettage 
nere performed A large amount of pale endometrial 
tissue nas obtained Conization of the cmnx and 
plastic repair of the cystorectocele were done The 
histological examination of the endometrial <peci 
men revealed a marked glanduUr h>-perplasia Simi 
lar findings nere noted in the cervical spenmeo but 
for a small area near the external os where an inapt 
ent carcinorna was found 

tigure 4 demonstrates this area The portio is 
covered with normal stratified epithelium which 
abruptly changes at the transition point where there 
ih a loss of laver formation The epithelial cells are 
irregular m size shape and staining reaction The 
penetrating epithelium separates the cervical gbnds 
in some places in other areas the glands are pushed 
together and form regular islands in the strand of 
epithelium There are places where one finds nests 
containing typical spindle cells but having-eio con 
nection with the surface epithelium Under high 
power, irregular mitoses can be seen This photo 
micrograph presents the histological picture of an 
incipient malignancy An adjacent area to that pre 
sented here is visualized in Figure s A benign mva 
Sion of hiperplastic squamous epithelium into the 
cervical glands is present The lumen of the glands 



IS almost completely filled with epithelial cells trans 
forming some of them mto solid islands A marled 
proliferation is pre ent in these islands hut they are 
well demarcated and the individual cells are uni 
form nctsuggestingmaiignancv Someof theislands 
in the deep stroma contain deeper staining cells and 
occasional irregular mitoses can be seen under high 
power 

In this case an incipient cervical carcinoma 
was found, although the clinical picture in 
timated only a simple erosion with endo 
cervicitis Both these reported cases of early 
malignancy have certain features in common 
which deserve further discussion In both, the 
origin of the growth could definitely be placed 
m the epithelial transition zone The gener 
allj accepted conception, that cervical cancer 
originates m this area is supported by these 
observations From the vieivpoint of early 
diagnosis this location is unfortunate The 
transition point between squamous and cot 
umnar epithelium does not correspond with 
the clinical designation of the external os 
Squamous epithelium sometimes extends far 
upward m the cervical canal which places the 
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transition point beyond the reach of inspec- 
tion Furthermore, the lesion’s tendency is to 
penetrate into the deep tissues, consequently, 
the surface of the endocervix and portio re- 
mains intact m the very early stages of the 
disease Considering all these facts, it becomes 
evident that there are neither symptoms nor 
clinical findings on which to base the diagno- 
sis of cervical carcinoma in the early stage 
Another common feature in both cases is 
the presence of epithelial metaplastic growths 
side by side with carcinoma The interpreta- 
tion of benign epithelial invasions into the cer- 
vical mucosa is a controversial matter Rib- 
bert in his Textbook of Pathology, which was 
published in 1896, discussing cervical carci- 
nomas, stated that benign epithelial meta- 
plasia IS the basis on which carcinoma develops 
through atypical cell divisions. This concep- 
tion was widely accepted at that time, and 
among others, von Franque in 1907 considered 
leucoplacias as precancerous lesions Subse- 
quent investigators, however, discarded Rib- 
bert’s theory The now generally accepted 
view was expressed by Robert Meyer, who 
believes that epithelial metaplasia is the man- 
ifestation of a healing process in erosions The 
squamous epithelium growing back to the de- 
nuded -surface, in its proliferation surrounds 
and invades the ducts of the glands This 
invasion may extend to the deeper layer of the 
mucosa and some glands may be filled out en- 
tirely with squamous epithelial cells Meyer 
also believes that these invasive growths even- 
tually become displaced to the surface, where 
they belong, after the healing process is com- 
pleted. Recently Hinselman, who made an 
extensive study of leucoplacias, expressed the 
opinion that carcinoma cannot develop with- 
out a preliminary stage such as leucoplacia 
My observations do not seem to substanti- 
ate the conception that epithelial metaplasia 
IS a healing process in the cervical mucosa In 
24 cases of marked erosion I subjected the 
endocervix to a painstaking histological study 
In only 3 instances could I find an evidence of 
epithelial metaplasia in the specimens If the 
healing process were the etiological factor for 
these benign growths, one would expect the 
histological picture of epithelial metaplasia to 
be present in almost every case of erosion 


Recent observations that the biological func- 
tions of the cells in the cervical mucosa are 
under hormonal influences, a fact clearly dem- 
onstrated in my previous studies, place the 
interpretation of metaplastic growths on a new 
basis In animal experimentations it has been 
shown by several investigators (Selye, Thomp- 
son and Collip, Overholser and Allen; Engle 
and Smith, and others) that prolonged admin- 
istration of follicular hormones exerts a spe- 
cific stimulation on the epithelial cells of the 
cervical mucosa Herold and Effkeman ex- 
perimented with rats After the administra- 
tion of follicular hormones, they observed the 
crowding out of the normal columnar epithe- 
lial linings of the glands by squamous epi- 
thelium After 3 months’ treatment some 
glands were found to be entirely filled with 
squamous epithelium and conveyed the im- 
pression of isolated islands beneath the sur- 
face In castrated rats the epithelial meta- 
plasia occurred after a shorter period of treat- 
ment than in normal animals 

In a castrated woman I followed up the his- 
tological changes in the cervical mucosa dur- 
ing the administration of estrone, and observed 
changes in the human cervix identical with 
those reported in animals I was able to pro- 
duce epithelial metaplasia in the human endo- 
cervix by prolonged hormone administration, 
and the disappearance of the metaplastic 
growths was noted after discontinuance of the 
hormone therapy A detailed report of my 
observations in this case will be made at a 
later date 

Data are accumulating which prove that 
epithelial metaplasia in the cervical mucosa is 
the result of excessive hormonal stimulation 
It is of interest to ascertain in the case herein 
reported whether the histological picture of 
the endometrial specimen substantiates this 
contention We know that excessive follicular 
hormone production is expressed in the endo- 
metrial histology by the production of hyper- 
plasia An endometrial specimen (Fig 6) was 
obtained m Case 2, which case incidentally 
revealed the most pronounced metaplastic 
changes m the cervical mucosa The photo- 
micrograph shows the typical picture of glan- 
dular hyperplasia Portions of the cervical 
mucosa outside the areas of carcinoma reveal 
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sticky cervical discharge present The uterus 
was maderatel) enlarged tlrm in good position 
adnexa negatise This time the patient consented to 
an operation 

Under ether anesthesia dilatation and curettage 
were performed A large amount of pale endometnal 
tissue was obtained Conization of the cervix and 

E lastic repair of the cystorectocele were done The 
istological examination of the endometnal speci 
men revealed a marked glandular hyperplasia Simi 
lat findings were noted in the cervical specimen but 
for a small area near the external os w here an maps 
ent carcinoma was found 

Figure 4 demonstrates this area The portio is 
covered with normal stratified epithelium which 
abruptly changes at the transition point where there 
IS a loss of layer formation The epithelial cells are 
irregular in size shape and staining reaction The 
penetrating epithelium separates the cervical glands 
in some places in other areas the glands are pushed 
together and form regular islands in the strand of 
epithelium There are places where one finds nests 
containing typical spindle cells but baving^io con 
nection with the surface epithelium Under high 
power irregular mitoses can be seen This photo 
micrograph presents the histological picture of an 
incipient malignancy An adjacent area to that prc 
sented here is visualized in Figure 5 A benign inva 
Sion of hyperplastic squamous epithelium into the 
cervical glands is present The lumen of the glands 



IS almost completely filled with epithelial cell , IM*** 
forming some of them into solid islands A marked 
proliferation is present in these islands but they are 
well demarcated and the individual cells are uni 
form not suggesting malignancy Someof iheislatids 
m the deep stroma contain deeper staining cells and 
occasional irregular mitoses can be seen under high 
power 

In this case an incipient cervical carcinoma 
was found, although the clinical picture in 
timated only a simple erosion with endo 
cervicitis Both these reported cases of early 
malignancy have certain features in common 
which deserve further discussion Inboth the 
ongin of the grow th could definitely be placed 
in the epithelial transition zone The gener 
ally accepted conception that cervical cancer 
originates in this area, is supported by these 
observations From the viewpoint of early 
diagnosis this location is unfortunate The 
transition point between squamous and col 
umnar epithelium does not correspond with 
the clinical designation of the external os 
Squamous epithelium sometimes extends far 
upward m the cervical canal which places the 
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apparently removed all of the malignant 
growth 

IMPORTAI^CE OF EARLY DIAGNOSIS , METHODS 
OF OBTAINING BIOPSY SPECIMENS 

An early diagnosis of cendcal carcinoma is 
of twofold importance Of prime importance 
are the clinical considerations, because early 
cases jneld to irradiation therapy in a gratify- 
ing manner, and a cure can be anticipated in a 
majority of them. There are indications to 
warrant the hope that in incipient cases a 
radical excision of the cer%acal mucosa alone 
may eradicate the neoplastic process A case 
may be regarded as incipient so long as it re- 
mains symptomless and clinically unrecogniz- 
able, although the diagnosis may be made from 
histological findings From a dinical stand- 
point, It is highly desirable that cervical car- 
cinoma shall be detected and extirpated in its 
incipiency 

The other factor which makes an early diag- 
nosis of paramount importance is the scientific 
aspect of the problem We cannot hope to 
solve the cancer problem without acquiring 
exact knowledge of the histological genesis of 
carcinoma in the human At the present time 
-^^here is no clean cut histological definition of 
carcinoma Some pathologists consider varia- 
tions in the size, shape, and staining qualities 
of the epithelial cells and atjqncal mitotic fig- 
ures as carcinomatous, while others are reluc- 
tant to make a definite diagnosis of carcinoma 
unless malignant invasion into the stroma is 
present Whether carcinoma is the result of 
gradual changes in the biological function of 
the cells is a moot question It is difficult to 
draw a sharp line of demarcation between a 
benign atjqiical epithelial prohferation and 
carcinoma It is logical to assume, however, 
that if the histological study of a sufficiently 
large number of incipient cases were possible 
these questions might be solved eventualfy 
The utenne cer\nx is an ideal site for such an 
investigation, as it is easily accessible and per- 
mits the taking of biopsies without serious dis- 
comfort and unpleasant sequelie to the patient 
It IS unfortunate that the diagnostic histo- 
logical exploration of the cenncal mucosa has 
not had the attention it deserx^es This is par- 
ticularly true because this structure is the 


IS3 

most common site of pathological lesions in 
the female genital tract Ninety per cent of 
uterine carcinomas originate in the cervix 
Furthermore, in gjmecological practice a nor- 
mal looking cervix is unusual Considering 
these facts, it seems reasonable that the endo- 
cervix as a histological unit should receive as 
much attention as the uterine lining mem- 
brane, the endometrium In the many rou- 
tine diagnostic curettages the endocerxdx is 
hardfy, if ever, touched It must be remem- 
bered that a sirrple scraping of the endocerxnx 
with a curette does not proxdde sufficient tis- 
sue for a histological diagnosis As I pointed 
out in my prexdous studies, due to the peculiar 
anatomical structure of the cervical mucosa, 
adequate tissue material can be obtained only 
by excision. For this purpose I have employed 
the Hyams’ conization method (5) during the 
past 5 years in nearly txvo hundred cases, and 
have never observed any untoward after- 
effects If conization is done after dilatation 
and curettage, it does not add to the discom- 
fort of the patient and does not prolong hos- 
pitalization Routine removal of the cervical 
mucosa for histological examination should be 
regarded as a logical procedure in cases in 
which a diagnostic curettage is indicated 
Cervical pathology is not necessarify mani- 
fested by symptoms which w'ould indicate a 
diagnostic curettage It has been shown by 
my 2 cases that the most destructive lesion of 
all, carcinoma, may develop in a symptomless 
cervix The limited number of extremely early 
cases reported elsewhere in the literature were 
also found accidentally. Exddently, if a begin- 
ning cervical carcinoma is to be discovered in 
any large number of cases, a routine procedure 
must be adopted in office gynecology, w’hich 
permits the taking of cendcal biopsies, irre- 
spective of the absence of suspicious S5'^mp- 
toms A method is available, which by its 
Simplicity and safety desen’^es to be included 
m our diagnostic armamentarium For diag- 
nosticpurposesitisnotnecessarj'' to remove the 
cendcal mucosa throughout its entire length, 
since sufficient obsen^ations have proved that 
cendcal carcinoma originates in the lower half 
of the canal No early case has been found in 
the literature to indicate a higher point of ori- 
gin I designed cutting wires for coning out 
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histological changes simitar to those Found in 
the endometrium Fi>,urc 7 visualizes the cer 
vical specimen in iihich numerous markedly 
dilated gUnds with well prescrvtd epithelial 
lining are seen The picture very muchresem 
bles that found m hjTicipIastic cndometria, 
called the ‘ Swiss cheese pattern ’ The histo 
logicalstudy of both the endometrial and ceivi 
cal «pecimens re\ cals changes w hich arc known 
to be the result of e\ci.ssi\e estrone influence 
In the histological diagnosis of early ctrci 
cal carcinomas epithelial metaplasia ments 
special attention \\hcnc%er such a benign 
epithelial invasion is discovered, it is advisable 
to subject the specimen to a thorough study 
by making serial sections In my 2 cases a 
gradual transformation of benign epithelial 
hy'pcrtropbyintomahgnanLy wasnoted There 
is a strong indication that cpithilial metaplasia 
developing under hormonal influence consti 
tutes the basis on which carcinoma ongmates 
because of the added stimulus There really 
IS little difference between carcinoma cells and 
the normal epithelium The difference lies 



chiefly in an altered biological activity, mam 
fested bv rapid proliferation I'Ve know that 
estrone governs the normal proliferation 01 
the epithelial cells and that its continuous ac 
tion produces benign epithelial invasions into 
the glands which invasion however is or 
derly never penetrating into the surrounding 
stroma The factor w hich adds the stimulus 
for unorganized destructive, invasive growths 
has not y et been found 

The clinical course of my 2 reported cases 
deserves to be mentioned After having es 
tablished the diagnosis of carcinoma, no fur 
ther treatment was given these patients Both 
of them are regularly reporting for a gy neco 
logical follow up The hrst patient has novv 
been observed for 24 months and the second 
for 22 months, since the diagnosis of 
noma was established Both patients are well, 
and repeated careful examinations fail to re 
veal any sign of a lesion in the genital tract 
The elapsed time is too short to justiiy a final 
opinion but the implications are that the sim 
pie radical excision of the cervical mucosa 
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M any theories have been proposed 
by men interested in the various 
branches of medicine to explain 
the development of benign pros- 
tatic enlargement in man An extensive study 
of the gross and microscopic lesions has been 
made, but insufficient attention has been 
given to the early phases of the enlargement 
The urologist frequently observes that the 
benign enlargement of the prostatic gland, 
which he sees at operation, is covered by a thin 
layer of posterior urethral epithelium In 
many instances, the tumor seems to replace 
most of the prostatic gland There is full 
agreement with regard to the histological 
constituents of the surgical specimens They 
are composed of glandular, hbrous, and mus- 
cular tissues, but the relative amounts of 
these tissues are variable The fact that there 
is a preponderance of the glandular tissue has 
led investigators to presuppose that the en- 
largements are mainly glandular in origin 
The wide distribution of the glandular nodules 
in the various lobes of the prostate is further 
evidence in support of this theory One of the 
outstanding declamations is that of Marion 
and Zuckerkandl, who believed that these 
enlargements begin in the glands of Albarran 
Velpeau, as early as 1841, recognized fibro- 
muscular masses Thompson, in 1873, was 
inclined to believe that the primary tumors 
bear some resemblance to early uterine myo- 
mas As late as 1929, Kausch, in Germany, 
suggested that the glandular elements are 
derived from the deep urethral glands Keyes, 
Hinman, and Randall adduce evidence from 
the material studied to show that most of the 
foregoing theories of early development of 
“prostatic hypertrophy” are justifiable 

It is necessary to have more definite knowl- 
edge concerning the early anatomical phases 
of benign prostatic enlargement before its 
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cause can be logically established It is the 
object of this paper to attempt to throw more 
light on the first and foremost part of the 
problem, namely, the beginnings of the so 
called prostatic hypertrophy. In the prostatic 
glands which we see at the operating table, so 
much disorientation of the components of the 
organ has been produced by growth, pressure, 
and atrophy that little information is to be 
obtained from a study of them The basis for 
consideration of the early anatomical lesions 
of the so called prostatic hypertrophy is the 
study of anatomical specimens of prostates 
obtained at autopsy from subjects 45 years of 
age and upward From the microscopic study 
of minute, early lesions one can hope to show 
where and how the lesion originates. 

The specimens were fixed in 10 per cent 
formalin solution and cut transversely at five 
different levels. When small nodules were dis- 
covered, either with the naked eye or by 
microscopic study, serial sections were cut of 
the entire transverse section involved, and the 
nodule or nodules were followed up and down 
the prostate to their terminations Various 
stains were used, but the hematoxylin-eosin 
and Masson trichrome stains have proved the 
most satisfactory, the latter being employed 
to differentiate muscle from fibrous tissue 
The large and complete sections were first 
studied by throwing the entire section on the 
screen with the projectoscope This gave an 
opportunity for comprehensive study of the 
architecture of the gland as a whole which it is 
impossible to obtain by the use of the micro- 
scope For minute, localized detail of the 
sections, the microscope played its part 

From 150 specimens, 24 prostates with suf- 
ficiently early lesions have been studied The 
specimens contain aglandular and glandular 
areas in various stages of development In 
most of the specimens the two lesions exist 
together, in 6 only aglandular masses are 
found, in none of the specimens do glandular 
nodules exist without aglandular areas 
iSS 
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the lower half of the endocer\iv, which differ 
from the Hj ams conization w ires m their size 
and shape They are three quarters of an inch 
long and are constructed m two different 
shapes Figure 8 depicts the electrodes A the 
wire used in nullipara: and £ in lacerated cer 
vices, whereas C shows the motion by which 
the specimen is obtained Employing this 
method the area near the internal os is avoided, 
therebj causing less discomfort to the patient, 
as this region is the most sensitive part of the 
cervncal canal The circular evcision is com 
pleted in a few seconds and can be done with 
out anesthesia The cvcised specimen is placed 
in formalin solution for subsequent histologi 
cal studj The denuded area does not require 
after treatments, and re epitbehalization is 
complete after 3 weeks, without scar tissue 
formation or subsequent stenosis 
SUMMARV 

The present stud} is based on 59 cases in 
which 1 routine remov al of the cervical mucosa 
was done for purposes of a systematic histo 
logical investigation Although none of these 


cases revealed symptoms or clinical findings 
which indicated malignancy, in j patients defi 
nite cervical carcinoma was found In both 
cases a simple excision of the endocervix ap 
parently effected a cure Jly experiences jus 
tify the following recommendations (i) ho 
diagnostic curettage should be considered com 
plete without removal and histological exami 
nation of the cervical mucosa After dilata 
tion and curettage the Hy ams conization offers 
the simplest and safest way to accomplish this 
purpose (2) Every woman past her thirtieth 
year should be considered a potential candi 
date for cervical carcinoma It is advisable 
for patients in this age group to have at least 
one routine tissue examination of the lower 
half of the cervical mucosa The only contra 
indication for this procedure is inflammation 
or tenderness m the adnexa 
I believ e that in the present cancer conscious 
era it should not be difficult to impress our pa 
tienls with the advantages of a routine cervical 
biopsy Gynecologists who adopt these two 
recommendations, may be rewarded by the 
gratifying experience of recognizing and cur 
ing an occasional patient with incipient cervi 
cal carcinoma The accumulating histological 
studies on the lower half of the cervical canal 
will contribute greatly to a better understand 
ing of the phy siological function of a structure 
which IS a common site of carcinoma 
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Fig 4 Photomicrograph of prostate Fibromuscular 
nodule with budding duct branches adjacent to the nodule 
but external to capsule, C Note epithelial proliferation 
on duct wall adjacent to nodule and relative inactivity on 
its opposite wall X42H 

duct These epithelial buds may enter the 
solid nodule laterally or centripetally and 
form glands Because the glands grow more 
rapidly than the muscle and collagenous tis- 
sue, they may entirely replace the muscle 
tissue and cause the nodule to appear wholly 
glandular As the peripheral muscle tissue 
becomes compressed, it forms the “surgical 
capsule” of the glandular mass This method 
of glandular tissue formation from ducts is 
similar to that seen in the normal embryo- 
logical budding from the posterior urethra, 
which forms the anlage of the prostatic glands 



Fig 5 Same as Figure 4, 100 microns distant 


nor and middle hyperplastic lobes have not 
been studied, nor have we found the reason for 
the occurrence of an isolated glandular lobule 
within the bladder at some distance from the 
prostate and not connected with it A contin- 
uation of these studies should undoubtedly 
reveal these mysteries 

Since the glandular component of the pros- 
tatic hyperplasia is seen to be derived from 
the prostatic ducts within the urethral muscu- 
lar wall, one would like to analyze further the 
origin of the aglandular nodules The fibro- 
muscular nodules of the prostate resemble 
histologically the fibromyomas of the uterus 
(Fig 6) The uterine tumor has been shown to 


This process may be a re-awakening of the 
activity possessed by these ducts during the 
' embryological period One can readily demon- 
strate this epithelial response on the inside of 
;; a duct adjacent to an aglandular nodule, 
, while directly across its lumen the epithelium 
is dormant (Figs 4 and 5) 

In this study, glandular nodules have not 
been found m the lateral and posterior lobes 
of the prostate Aglandular nodules have been 
seen in the roof of the urethra and below the 
crista urethralis, from which hyperplastic 
lobes could theoretically develop The ante- 


develop from a muscle cell The sinus utricu- 
laris is the homologue of the uterus and hence 
of muellerian duct origin The work of Lowsley, 
Walker, and others on the embryology of the 
prostate and urethra discloses the fact that the 
muscle fibers of the lower muellerian duct sys- 
tem meet the muscle fibers of the wolffian duct 
system in the posterior urethra and intertwine 
themselves with the muscles which come down 
from the ureters, trigone, and bladder. The 
largest number of solid muscular nodules is 
found near the utricle and below its floor (Fig 
7) The aglandular, fibromuscular tumors 


111 


^56 SURGERY G\^ECOLOGY AND OBSTETRICS 



Tig 1 PhotomicfOKnph of prostate of man aged it 
jcirs Setlion near \erunionianura showing Cbromuscular 
nodule near urethra Xj 

The aglandular areas are found wilhm the 
musculature of the urethral wall The> ma> 
be single (Fig r) but are more often multiple 
and bilateral, located anywhere within the 
musculature of the urethral wall between the 
external and internal sphincters As thc> 
develop msizc, the) tend to btcome round and 
oblong in shape and mav later become quite 
large and encapsulated As the result of 
localized outgrow ths or of the union of two 
or more of the developing centers, they ma> 
assume i nodular appearance That the<e 
aglandular nodules develop to a sue <ufiiaent 



I IE 3 Pholomicrocraph of prostale of man aged 74 

vears sho\\in''biliteraltumor$ 1 a fibroiriuscuhr nndule 

halt invaded by glands B a smil! gtaniuJar nodule on 
opposite side Xi'i 



Fig J Photomicrograph of prostate of man aged O’ 
years sho»mgglandu!irnodu!ein literal portion of rouscu 
lar urethral wall Clindular nodule in Uteral portion of 
muscular urethral nail Glandular nodule contains hcivy 
mitscuUr stroma 

to cause urinary obstruction his been nell 
dtmonstrated b) Hmman and Sullivan, Mit 
chelland Blaisdell andVe«cen In the routine 
histological examination of surgical prostatic 
«pecimens, it is not uncommon to find masses 
of solid tissue and even definite encapsulated 
aglandular nodules in the presence of glandu 
lar nodules Patch and Rhea found that 85 4 
cent of 181 consecutive surgical specimens 
of so called prostatic hypertroph) showcdleio 
m>omatous nodules v arj mg m sue from 0 5 to 
3 o millimeiers 

The glandular nodules varv in size and are 
surrounded bv circular muscle fibers (Fig 2) 
The acmi within a nodule ma> show active 
budding projections and dilated cjstic areas 
Cystic dilatations may appear early, but cor 
poraamylacea are not seen in the earl) lesions 
The glandular nodules are found m the rnuscu 
lar wall of the urethra (Fig 3) and have not 
been seen in the latenl and posterior lobes 
\\heii these nodules increase in sue thc> 
deflect the urethr'i greatly , compress the true 
literal and posterior lobes, and appear as 
lateral lobes on either «ide of the urethra 
They apparently do not develop from the sub 
urethral glands of \lbarran as was formerly 
thought 

The studv of senal sections has led the 
authors to behtve that the glandular nodules 
arc a result of the inva ion of an aglandular 
nodule by epithelial buds from an adjacint 
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in dogs and rats As far as the authors are 
aware, no one has ever demonstrated a patho- 
logical benign prostatic enlargement in dog, 
rodent, monkey, or horse which caused reten- 
tion of urine, nor has such a lesion been pro- 
duced experimentally in animals All of the 
experimentally produced prostatic enlarge- 
ments are physiological hypertrophies, not 
tumors or hyperplasias We must not confuse 
them with the pathological lesion in man 
The natural prostatic enlargement in the old 
dog compares histologically with the experi- 
mental enlargement produced by testicular 
hormonal injections It can be reduced by 
removal of the testicular hormone or by cas- 
tration of the dog Castration in man has 
failed to show any effect on the pathological 
prostatic enlargement The fact that benign 
pathological enlargement of the prostate has 
been found in eunuchs leads one to minimize 
the part played by the testicle in its develop- 
ment 

Rothschild, Greene, and Brooks believed 
prostatic enlargement to be the result of in- 
flammation, as suggested by Ciechanowski, 
but Cabot and Smith have clearly demon- 
strated that men with histories of infection are 
less likely to develop a “prostatic hjrper- 
trophy ’’ Prostatic enlargement is not due to 
arteriosclerotic changes, because it occurs in 
individuals who do not have arteriosclerosis 
Reischauer’s theory of compensatory hyper- 
trophy is illogical Kausch has correctly ruled 
out the adenoma theory, because the growth 
does not fulfill the criteria enunciated for 
adenomas We have shown that the enlarge- 
ment does not begin in glands, nor is it neces- 
sarily derived from glands If it were derived 
from the musculature around a duct or gland, 
the primary nodule would show a duct or 
gland within its center This has not been 
shown m our observations 

SUiaiARY 

This work definitely discloses that the early 
change of benign enlargement of the prostate 
in man is primarily a multiplication of fibro- 
muscular elements It resembles in its early 
stages the uterine fibromyoma, which is de- 
rived from a muscle cell of the uterus Since 
the posterior urethra and the internal vesical 


sphincter contain muscle fibers which are de- 
rived from the same embryological building 
material as that of the uterus, it is fair to 
assume that these two tumors have the same 
origin We do not agree wholly with Adrion 
that the glandular portion of the tumor is 
necessarily derived from glands but believe 
that it has its origin in ducts adjacent to the 
fibromyomatous nodule The suburethral 
glands of Albarran are not involved in early 
lesions It is probable that the solid nodule 
produces some stimulating and proliferating 
effect upon the epithelium of the duct wall, 
causing the epithelium to invade the solid 
nodule and form glands within it The fibro- 
myomatous tissue IS invaded and overgrown 
by a more rapidly growing duct and glandular 
tissue, with the result that the nodule in its 
later stages develops the appearance of an 
encapsulated glandular tumor Benign pros- 
tatic enlargements are not hypertrophies but 
are true hyperplasias, derived from muscle, 
fibrous tissue, and ducts 

Recognition is made of the assistance of Dr. Dan S 
Egbert and of Dr Hyman A Weiner in the early part of 
this study Appreciation is also expressed to Mrs Ethel 
Kober for the preparation and mounting of the histological 
sections 

The greater part of this m ork was made possible by an 
anonymous gift and by a grant from the I'luid Research 
Fund of Yale University 
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Fig 6 Pbotomicrograpb o( prosute of man ag«d 67 

f ears showing fibromyomitous nodule Note capsule 
ew glands in one side and delinite whirS of muscle fibers 
resembling uterine myoma X40 


Fig 8 Photomicrograph of prostate Early fibremjoni 
atous noilule forming around vessels X41 


develop around small blood \essels tthich in 
crease in number with the grow th and nourish 
It (Hg 8) Whether the nodule remains fibro 
muscular or is transformed into a glandular 






smaU lieht areas below floor of orelbra r^re 
smung early 6bromu»cuIar nodules Three gtaiidular 

nodules are also present XJ03 


nodule depends on whether or not the pnmarj 
nodule is in\aded b> the epithelium of an 
adjacent duct 

Further eMdence to support the hj’pothesis 
that these tumors of the prostate anse from 
the \e5tigial component of the muellenan Si'S 
tem ma> be elicited from a consideration ol 
activity produced in homologous \estigial or 
gans b> hormones In the dog all the pros 
tatic glands arc derived from the epithelium 
of the utricle, which is very sensitive to estnn 
(Zuckerman) In rodents and the rhc'us 
monke> part of the glands of the prostate 
take their origin from the urethral buds and 
part from the sinus epithelium, while m man 
all of the prostatic glands hav e been shown to 
originate from urethral epithelial buds Fur 
ther studv along this line should add maten 
ally to the practical issues involved in tissue 
reactions to hormones 

Our present knowledge of these «pccihc 
reactions, although limited, is supportwi^ 
Low er and fus co w orkers, w ho hav e produc^ 
a physiological hypertrophy of the prostate 
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of the band the muscle arises from the 
of the ischium; but as far as can be 
mined by palpation only the three or 
'osterior fascicles actually arise from the 
The band as a whole can be readily 
ted almost throughout its length from 
acent margin of the coccygeus muscle, 
•rtion is entirely bony, no fibers enter 
’s of the pelvic organs 
' ygeus (Figs 2 and 3) Theplancof the 
ce of the coccygeus hes at almost 
to that of the iliococcygeus.* In 
if the ischial spine the separate 
\ery evident, but medially the 
oth and tendinous rather than 
muscle at its coccygeal inser- 
• thin It is aponeurotic at 
'Imost entirely aponeurotic 
largin 
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posteriorly). These ligamentous wings cor- 
respond in position to the transverse ligament 
of the pelvis but they are more than simply 
the fused fascial layers of the urogenital dia- 
phragm, since within each is included a band 
of muscle fibers They ascend on the lateral 
walls of the urethra for a distance of o 6 cm , 
the skeletal fibers becoming lost among those 
of its intrinsic musculature (Fig. 3) ® Here, 
again, as in the relationships of the levator to 
the organs, current descriptions have been 
found to be inadequate 
The urogenital diaphragm (triangular liga- 
ment) as a whole, situated below and in front 
of the pelvic diaphragm, completes the pelvic 
support; arising from the inferior ischiopubic 
rami, this musculomembranous shelf stretches 
across the anterior one third of the pelvic out- 
let at a right angle to the long axis of the 
vaginal canal The muscles of the urogenital 
diaphragm constitute the external sphincter 
of the urethra in the male, but in the female 
they are also closely related to the vagina and 
the urethra The muscle fibers course chiefly 
in a transverse direction, toward the midline 
Encountering the tubular organs, they insert 
firmly into their walls (Fig 3) 

As described, bilateral bands of muscle bun- 
dles ascend, wing-like, upon the urethra, 
clothed by the superior fascial layer of the 
diaphragm Between the urethra and the 
vagina only a slight interval exists, through 
which a few fibers of the sphincter interdigi- 
tate -with those from the opposite side of the 
'■ rmeum The bulk of the muscle fibers of 
so called sphincter of the urethra actually 
mates in the \vall of the vagina, as does 
'culature of the levator ani The space 
the vagina and the rectum is again 
that fibers can scarcely be traced 
idline at that point The most 
■'cd muscle fibers of the ujv*\ 
do not terminate as nnr 
11 of the rectum; *- 
, are aponeu- 

'' those m 

ler muscic 
jcii terminal 
tbra, which 

‘n>\tr«e 

*• ■'robin* 

ill 




Fig 6 PhotomicKgriph of prosdto of mta «g«d 67 
yean shoeing fibromyomatoui aodule Note capsule 
Feiv glands to one side and definice irturl of muscle 6ben 
resembling utenne myoma X40 


Fig 8 Photomicrograph of prostate Early fibromyom 
atous nodule forming around vessels X 4 t 


develop around small blood vessels which in 
crease m number tt ith the growth and nourish 
It (Fig 8) Whether the nodule remains fibro 
muscular or is transformed into a glandular 
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Ti" 7 photomicrograph of prostate of ru-« .j... 
years Note small light areas below floor of orethra r. 
senting early fibromuscular nodules inree i 
nodules are also present Xs oj 


nodule depends on whether or not the primary 
nodule is invaded by the epithelium of an 
adjacent duct 

Further evidence to support the hy’potcesis 
that these tumors of the prostate anse from 

the vestigial component of themuelleriansys 

tern may be elicited from a consideration 0 
activnty produced in homologous vestigial or 
gans by hormones In the dog, all the pros 
tatic glands are derived from the epitheliun 
of the utricle which is very sensitive to estrm 
(Zuckerman) In rodents and the rhe'us 
monkey , part of the glands of the prosta 
take their origin from the urethral buds an 
part from the sinus epithelium, while in man 
all of the prostatic glands have been shown to 
originate from urethral epithelial buds u 
ther study along this line should add 
ally to the practical issues involved in tis« 
reactions to hormones . 

Our present knowledge of these specinc 
reactions, although limited, is supporte y 
Lower and his co w orkers. who hav e producea 
a physiological hypertrophy of the pros 


THE ANATOMY OF THE PELVIC AND UROGENITAL 
DIAPHRAGMS, IN RELATION TO URETHROCELE 

AND CYSTOCELE 


ARTHUR H CURTIS, M D , F A C S., BARRY J. ANSON, Ph D (Med Sc ), and 
CHESTER B McVAY, M S , M D , Chicago, Illinois 


I N the course of a re-study of the female 
pelvis and perineum, certain controver- 
sial anatomical features of gynecological 
importance remained undetermined after 
our concerted attack from the combined view- 
points of the anatomist and the gynecologist, 
despite painstaking dissection of the pelves of 
five selected female bodies, a sixth dissection, 
this time from within the pelvis, displayed the 
anatomical relationships so effectively that we 
are impelled to present our observations and 
clinical deductions ^ The three accompanying 
illustrations by Tom Jones are life-size^ draw- 
ings made from the actual dissections 


subserous space between the peritoneum and 
the fascia, this is filled with an adipose areolar 
tissue, through which course the visceral 
nerves and vessels ^ 

The features of anatomy described are cor- 
roborative of those found in the usual descrip- 
tions of the female pelvis With them the 
present study is not particularly concerned, 
our interest being centered in the diaphrag- 
matic structures upon which the pelvic organs 
rest, and their tubular reflections, which, as- 
cending upon the organs, form strong musculo- 
fibrous investments 

ENDOPELVIC FASCIA 


PERITONEUM AND EXTRAPERITONEAL 

(cellular) tissue 

Within the pelvis of the present specimen, 
and in the manner regularly described, the 
parietal peritoneum of the abdominal cavity 
proper is carried downward into the pelvic sub- 
division of the cavity, where it is draped over 
the contained viscera, adapting itself to the 
inequalities produced by them ^ This peri- 
toneum IS at an appreciably higher level than 
the parietal fascia which covers the pelvic 
floor (the superior fascia of the pelvic dia- 
phragm) There is thus created a considerable 

Trom the Department of Obstetrics and Gjnecology and the 
Department of Anatom> (contribution no 277), Northwestern 
University Medical School Pre-sented, in part, at the San Fran- 
cibco meeting of the \merican Medical Association (J Am M 
Ass , 1938, III 903) 

^The subject was a negress, 20 >cars of age, 5 feet 3 inches 
tall, weight 72 pounds (after embalming) The pelvis and 
perineum were completeI> free from gross pathology, the arteries 
''ere unusually well injected It is the authors’ belief that such 
a report upon serial dissections of a completelv normal subject 
should be helpful to the g>necologist, stylized portrayals are 
common conventionalized descriptions thereof equally abun- 
dant It IS planned to extend this study as rapidly as suitable 
specimens become available 

• The plates have been reduced to fi'e-eighths actual ‘Jize 

=^Compare Figs S6 to Sg, 94 to 96, in Anson, B J Anatomv 
of the female genitalia and pelvic soft parts Chantnr T 
Obstetrics and Gjnecologj, edited bj Arthur H Cu ‘"s IMuK 
dtlphia W B Saunders Co , 1933 ’ 
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A hriTi lascia covers the pelvic floor, this is 
the superior fascia of the pelvic diaphragm 
(Fig i), the endopelvic fascia is that portion 
which is reflected from the floor upward upon 
the viscera The manner of reflection for the 
bladder is different from that for the rectum 
and vagina (Fig i) An aponeuroticofascial 
ridge sweeps forward from the region of the 
spine of the ischium, and soon divides into an 
inferior fascial arch, the white line, and the 
♦ somewhat more superiorly placed, slightly 
curved arcuate ligament. At the lateral wall 
of the bladder the fascial arch (the white line) 
is a wing-hke elevation standing away from 
the pelvic wall, the abundant cellular tissue is 
easily removable from it Each wing divides 
to pass in front of and behind the bladder 
thus forming a fascial tube for that organ’ 
Ine urethra is covered anteriorly with the en- 

laterally, the fascia is 
stretched from the pelvic wall to the bladder 
above the level of the urethra 
The fascial tubes of the endopelvic fascia 
lor the vagina and the rectum are reflected 
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Fig 2 The lascial layers illustrated m Figure t have been removed and the vis- 
cera excised to a lower level, in order to demonstrate the muscular constituents of 
the pelvic floor and the relations of these to the viscera The urethra has been 
pulled aside to show the course of the levator fibers on its posterior aspect and the 
nature of the “pubourethral ligament,” indicated by an asterisk 


upper border is arching, convex on its superior 
edge, this line of attachment coinciding at the 
summit of the convexity with the edge of the 
obturator foramen at the position of the ob- 
turator canal 

This anterior portion of the levator ani in- 
serts not only into the coccyx but also into the 
urethra, the vagina, and the rectum, the rectal 
portion is broadest, the vaginal insertion is 
two-thirds as wide as the rectal, and but few 
fibers enter the urethra, these upon its postero- 
lateral aspect 

The fibers of the muscle which pass to the 
vagina ascend for a short distance upon the 
vagina, then lose themselves in the intrinsic 
musculature of the organ 

These important visceral relations of the 
pubococcygeal muscle are neglected features 
in the textbooks of anatomy which students 
and practitioners customarily consult, no 
mention has heretofore been made of the rela- 


tions of the muscle bundles to the urethra, 
that which has been offered regarding their 
relation to the vagina and the rectum is in- 
correct 

Thus, Gray (1936) states that the pubo- 
coccygeus is directed backward along the 
side of the anal canal on the way to a coc- 
cygeal attachment; according to Cunning- 
ham (1937) the medial part of this muscle 
(termed puborectalis) sweeps backward over 
the side of the vagina and the rectum, the 
muscles of the two sides meeting dorsally to 
form a sling for the anorectal Junction This 
concept 15 repeated m Morris (1933), the 
statement being made that the fiber bundles 
course past the urogenital organs and the rec- 
tum on each side According to Spalteholz 
(1930) a few fibers are sent into the wall of the 
rectum, Piersol (1930) similarly describes an 
insertion of pubococcygeal fibers into the 
lower part of the rectum. 
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Iig j Anterolitwally tbelay«r»oflbeabdoimna1»allJ)avebeenturfie<lfor''4tdalons 

a medial cut poscerolaterally the al« of (he ilium have been cut hotuontallv together 
with the iliopvoaj muscles and fasci* postenorlv the sacrum has been transected at the 
same horuontal level All of the pentoneuto and thesubserous tissue have been removed 
to expose the fascia of the pelvis ^^l(hlll the lesser pelvis the organs have been 
transected together with reflections of the diaphragmatic fascia the endopel'ic fascia 
The vesical vaginal and rectal lubes of endopelvic fascia have been freed from their 
respective viscera and retrarted 


upward from the peUic floor at the poiut 
where these viscera perforate the pelvic dia 
phragm In consideration of the fact that 
there arc three tubes of fascia encasing rcspec 
ti\el> the urethra and bladder the vagina 
and the rectum, it is evident that there is a 
double la>er of fascia between adjacent or 
gans Each fascial envelope i» in intimate 
relationship with the musculature of the cor 
responding \n»cus, receiving muscle fibers 
from it '\nd it i:» the fascial envelopes 
plus the muscle fibers interwoven with them 
that arc used in the repair of c>stoccle and 
urethrocele Similarl>, the rectal and vaginal 
envelopes together furnish the firm musculo 
fascial support utilized in the repair of the 
rectocele 


THE PELVTC DLVTiniACM 
Lrator am As regularl> describe^ the 
levator am muscle consists of two subdivi 
sions pubococcygeal and iliococcygeal 

I Pubococcygeits The pubococcygeal part 
of the entire muscle onginates along the 
bone and tendinous arch (Figs 2 and 3) I ® 

d «"ik! 
».vvcl J ‘ 'J 
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tion of the band the muscle arises from the 
spine of the ischium, but as far as can be 
determined by palpation only the three or 
four posterior fascicles actually arise from the 
bone The band as a whole can be readily 
separated almost throughout its length from 
the adjacent margin of the coccygeus muscle 
Its insertion is entirely bony; no fibers enter 
the walls of the pelvic organs 

3 CoccygeK5 (Figs a and 3) The plane of the 
flat surface of the coccygeus lies at almost 
right angles to that of the iliococcygeus ^ In 
the region of the ischial spine the separate 
fascicles are very evident, but medially the 
surface is smooth and tendinous rather than 
muscular The muscle at its coccygeal inser- 
tion is excessively thin It is aponeurotic at 
its insertion, and almost entirely aponeurotic 
along its posterior margin 

THE UROGENITAL DIAPHRAGM 

The superior fascia of the urogenital dia- 
phragm, in relation to the urethra, is not a 
smooth plane, being elevated at the lateral 
margins of the urethra to a height of o 8 cen- 
timeter above the floor proper (Fig 2) This 
paired structure is a miniature counterpart of 
the uterosacral ligaments Arising from the 
pubic bone it forms bilateral bands which 
narrow somewhat, then spread out upon reach- 
ing the urethral wall Posteriorly, in ascending 
from the pelvic floor, they are smooth, but 
anteriorly they are set off from the pelvic 
floor and elevated m the form of wing-hke mar- 
gins Together the wings, which might well 
be called pu o-tireihral hgaments, bound a tiny 
cul-de-sac through which the perineal veins 
communicate with the pelvic venous plexus 
(removed m the dissections), this cul-de-sac, 
oval in outhne, is i 5 centimeters wide, o 8 
centimeter long (with the urethra retracted 

^The cocc>gcus muscle is 2 4 centimeters ttide at its origin, 4 o cen- 
timeters in Ntidth at the insertion, at this e\tremit> the aponeurosis 
attaching the muscle to cocc>x is exceedinglj thin, measunng slightl> 
less than o 1 centimeter in thickness Since the only important differ- 
ence structuraUj between the iliococcygeus and the coccygeus is in the 
character of the origin, the present termmolog\ ^^ould seem to be 
illogical While one muscle arises principally from tendon and the other 
from bone, both insert into the cocey'x or coccyx and sacrum It nouM 
seem that the former sh9uld be termed iliococcygeus. as it non i* (since 
Its tendinous origin is iliac), whereas the latter should be called Jschto- 
coccy gcus, because its insertion sets it off from the other two portions 
it realla should be included with them as one of the constituents of the 
pcNic diaphragm The fact that the coccyx is wide proximally and 
therefore tills a greater portion of the pcKic opening should make no 
difference in the scheme of naming these two muscles So far as can be 
judged from the specimen, the origin of the coccygeus lakes place from 
the aery margin of the ischium just abo\e the spine and from the 
posterior border of the spine Uself 


posteriorly) These ligamentous ivings cor- 
respond in position to the transverse ligament 
of the pelvis but they are more than simply 
the fused fascial layers of the urogenital dia- 
phragm, since within each is included a band 
of muscle fibers They ascend on the lateral 
walls of the urethra for a distance of o 6 cm , 
the skeletal fibers becoming lost among those 
of its intrinsic musculature (Fig 3) ^ Here, 
again, as in the relationships of the levator to 
the organs, current descriptions have been 
found to be inadequate 

The urogenital ^aphragm (triangular liga- 
ment) as a whole, situated below and in front 
of the pelvic diaphragm, completes the pelvic 
support, arising from the inferior ischiopubic 
rami, this musculomembranous shelf stretches 
across the anterior one third of the pelvic out- 
let at a right angle to the long axis of the 
vaginal canal The muscles of the urogenital 
diaphragm constitute the external sphincter 
of the urethra in the male, but in the female 
they are also closely related to the vagina and 
the urethra The muscle fibers course chiefly 
in a transverse direction, toward the midline 
Encountering the tubular organs, they insert 
firmly into their walls (Fig 3) 

As described, bilateral bands of muscle bun- 
dles ascend, wing-like, upon the urethra, 
clothed by the superior fascial layer of the 
diaphragm Between the urethra and the 
vagina only a slight interval exists, through 
which a few fibers of the sphincter mterdigi- 
tate with those from the opposite side of the 
perineum The bulk of the muscle fibers of 
the so called sphincter of the urethra actually 
terminates in the wall of the vagina, as does 
the musculature of the levator am The space 
between the vagina and the rectum is again 
so narrow that fibers can scarcely be traced 
across the midline at that point The most 
posteriorly placed muscle fibers of the uro- 
genital diaphragm do not terminate as muscle 
fascicles in the wall of the rectum, rather it 
would seem that there are aponeurotic exten- 
sions to the rectum of those muscle fibers 

*Tbat part of the urethral sphincter muscle which ends in the 
\apna »s t 3 centimeters wide, that which terminates in the urethra is 
exai^ly half that wadth The pelvic urethra, which would correspond 
to Ibe prostalic portion of the male, is 2 5 cenlimeters in length Tlic 
urethra measures i 4 centimeters in the transxerse direction, 08 cen- 
timeter m the sagittal It is apparent from probing its lumen that an 
appreciable dilatation occurs between the internal meatus and the level 
of the urogenital diaphragm 
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Tis 3 The muKutalure of the left $ide remams the same aa in h?ure 2 The 
urethra baa been cut down to mtbio 1 4 centimeters of the urogenital diaphragm 
The right half of the vagina has been cut to a level corntponding to that of the su 
penor surface of the urogeniul diaphragm on the left it remams as m the preced 
ing figure On the nghl the pubococcygeal portion of the pelvic diaphragm has been 
removed and the iliococcygeal portion has been retracted to sbon the gluteus maxi 
fflus muscle 1 rom tbe ischiorectal fossa all of the fatty tissue has been removed to 
expose the inner suKace of the penneal integument The musculature of the urogeni 
tal diaphragm (the urethral sphincter) i» revealed by the removal of the superior fas 
cia additionally the pudendal artery and its branches are shown as they pass from 
\lcock s canal co (he viscera aod urogenital diaphragm the veins have been excised 


It IS evident from the foregoing that no 
standard work on anafomj presents a desenp 
lion of pelvic structure which meets the re 
quirements of present day gjmecologj 
As m the case with the vaginal part, the 
muscle fibers of the rectal subdivision of the 
pubococcygeus are lost m the intrinsic coal 
the small muscle bundles became tendinous 
and insinuate themselves into the space be 
tween the longitudinal and circular coats of 
intrinsic musculature there interdigitating 
with the fibers of smooth muscle Between 
these interdigitating muscle bundles there oc 
cur definite hiatuses through which pass small 
hemorrhoidal vessels with the unaided c>e at 
least five of these can be seen (vcrssels have 
been removed in the dissections so that only 
spaces are seen in Figs 2 and 3) 

The part of the entire pubococcygeus which 
inserts chiefly into the coccyx resembles a true 


subdivision, since between it and that portion 
which terminates in the rectal wall a cleft 
exists along two thirds the length of the ad 
jaccnt maigin— the cleft interrupted midway 
by an exchange of muscle fibers across the 
hiatus The cleft is prominent at its medial 
end, since there it is bounded posteriorly by 
fibers which pass to a deeper part of the rec 
turn The insertion of the hinder part is 
covered by a ligamentous band which takes 
the place of the expected rectococcygeus 
muscle 

2 IluKoccygcits This posterior or iliac part 
of the levator am at its origin is chiefly ten 
dinous(Figs 2 and 3)' The border is concave 
supenoriy the combined origin of the iho 
coccygeus and pubococcygeus describing an 
S shaped curve At the extreme posterior por 

I m Irri o e i pp^ by tbe p b.<occyfeus) 
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tion of the band the muscle arises from the 
spine of the ischium; but as far as can be 
determined by palpation only the three or 
four posterior fascicles actually anse from the 
bone The band as a whole can be readily 
separated almost throughout its length from 
the adjacent margin of the coccj^geus muscle 
Its insertion is entirely bony , no fibers enter 
the walls of the pelvic organs. 

3 Coccyge!«(Figs sand 3) The plane of the 
flat surface of the coccygeus lies at almost 
right angles to that of the ihococcygeus ^ In 
the region of the ischial spine the separate 
fascicles are very evident, but medially the 
surface is smooth and tendinous rather than 
rnuscular The muscle at its coccygeal inser- 
tion IS excessively thin It is aponeurotic at 
its insertion, and almost entirety aponeurotic 
along its posterior margin 


THE UROGENITAL DIAPHRAGM 

The superior fascia of the urogenital dia- 
phragm, in relation to the urethra, is not a 
smooth plane, being elevated at the lateral 
margins of the urethra to a height of o 8 cen- 
timeter above the floor proper (Fig 2) This 
paired structure is a miniature counterpart of 
the uterosacral ligaments Arising from the 
pubic bone it forms bilateral bands which 
narrow somewhat, then spread out upon reach- 
ing the urethral wall Posteriorly, in ascending 
from the pelvic floor, they are smooth, but 
anteriorly they are set off from the pelvic 
floor and elevated in the form of wing-Iike mar- 
gins Together the wings, which might well 
be called pu o-ttrethralligamenU, bound a tiny 
cul-de-sac through which the penneal veins 
communicate with the pehnc I'enous plexus 
(removed in the dissections), this cul-de-sac 
oval^ m outline, is 1 5 centimeters wide o 8 
centimeter long (with the urethra retra'cted 
tnZVtTih •* ° 

attachms the muscle to cocccc is cxceedineK aponeurosis 

less than o i centimeter ,n thiine=, "smel hi sliphtlj 

ence structural!} betucen the iliococcteeusMjlfiY^ >"iportant diller- 
chtracter of the origin, the preseSffe™,).? '“^Vseus is m 
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difference in the scheme of naming theseiivo'^miSlfi®^ slioufd male no 
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the s cr} margin of the ischium just abo\ Place from 

posterior border of the spine itself ^ spine ^nd from tht 


posteriorly) These ligamentous wings cor- 
respond in position to the transverse ligament 
of the pelvis but they are more than simply 
the fused fascial layers of the urogenital dia- 
phragm, since within each is included a band 
of muscle fibers They ascend on the lateral 
walls of the urethra for a distance of o 6 cm., 
the skeletal fibers becoming lost among those 
of its intrinsic musculature (Fig 3) “ Here, 
again, as in the relationships of the levator to 
the organs, current descriptions have been 
found to be inadequate 
The urogenital ^apbragm (triangular liga- 
ment) as a whole, situated below and in front 
of the pelvic diaphragm, completes the pelvic 
support, arising from the inferior ischiopubic 
rami, this musculomembranous shelf stretches 
across the anterior one third of the pelvic out- 
let at a right angle to the long axis of the 
vaginal canal The muscles of the urogenital 
diaphragm constitute the external sphincter 
of the urethra in the male, but m the female 
they are also closely related to the vagina and 
the urethra The muscle fibers course chiefly 
m a transverse direction, toward the midline 
Encountering the tubular organs, they insert 
firmly into their walls (Fig 3) 

As described, bilateral bands of muscle bun- 
dles ascend, wmg-like, upon the urethra, 
clothed by the superior fascial layer of the 
diaphragm Between the urethra and the 
vagina only a slight interval exists, through 
which a few fibers of the sphincter interdigi- 
tate with those from the opposite side of the 
perineum The bulk of the muscle fibers of 
the so called sphincter of the urethra actually 
terminates in the wall of the vagina, as does 
the musculature of the levator ani The space 
between the vagina and the rectum is again 
so narrow that fibers can scarcely be traced 
across the midhne at that point The most 
posteriorly placed muscle fibers of the uro- 
genital diaphragm do not terminate as muscle 
fascicles in the wall of the rectum, rather it 
would seem that there are aponeurotic exten- 
sions to the rectum of those muscle fibers 


lagina is^^tymimerors^nTd?' "hich ends in the 
eaactl} half that mdih The "Inch terminates in the urethra is 
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\\hich are contributed to the perineal bodj 
Thej affect oiJj the antenor third of the 
rectaWall, the remaining posterior two thirds 
of the rectum receives fibers only from the 
pelvic diaphragm 

ISCHIORECTAL FOSSA 

Just inferior to the line of attachment of 
the combined origin of the pubococcygeal 
portion of the-Ievatorani muscle and superior 
to the bon> ongin of the urogenital diaphragm 
next befow, la situated the obturator fascia, as 
it forms the lateral wall of the antenor recess 
of the ischiorectal fossa (Fig 3) Mcdia 11 >, 
near the viscera, this recess is a mere chink 
along the line of fusion of the muscles and 
investing fascias of the urogenital and pelvic 
diaphragms Its roof is the pubococcjgcal 
portion of the levator am (retracted m Fig 3 
to reveal the posterior recess of the same 
fossal Its floor is the gluteus maximus mus 
cle Crossing this space arc the vessels which 
will be described hereinafter At the medial 
limit of the fossa is the external sphincter 
muscle of the anus ‘ 

At the anterior fiiuit of both diaphragms 
their la>ers virtuallj meet, the deft between 
the levator am and the subjacent supenor 
fascia of the urogenital diaphragm being a 
very slight one* It will be recalled that at 
this antenor point the urogenital diaphragm 



ib elevated locally to form bands which we 
have chosen to name the “pubo urethri! 
ligaments ” 

BIOOD VESSELS 

Arkrtes From the internal pudendal arterv 
two vessels are giv en off, the postenor one to 
structures in the anal tnangle, the antenor to 
those in the urogenital (Fig 3) The postenor 
stem lb the infenor hemorrhoidal artery which 
sends branches to Che anal canal and, enroute 
several to the fatty tissue in the fossa The 
anterior stem divides into two branches, from 
the hinder one of the two, twigs are given off 
to the musculature in the two compartments 
one tw ig, the perineal artery , pierces the base 
of the superficial compartment The forward 
branch, like the others, courses anteriorly, 
remaining near the lateral wall of the antenor 
recess in the substance of the urogenital dia 
phragm, therein it gives off muscular branches 
and sends twigs to the vagina* The mam 
stem continues forward as the ditondal at 
tery I ems The veins m general follow, in 
plexiform manner the arterial stems 
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EARLY SURGERY IN BILIARY DISEASE 

E L ELIASON, BA,MD,ScD,FACS, and J PAUL NORTH, A B , M.D , F.A C S , 

Philadelphia, Pennsylvania 


S tatistics from the large medical 
climes in this country show that biliary 
disease is the most frequent single 
cause of indigestion, and that 6o per 
cent of the complaints made to the physician 
are referred to the gastro-intestinal tract 
Expressed differently it can be safely stated 
that 15 per cent of the population of the 
United States suffers from biliary disease 
This figure increases to 30 per cent after the 
age of 45 years In the past the diagnosis was 
made entirely upon clinical findings and his- 
tory and consequently many cases were missed 
until the extracystic complications of jaun- 
dice, pancreatitis, cholangitis, etc , showed the 
true state of affairs Today, however, there is 
but little excuse for overlooking biliary dis- 
ease. Eighty per cent of our own diagnostic 
failures have been due to inability, through 
linguistic difficulties, to obtain a satisfactory 
history. We never operate on dye evidence 
alone The use of the x-ray, the dye test, 
biliary dramage and a careful history should, 
and has, resulted in earlier and more frequent 
diagnosis and also in estabUshing in people’s 
minds the fact that indigestion, gas, dyspepsia, 
eructations, etc , are merely symptoms of a 
disease that requires surgery to estabhsh a 
cure And yet vital statistics of the insurance 
companies show that the nation’s mortality 
from this condition is just as high as it was 24 
years ago, despite early and better diagnosis 
and we hope better surgery with vastly im- 
proved pre-operative and postoperative care 
There is but one answer— and that is delay in 
the proper surgical treatment while unjusti- 
fied medical treatment is continued Medical 
treatment is rarely, if ever, justified for symp- 
toms producing calculi with or without com- 
plications It IS to be remembered that silent 
gall stones do exist These rarely if ever re- 
quire protective surger>' but all others do 
require both protective and corrective sur- 
gery The patient, the physician, and even the 
surgeon have been all too prone in the past to 


procrastinate Surgery practised early in the 
disease and earty in the acute attack has pro- 
duced a remarkable reduction in morbidity 
and mortality 

ACUTE CHOLECYSTITIS 

At the moment the management of acute 
cholec3'stitis is the most controversial topic 
in connection with the surgery of the gall 
bladder Surgeons of outstanding ability are 
divided in their opinion as to whether it is 
best to operate on these cases immediately or 
after the acute attack has subsided The 
arguments for immediate operation are that 
the compheations of empyema, gangrene, and 
perforation occur in acute cholecystitis as 
they do in acute appendicitis, that these com- 
plications frequently are not recognized since 
the severity of the clinical symptoms does not 
run parallel to the pathological changes in the 
gall bladder, that the mortality due to these 
complications offsets any reduction in mor- 
tality which may accrue from delaying the 
operation, and finally that the patient is 
spared needless pain The arguments for de- 
lay are that the analogy between acute chole- 
cystitis and acute appendicitis is not valid in 
that gangrene and perforation are not as 
likely to occur in the gaU bladder as in the 
appendix, that even if perforation does take 
place there is a far greater probability of the 
resulting peritonitis being localized by adhe- 
sions, that the gravity of any operation on the 
gall bladder requires that the general condi- 
tion of the patient be as favorable as possible, 
and that the edema of the gall bladder wall 
during the acute phase makes operation un- 
duly hazardous In the surgical literature of 
the pa^t few_ years the voices of those who 
favor immediate operation have been raised 
more loudly than those holding to a con- 
servative \nenq)oint This has upset com- 
pletely the formerly accepted opinion that 
operation should be withheld until the acute 
process "cools off ’’ Miller, after having two 
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patients die from perforation during thepenod 
of expectancy, reviewed a senes of 200 
from the Jfassachusetts General Hospital and 
observed that in the fatal casts the penod 
from the onset of acute symptoms to opera 
tion averaged 15 davs, while in those who re- 
cov ered it w as 8 3 days Zinninger noted that 
of the patients whose operation was delated 
onI> 37 per cent improv^, 35 per cent showed 
no significant change, and 27 per cent became 
definitely worse Stone contends that the 
tendenc} to perforation and spreading perito 
nitis from acute cholec>stitis differs only in 
degree and not in principle from the course of 
acute appcndic-ibsorpeTforatinguJccrand that 
the patients who arc going to become worse 
with delay require prompt operation, while 
those m w hom the s> mptoma w ould subside do 
just as well with early surgery Judd and Phil 
lips noted an incidence of the complications of 
gangrene and perforation in 13 4 per cent of 
cases of acute cholecystitis They sub»cribe 
to the phn of early operation with rtserva 
tions, believing that in certain cases it is wi^er 
to postpone the operation for a long time and 
that there can be no set plan for dealing with 
this disease 

Smith, influenced by his etperience at St 
Luke's Hospital m New \ork feels that 
immediate operation should not be done 
without urgent indication and, particularly m 
the older patients and the poor nsLs, if the 
course is favorable under observation, it is 
wiser to wilt for ‘ cooling ofl ’ Heuer js 
emphatic about the desirability of early opera 
tion pointing out in a review of cases from the 
New \ork Hospital that the incidence of 
extracholecystic abscess in acute cholecystitis 
IS 10 5 per cent as compared with a 17 5 per 
cent incidence of perforation in acute appendi 
citis In Heuer s senes, all of whom wen- 
operated upon promptly, the operative mor 
tahty was only 2 i per cent unless perforation 
had occurred prior to operation m which case 
It w as 1 2 5 per tent Tav lor places the oper 
ative mortality at 5 per cent if operation is 
done during the first 4 day s of the attack and 
at 24, per cent thereafter but adds that no case 
is so urgent that pre-operativ e administration 
of adequate amounts of glucose can be neg 
Iccted 


Confusion has arisen due to the failure of 
many advocates of early surgery to state 
clearly 

1 \V hether immediate operation means an 
emergency procedure done within an hour or 
two of the onset of the illness or after the pa 
ticnt's admission to the hospital, or ont done 
after complete studies can be made to assess 
the patient's condition and the time allowed 
for the required pre operativ e preparations to 
be earned out, 

2 \\ hether cholecystectomv is done as 3 
routine procedure or the operation adapted to 
the finding:,, 

3 ttliether the jncidtncc 0/ the Ijte com 
plications of biliary fistula and stnetures of 
the ducts following the removal of acutely 
inflamed edematous gall bladders has m 
creased therefrom 

Preltminary (reatmenl In cases with a posi 
live or proved diagnosis seen during the first 
few hours of an attack, morphia hypodermi 
cally should be given at once and everything 
withheld by mouth Fluids, preferably glu 
cose 5 per cent in salt solution, is given by 
venoclysis Operation is undertaken as soon 
as the necessarv general medical suncy can 
be earned out, the frequent co evistente of 
diabetes and mvocarditis with biliary disease 
being kept in mind At this stage the absence 
of edema permits the ideal cholecy stectomy to 
be performed a« a rule Thost patients who 
have been ill 24 to 36 hours without adequate 
treatment are also best managed bv morphine, 
venoclysis, and starvation for 12 to 18 hours 
If after this period any one symptom fails to 
subside, operation i» done Similarlv patients 
admitted after 24 or more hours, who are still 
ill despite proper treatment 1 e , morphia and 
the withholding of everything by mouth, 
should have prompt operation It been 
our experience that in patients who have had 
acute obstructive gall bladder disease for or 
more days the symptoms will not as a rule 
subside compktely under any treatment ex 
cept surgery hence further delay is dangerous 
and useless In all three groups the procedure 
may be either cholecy stostomy orcholeostfc 
tomy depending upon the local conditiors 
which govern safe surgery such as induration 
or edema around the ducts obscuring t e 
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anatomy, pancreatitis, jaundice, perforation, 
etc 

When this expectant mode of treatment is 
adopted and the patient’s course is favorable, 
operation may be deferred until the tempera- 
ture has been normal at least a week, and the 
local tenderness has entirely disappeared. 
Flint points out that usually some perichole- 
cystitis accompanies acute inflammation of 
the gall bladder and that operation done too 
soon may result in the spreading of this infec- 
tion Furthermore the surgeon is frequently 
surprised at the amount of residual edema and 
lymphatic adenopathy found in cases which 
have apparently subsided This increases the 
technical diSiculties of the operation and also 
the hazard of injuring one of the ducts The 
pathological state of the gall bladder cannot 
be safely estimated by any physical or labora- 
tory tests— hence the danger of delay. Not 
infrequently the problem will arise of persuad- 
ing a patient to have the operation when he or 
she seems to have recovered Such patients 
are courting certain trouble, and the necessity 
for operation should be insisted upon. 

In determining upon the operation to be 
done, the crux of this problem lies in the 
recognition not only of the fact that acute 
cholecystitis demands early surgical interven- 
tion but that the operation must be suited to 
the conditions of acute local infection Accord- 
ingly the procedure which may be ideal from 
the standpoint of ultimate morbidity may 
have to be modified for the sake of immediate 
mortality. Cholecystectomy is a better opera- 
tion than cholecystostomy but the latter may 
frequently be safer and more prudent in the 
presence of acute inflammation The rule 
must be observed absolutely that cholecystec- 
tomy should never be done unless the relation- 
ships of the hepatic, cystic, and common 
duct and the cystic artery can be clearly 
\nsualized by the surgeon. Granting that in 
all cases cholecystectomy is more satisfactory 
from the standpoint of ultimate results, the 
indications for cholecystostomy may be stated 
as follows, (r) when the condition of the local 
tissues militates against safe removal of the 
gall bladder, (2) when the physical difficulties 
of obesity, uneven anesthesia, poor illumina- 
tion or inadequate assistance make proper ex- 


posure impossible; (3) when serious local com- 
plications, such as jaundice, pancreatitis, or 
carcinoma call for drainage only, (4) when 
age or serious renal cardiovascular or pulmo- 
nary complications indicate that surgical in- 
tervention should be simple and expeditious 
The safety of the patient is greatly enhanced 
if the surgeon will recognize not only his own 
but the limitations of his patient, and stops 
with a cholecystostomy rather than attempt- 
ing too much at one operation 

CHRONIC CHOLECYSTITIS 

Surgical treatment is indicated in most 
cases of chronic cholecystitis with or without 
stones provided the diagnosis is reached after 
careful investigation which excludes other pos- 
sible sources of pain or indigestion. The 
laboratory findings must not be overempha- 
sized in making this diagnosis unless they are 
in agreement with the clinical history. The 
roentgenologic demonstration of gall stones 
does not necessarily imply that these are re- 
sponsible for the patient’s symptoms, since 
silent stones are frequently carried for many 
years It is for this reason that every effort 
must be made to exclude extrabiliary causes 
before subjecting the patient to surgery for 
failure to do so may result in disappointment 
to both patient and surgeon Medical treat- 
ment is justifiable so long as it gives uninter- 
rupted relief There is a tendency in this as in 
other diseases of a chronic and not completely 
incapacitating nature to procrastinate before 
submitting to a major surgical procedure. It 
must be remembered that not only do the risks 
and the technical difficulties of biliary surgery 
increase with delay but after the infection 
has extended to adjacent organs removal of 
the gall bladder cannot be expected to cure 
the patient Graham aptly illustrates the 
peril of procrastination by citing operative 
mortality figures for cholecystectomy If done 
after two attacks it is 2 to 3 per cent, after 
three or more attacks, 8 to 9 per cent, in the 
presence of jaundice, 10 to 12 per cent, and 
wnth pancreatitis it is 50 per cent Mason 
estimates that about one third of his patients 
are relieved by a medical regimen; the others 
either submit to operation after a few years or 
should do so but refuse. 
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The results of surgt ry m cholelithiasis ate 
better than m non calculous cholecystitis 
This may be due in part at least to the ^ater 
accuracy of diagnosis when historj of typical 
colic IS elicited Cholecvstectomy likewise 
gives better results than cholec> stostoin> The 
former is the operation of choice provided th«- 
sutgeon IS able to visualize cleatly the reJa 
tionshipi of the c>stic, hepatic, and common 
ducts and the cjstic arterj and provided the 
condition of the patient rv arrants the perform 
ance of the more extensive operation fhere 
are instances in aged or poor nsk indiirduals 
when simple removal of stones and drainage 
of the gall bladder is wiser than choleqstec 
tomv 

Electroc irdiographic studies are desirable 
but rajocardial disease should not contra 
mdicati gall bladder surgery There is wi 
creasing c\jdcrce that removal o! the gall 
bladder maj improve the cardiac condition, 
particularlj in patients with atthvthmiis 
Provided these cardiac patients are compen 
sating or can be restored to compensation b> 
bed rest and digitalis, they present no mote 
serious surgical risk than do those with normal 
hearts 

Infection of the biie b> the bacilli of typhoid 
fe\er is an indication for cholecystectomy 
These tvphoid carnets presi nt a public health 
menace through the periodic discharge ol or 
ganisms nto the intestinal tract This sourct. 
of infection can be eradicated only by remo^ al 
of the gall bladder Collet and ForsbeeW te 
port S8 Q per cent of cures in a senes of ih 
tvphoid carriers operated upon ard recom 
mend that earners w ho are under the age of 50 
be subjected to choiccvstcctom) ■wheth«'r or 
not the\ show clinical evidence of choice's 
titis In the older patients the nsk of operation 
js greater and discretion must be used b> ad 
Viang operation only when the usual indwa 
tions exist 

Operat t lecJ mq ie~~U oUcysiostomy Infil 
t ration anesthesia with procaine may be used in 
bad nsk patients m which thr simplest form 
of operation is to be done \\Ticnev er atcum 
stances permit, spinal or inhalation anesthesia 
j5 preferable since it gives more adequate ex 
posure and enables the surgeon to do a more 
satisfactorj operation 


The incision maj be through the upper 
right rectus, an approach which is far from 
ideal anatomically but gives good exposure or 
it may be an oblique subcostal one in which 
rfie muscles are split m the direction of their 
fibers at the outer border of the rectus and 
sufficient of the rictus fibers divided tranv 
\cisefv to give access to the gall bladder The 
latter spares more of the nerves suppljmg the 
rectus abdominis and thereby dinumshes the 
danger of subsequent incisional hernia The 
paramedian incision is preferred b> some but 
iti msJex at least the gall bladder is apt to he 
so far laterallj as to be reached with diffi 
cutty by an approach which is so neat the 
midline The placing of the drain presents diffi 
cuUics in this incision also although it may he 
brought out through a lateral stab wound 
Our preference is for the subcostal approach, 
the Imeof skin incision being onefingcr breadth 
below the costal margin and parallel with it 
When the muscles are split, a finger is insetted 
into the pentonea! cavity and then several su 
turesare taken through both sheaths of the rcc 
tus down to the subpentoncal la> er These su 
lutes pit vent retraction of the muscle within 
the cut edges of its sheath and facilitate do 
sure without a dead space The incision mav 
be extended across the midhne if desired bj 
opening the fainform ligament Upon open 
mg the abdomen id every case, but especial!) 
when dcabng with acute inflammation, the 
surgeon should carefuilj isolate the gall Wad 
dci by gauze packs before it is opened hen 
the organ is tensely distended, aspiration with 
a syringe and hollow needle will facilitate the 
necessary manipulations The gall bladder is 
then grasped with Allis clamps and opened at 
the fundus An aspirating device with a Urge 
blunt tip should be at hand Stones may 1 ^ 
removed with the aid of a scoop or frequently 
they can be grasped with a curved hcraostat 
Stones impacted m the ampulla or m the cystic 
duct are often difficult to dislodge Howtv^, 
the wfrole object of the operation is jnissed 
unless all stones are removed The senior 
author and L R lerguson have df vised a 
cholecvstoscopc which is on the order of 0 
short •sigmoidoscope and carries a light at the 
tip This IS a great aid in visualizing the inac 
cessible portions of the gall bladder WTien a 
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tones have been removed, clear bile may 
inter the gall bladder although often the 
idema about the cystic duct prevents its im- 
uediate appearance A catgut suture should 
be placed through the edges of the gall-blad- 
der wall transfixing a rubber tube Then when 
a purse-string suture is placed and drawn taut, 
pushing of the tube downward into the gall 
bladder will help to invert the edges of its 
wall around the tube Usually a second purse- 
string suture will be required to ensure a snug 
fit around the tube If there is gross contami- 
nation, a soft cigarette drain should be placed 
alongside of the gall bladder before the wound 
is closed As the skin sutures are placed and 
before the dressings are apphed, the cholecys- 
tostomy tube should be securely anchored to 
the abdominal skin by two long narrow strips 
of adhesive tape, which in turn pass through a 
safety pin attached to the tube by means of 
a silk ligature surrounding it We have had 
trouble with tubes being pulled out prema- 
turely because they were not securely fastened 
in place, or because the adhesive anchorage 
was not renewed every 4 or 5 days The tube 
should be promptly connected with a drainage 
bottle slung at the side of the bed and a record 
kept of the amount of material which drains 
into it This should be included on the output 
side in the daily calculation of fluid balance 
The usual cholecystostomy tube remains in 
place for from 10 to 14 days although in cer- 
tain instances prolonged drainage may be 
desirable Cholecystostomy, although a stop 
gap procedure in many instances, has resulted 
in cures in approximately 65 per cent of the 
patients upon whom we have employed it It 
is our impression, although not checked, that 
the wounds in these cases compare favorably 
with the cholecystectomies as far as herniation 
occurrence 

Cholecystectomy From the technical stand- 
point considerable muscular relaxation is es- 
sential for proper exposure. Nitrous oxide and 
oxygen alone vdll not provide tins in most 
cases even with an expert anesthetist Cyclo- 
propane or eth3dene may do so Ether by 
open drop or in combination with other gas- 
eous agents is the most dependable of the 
inhalation methods Due to the character- 
istic short necked, wide chested configuration 


of many patients with gall-bladder disease, the 
endotracheal technique of administration of 
inhalation agents is often of great aid in insur- 
ing an unobstructed airway and controlling 
the depth of anesthesia Local infiltration 
with novocain has been espoused by some 
enthusiasts but requires considerable skill and 
much patience Splanchnic block has never 
been in great favor in this country and posses- 
ses no great advantages over spinal anesthesia. 
The latter is highly satisfactory for upper ab- 
dominal surgery although it must be employed 
with discretion due to its inherent dangers 
The choice among the various suitable meth- 
ods of anesthesia must be made with due re- 
gard to the particular requirements of the 
individual patient 

Subcostal oblique or right upper rectus in- 
cisions, as described for cholecystostomy, are 
used. 

Operative technique. The operation should 
begin with an exploration which includes not 
only the biliary system but the stomach, duo- 
denum, pancreas, appendix, and colon The 
surgeon then knows how much must be done 
and is not embarrassed by the tardy discovery 
of unsuspected lesions at a time when the pa- 
tient has had all the surgery that he can stand 
The intestines are packed off and exposure 
obtained by the use of two or at most three 
retractors One retracts the duodenum down- 
ward, the second draws the falciform ligament 
toward the left and the third may be required 
to elevate the lower surface of the liver There 
is more than one way of removing a gall blad- 
der, but we prefer first to identify the cystic 
duct and its relation to the hepatic and com- 
mon ducts, ligate it, and the cystic artery and 
then proceed with the dissection of the gall 
bladder from its bed, beginning at the am- 
pulla This enables the operator to visualize 
clearly these structures by reason of the dry 
field and permits the accomphshment of the 
difficult and precarious portion of the opera- 
tion with the best visibility Beaver has 
pointed out that the textbook description of 
the relations of the biliary ducts obtains in 
only 58 per cent of the cases In 26 per cent 
the hepatic and cj^stic duct run parallel to one 
another and the former may be injured if care 
is not exercised. Accessory ducts are present 
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in 8 7 pet cent, the most common anomaly 
being an accessory nght hepatic duct arising 
Irom the cystic Ligation o{ this mav be fat*! 
and leasing it open w ill result in tiihar^ fistuEa 
The first step in remoNal is to elevate the j.ail 
bladder bj placing a clamp on its ampulla, 
then to split the peritoneal coat over the am 
pulla of the gall bladder and expose the ducts 
Gauze dissection will aid in exposing the 
cystic duct although hemorthagc may & ui 
countered from the small \ ems Ij ing anterior 
to It It is helpful to remember that the veins 
m the plexus over the cystic duct lie parallel 
with it whereas over the common duct they 
form a netwoxL If exposure is inadequate at 
this point, it IS sometimes helpful to aid in the 
rotation of the liver by placing a gauze pack 
over Its dome Using a ligature caaict or a 
curved hemostat, two strands of No 1 
chromic catgut ate passed around the duct 
and the latter is doubly hf^ated close to its 
juncture with the common hepatic duel A 
clamp IS then placed on the duct between the 
bladder and the ligatures to prev ent spilling of 
bile and the duct is divided The stump may 
be cautemed with phenol and the ligature 
nearest the common duct cut short The other 
hgature should be left long as a guide until 
the surgeon is ready to close the wound The 
cystic arterv can usually be palpated even 
tliough not seen at this point and should be 
brought into vnew and ligated dose to the 
gall bladder since it sometimes has a branch 
running to the right lobe of the bver The 
remainder of the operation is usually not diffi 
cult unless the gall bladder is deeply buned 
in the liver As the serosal rejections are 
divided the gall bladder comes awav from its 
bed Hemorrhage is controlled by placing a 
fewr interrupted sutures ot No o catgut 
through the cut edges of the pentoncal coat 
An infected gall bladder bed should not be 
closely sutured Venous ooze from the under 
surface of the liver can often be checked if a 
small bit of muscle is cut from the edge obthe 
incision and placed against the liver surface 
making gentle pressure against it for several 
minutes The gall bladder should not be owj 
pletelv severed from the liver until all bleed 
mg IS under control since as soon as this is 
done theliv er retracts upw ard under the costal 


margin We routinely place a soft agareite 
dram in the fossa above the duodenum bnng 
mg It out on the lateral angle of the wound 
We have never had cause to regret this pro 
cedure Not infrequently bile stained drain 
age material for several days makes the sur 
geoti thankful that the wound was not tightlj 
closed Adv ocates of non dramagv appear on 
the horizon now and then only to meet calas 
tcophes sooner or later that make them return 
to the use of drainage Alovnihan once said 
that “as I grow older a wee bit of a dram in 
these cases males me sleep better” The 
wound IS closed m layers, a continuous row of 
No i chromic catgut sutures being used for 
the peritoneum and interrupted sutures of 
fine alloy steel m the aponeurosis of the mus 
cles The skin is closed with the same steel 
allov The dram may be removed on the 
second or third day if the progress is entirely 
satisfactory Cholecy stectomy performed for 
gall bladder disease uncomplicated bj' com 
mon duct disease, pancreatitis etc , has given 
us 94 per cent cures 

COMMON DUCT OfiSTRUCJlO J 
Obstruction of the common duct whether 
from calculus, stricture, neoplasm of the duct 
Itself, or the compression of ati extrinsic mass 
will produce the characteristic manifestation 
of jaundice Since the mo&t common cause, 
common duct stone, is amenable to surgical 
relief, and the othvr causes may be rehevetl 
if not cured, most patients w ith common duct 
obstruction should be given the benefit of 
operative exploration Hemofy tic icterus and 
intrahepatic biliary obstruction should be ex 
eluded by laboratory tests of which the Van 

dcnBerghbromsulphthalein and blood fragility 
tests are the most significant Tstimafion 0/ 
the degree of yaundice is of importance ard 
whereas the hue of the skin and the color of 
the stools serv e as 1 rough guide, a determina 
tion of the ictenc index is more accurate 
WTien the obstruction is due to a progressive 
lesion such as stricture or neoplasm, the 
dice also is progressive and relentless 
common duct stone there are usually periods 
dunng which -ome bile flows into the duode 
oum and the jaundice accordingly lessens 
intemuttently Patients with common duct 



173 


ELIASON, NORTH: EARLY SURGERY IN BILIARY DISEASE 


obstruction present serious risks for surgery 
because there is coincident liver damage and 
also because of the hemorrhagic tendencies 
inherent to jaundice The time for operation 
must be chosen with discretion. As a general 
rule it is inadvisable to operate while the 
jaundice is increasing unless it is obvious that 
a desperate chance must be taken On the 
other hand, when the jaundice is clearing, it is 
well to wait for the maximum improvement 
If the level of jaundice reaches a peak and 
levels off, nothing is gained by further delay 
Prior to operation the ordinary fluid and 
nutritional requirements must be met and 
special measures must be instituted. W e know 
that the livers of jaundiced patients are de- 
ficient m glycogen and mfiltrated with fat 
The administration of glucose is imperative 
because it serves as a source of energy which 
can be easily metabohzed and this obviates 
further depletion of liver glycogen In addi- 
tion to its value from the metabolic stand- 
point, glucose exerts a favorable effect upon 
blood coagulation reducing the tendency to 
hemorrhage Many patients are able to take 
sufficient quantities by mouth in the form of 
sweet fruit juices or hard candy The oral 
route should alwaj^s be used when available; 
otherwise glucose may be given intravenously 
The other important anticoagulant measure 
IS the transfusion of blood Small amounts 
(loo c cm ) given repeatedly are of great value. 
In the presence of anemia larger transfusions 
should be employed since reduction in red 
corpuscles greatly increases the operative 
risk Calcium has had a vogue as an anti- 
coagulant although there never has been 
adduced definite eindence that reduction in 
serum calcium is associated with delayed blood 
coagulation or that clotting is favorably in- 
fluenced by the administration of the calcium 
salts We place no reliance upon it 

The anesthetic agent and the method used 
must avoid damage to liver cells or disturb- 
ance in the blood sugar level At the same 
time it must provide sufficient muscular re- 
laxation for adequate deep e.xposure Aside 
from the necrotizing effect on liver cells of 
such an agent as chloroform, the damage to 
the liver from an anesthetic is that of the 
associated anoxemia Nitrous oxide, avertin. 


or the barbiturates are poorly suited since 
to maintain surgical anesthesia the concen- 
tration of oxygen in the respiratory ex- 
change is reduced to a dangerously low 
level. More potent anesthetic gases, such 
as ethylene or cyclopropane, permit the addi- 
tion of larger proportions of oxygen and are 
more desirable from this standpoint at least 
Ether is accompanied by some reduction in 
oxygen capacity and content and has a dis- 
turbing effect upon blood sugar. Neverthe- 
less its obvious advantages are recognized and 
it may be used with impunity in cases of early 
or mil d disease of the liver Local infiltration 
with novocain usually fails to provide the ex- 
posure required by the surgeon. Spinal anes- 
thesia obviates this defect and also the unde- 
sirable toxic effects There may be contra- 
indications to the use of spinal anesthesia from 
the standpoint of the cardiovascular mecha- 
nism and in such cases resort may well be to 
ethylene or cyclopropane provided the skilled 
anesthetist required for their use is available 

Operations The problems of preparation 
for operation, choice of anesthesia and post- 
operative care, are common to all cases of 
surgical jaundice regardless of its cause. The 
operative procedure will vary, depending upon 
the cause of the obstruction of the duct At 
this point certain general principles concerned 
with obstruction of the common duct by stone 
will be dealt with In the presence of stric- 
tures of the ducts or of malignancy the pro- 
cedure is covered in the discussion of these 
subjects 

It frequently happens that the diagnosis of 
an obstruction of the common duct is not 
obvious before operation and at the moment 
jaundice is absent In such cases, the surgeon 
must have certain criteria for opening and 
exploring the duct The favorable statistics 
from large clinics to the contrary, there is no 
doubt that in average hands the morbidity 
and mortalit}’’ will be increased by'' this proce- 
dure over that which toII follow surgery con- 
fined to the gaU bladder. Exploration of the 
duct should not be done as a routine but it ought 
not to be omitted (r) when there is a history 
of jaundice, hepatic fever, acholic stools, etc , 
(2) when a stone can be palpated in the duct 
even though there has been no jaundice; 
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m 8 7 per cent, the most common amomalv 
being an accessory right hepatic dact an^ng 
from the c> stic Ligation of this Tna> be fatal 
ard leaving jt open ill result m biharv iiatula 
The first step m temo\aI la to elevate the gall 
bladd'-r by plaang a clamp on jls ampulla, 
then to split the peritoneal coat over the am 
pulla of the gall bladder and exposi. the ducts 
Gauze dissection siiU aid m exposing the 
cystic duct although hemorrhage ma> & en 
countered from the sm ill veins lying antenor 
to it It IS helpful to remember that the veins 
in the plexus over the cjstjc duct he parallel 
nith i» vphereas over the common duct thev 
form a network If exposure is inadequate at 
this point. It ts sometimes helpful to aid m the 
rotation of the liver by placing a gauze pact 
over Its dome Using a ligature carncf or a 
curved hemostat, two strands of No i 
chromic catgut are pi«sed around the duct 
and the latter la doublj ligated close to its 
juncture with the common hepatic duct A 
clamp 18 then placed on the duct between the 
bladatr and the ligatures to prev ent spilling of 
bile and the duct is divided The stump mav 
be cauterized with phenol and the ligature 
nearest the common duct cut short Tbc other 
ligature should be left long as a guide until 
the surgeon is read> to dove the wound The 
cystic arterv can usually be palpated even 
though not seen at this point and should be 
brought into view and ligated dou to thf 
gall bladder, since it sometimes has a branch 
running to the nght lobe of the liver Jhc 
reroaindcr of the operapon is usually not diffi 
cult unless the gall bladder is de* ply buried 
in the liver the serosa! reflections art 
divided the gall bladder comes away from its 
bed Hemorrhage is controlled by pUang a 
few interrupted sutures of No o catgut 
through the cut edges of the peritonea! coat 
An infected gall bladder bed should not be 
rjosely sutured Venous ooze from the under 
surface of the liver cm often be checked if a 
small bit of musck is cut from the edge of^the 
incision and placed agairst the hvci surfaa* 
making gentle pressure against it for several 
minutes The gill bladder should not be com 
pleteh severed from the hvtr until all bleed 
ing is under control since as soon as this is 
done the liver retracts upw ard under the a»tal 


margin We routinely place a soft cigarette 
dram m the foosa above the duodenum bring 
mg It out on th> lateral angle of the wound 
We have never had cause to regret this p o- 
cedurc Not infrequently bile -tamed dram 
age material for several days makes the sur 
geon thankful that the wound was not tight!) 
closed Advocates of non drainage appear on 
the horizon now and thf n onlv to meet catas- 
tix^hcs sooner or later that make them return 
to the use of drainage Moyniban once said 
that “as I grow older a wee bit of a dram in 
these cases makes me sleep better ’ The 
\ ound is closed m la> ers a continuous row of 
No t chromic catgut sutures being used for 
the pentoreum and nterrupUd sutures ot 
fine allov steel m the aponeurosis of the mus 
eJes The skin is closed with the came «teel 
alloy The dram maj be removed on the 
second or third daj if the progress is entirelj 
satisfactory ChDlec>stcctomy performed for 
gall bladder disease uncomplicated ly com 
mon duct disease, pvncrealitis, etc , has given 
us 94 per cent cures 

COMMON DUCT OBSTRtCnON 

Obstruction of the rommon duct whether 
Irom calculus, stricture, neoplasm of the duct 
itself, OT the compresaon of an extrinsic ma's 
"ill produce the charartenstic manifestation 
01 jaundice Since thn most common cause, 
common duct stone, is amenable to surgical 
relief and the other causes mav be reheveo 
if not cured, most patients with common duct 
obstruction should be given the benefit of 
operative exploration Hemolj tic icterus and 
mtrahepatic biharv obstruction should be cx 
eluded hy laboratory tests of which the Van 
dcnBergh bromsulphthalein and bloodf ragihty 
tests are the most significant Estimation oi 
the degree of jaundice is of importance and, 
whereas the hue of the skin and the color o 

thestool swveasaroughgu!de,adeternina 

lion of the icteric index is more accurate 
When the obstruction is due to a progressive 
lesion such as 'tncture or neopla«m, the jaun 
dice also is progressive ard reicntl^s Wi 
common duct stone there are usually * 
during which some bite flows into the duode 
num and the jaundice accordingly lessens 
intemuttentl) Patients with common du« 
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woven silk ones are much better. During the 
irrigation care must be taken not to wash 
material upward into the hepatic ducts This 
may be prevented by plugging the latter with 
a small piece of narrow gauze packing After 
the lower portion of the duct has been washed 
clean and the catheter passes freely past the 
sphincter of Odch into the duodenum as evi- 
denced by the fact that none of the irrigating 
fluid returns, the procedure should be reversed 
and the hepatic ducts irrigated in turn 
Before removal of the catheter passing into 
the duodenum, the operator standing on the 
patient’s left should palpate with his left 
thumb and forefinger along the duct as out- 
lined by the catheter. This palpable guide will 
facilitate the disclosure of a stone ofttimes that 
has up to this stage been overlooked 

Frequently after one is sure that all stones 
are removed the catheter cannot be passed 
into the duodenum. This obstruction may be 
due to the fact that the catheter tip is unable 
to find the sphincter opening because of its 
eccentric position with relation to the dilated 
portion of the duct above it When this is the 
case, if the woven catheter is bent about ^ of 
an inch from its tip so as to form an angle of 
15 to 20 degrees to the rest of the catheter, 
and then inserted and rotated on the long axis 
while gently pushing upon it, the sweeping tip 
will often find the eccentric sphincter 

The author routinely drains the common 
duct with a rubber T-tube Some surgeons 


in the fossa above the duodenum as a pre- 
caution before closure of the wound 

Stones impacted in the duodenal portion 
of the common duct are particularly difiicult 
to dislodge In some cases it may be necessary 
to mobilize the duodenum by freeing its supe- 
rior and lateral attachments and then rotating 
it forward to expose the posterior wall through 
which the lowermost portion of the common 
duct passes Occasionally a stone in this posi- 
tion can only be removed by a transduodenal 
approach to the sphincter of Oddi 

Postoperative care After operation these 
patients have the same need of glucose and 
blood as before In addition there are certain 
problems introduced by the diversion of bile 
through a choledochostomy tube The flow 
must be unimpeded and the tube may have to 
be gently irrigated with warm saline solution 
Too rapid decompression of the biliary system 
may have untoward effects The same care 
must be exercised in this respect as is needed 
following thoracotomy for empyema or the 
evacuation of a long standing distention of 
the urinary bladder. The bile should flow out 
of the drainage tube intermittently or the tube 
connected with a decompression apparatus so 
that the drainage occurs slowly against the 
pressure of a column of water or gravity. 
Moreover, the complete diversion of the pa- 
tient’s bile may result in profound biochemical 
disturbances through the loss of bile salts and 
other electrolytes Patients whose bile and 


use plain or mushroom catheters The former 
slip out too easily and the latter may be 
difficult to remove If certain precautions are 
observed with the T-tube, it will prove very 
satisfactory. It must not be of soft collapsible 
material nor on the other hand should it be so 
stiff as to traumatize the duct The side arms 
should be about ^ inch in length and the ends 
bevelled on their anterior aspects A notch 
cut in the cross arm opposite the upnght por- 
tion allows the side arms to fold and slip out 
readily when the time comes to remove the 
T-tube. Interrupted sutures of fine catgut are 
placed in the wall of the duct above and below 
the emerging tube to give a snug watertight 
joint but care must be taken not to narrow 
the duct in approximating the cut edges In 
most cases a cigarette dram should be placed 


pancreatic ferments are being lost in this way 
sometimes develop marked hstlessness, low 
blood pressure, nausea and debility, sometimes 
termed “pancreatic asthenia ” The deficit 
can be corrected either by clamping the chole- 
dochostomy tube for a long time if this be 
feasible or perhaps better by returning the 
bile to the gastro-intestinal tract by pouring 
it down a duodenal tube which has been intro- 
duced into the stomach As an alternative the 
bile may be_ collected, lyophilized (concen- 
trated) and given to the patient in convenient 
capsules (Mudd). The patient’s own bile or 
that of another patient serves far better as a 
corrective under these circumstances than 
does any synthetic chemical substance or ox 
bile The length of time a tube is left in the 
common duct depends upon the circumstances 
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(3) when the common duct is dilated, thicL 
ened or has lost its normal bluish color and 
appears white or grd>ish Unless these rules 
are followed, stonts will be overlooked, and 
secondarv operation mav be required 
Eliason and Eib recently repotted that 
thtv had explored the common duel m tS 
per cent of a large series of biliar> opera 
tions with the discovery of stones in the duct 
in lo pet cent of the total number of cases 
WTien the duct is opened a drainage tube 
should al»3t5 be mtr^uced as suture of (he 
duct can not be rehed upon 

\s a general rule the gall bladder should be 
removed at the *‘ame time that the duct is 
explored, since U represents a focus of infec- 
tion even though the disease has extended 
bevond it In certain instances however, U 
IS the part of wisdom to do a chole<>siosiom> 
and leave the gall bladder m place Such 
occasions arise when the nature of the ob 
structmg lesion is such that it may progress 
after operation or when the surgeon is un 
certain whether he has completely and eflec 
lively removed the cause of the obstruction 
In the event of a secondary operation the 
preservation of the gall bladder serves as a 
useful anatomic landmark m what is apt to 
be a tedious dissection and also makes it 
feasible to perform a subsequent short circuit 
trig procedure should it be required We have 
made it a rule to save the gall bladder in this 
waj whenever the common duct is large and 
contains many small stones The following 
case illustrates the value of this 
A man 48) ears of age was Gr$c operated upon lo 
1931, for recurrent attacks of epigastric pain and 
jaundice Stones were found m the gall bladder the 
common and hepatic ducts and choUc>Uostoiny and 
choledochQsiomy were done During the ensuing 6 
years five additional operations have been performed 
on this patient usually because of recurrences of 
pam and jaundice No further stones have been en 
«untered in the gall bladder but in each loslaoce 
except the last a large number of soft stones have 
been found in both the hepatic ducts and in the com 
inon duct The last operation nas done /or per 
sistent biliao fistula The gall bladder has not been 
removed in this patient because it has not contained 
stones since the fipit operation The evidence indv 
cates that this patients calculi have originated in 
the liver or hepatic duets At each operation the 
author has been thankful for the presence of the gall 
bladder as a guide leading to the cjnmoa duct 


ChoUdochoslomy Anesthesia requirements 
m the jaumiicedpatient are imnortant and ate 
t»\cred in the discussion of common duct ob 
struction The incision ma> be the subcostal 
oblique or the nght upper rectus which have 
been efesen bed in connection with chokeystov 
tomy The common duct is exposed in a man 
net outlined for cholecystectomy With the 
oblique incision, unproved exposure of the 
duct IS. obtained by extending the mcision 
across the midhnc If adhesions ate present 
lhe> must be tarcfuUv separated eraploving 
the gall bladder and the cystic duct as a guide 
leading tow ard the common duct 1 he latter 
appears as a faintly bluish structure beneath 
the peritoneum in the nght free margin of the 
gastrohepatic omentum It is overlitd by a 
plexus of small veins which, if dilated, may 
gut troublesome hemorrhage When doubt 
arises concerning which of the structures in 
the gastrohepaljc omentum is the common 
duct, the aspiration of bile with a fine hypo 
dettme needle attached to a syringe will settle 
the matter Two sutures of nne (No 00) cat 
gut are placed in the w all of the duct by mtaos 
of asmall curved intestinal (Ferguson No 12) 
needk the ends of the suture arc left long and 
clamped to strv e av tractors The duct is then 
mci^d m the direction or its long atis httr cen 
the traction sutures As the bile pours out it 
IS sucked up bv an aspirating apparatus with 
a fine lip or absorbi'd by a gauze sponge The 
opening is enlarged to admit a duct prohe or 
even the nnger The duct is explored toward 
the duodenum and then upward in an attempt 
to locate the obstruction The thumb and 
forefinger of thr stirgeoa placed behind and in 
front of the duct will aid in this exploration 
and mav assist in displacing a stone upward 
In conducting this exploration the surgeon 
can sometunes benefit by taking his position 
on the left side of the patient and inserting 
his left hand into the wound Stone- may be 
exceedingly difficult to dislodge but sometimes 
may be grasped by a curv ed hemostat or stone 
forceps When numerous -mall stones or 
gravel are encountered, they may be washed 
out A woven silk catheter (No 10-12 T) is 
passed down the duct to irrigate it with warm 
noitnal saline solution An ordinary soft rub 
ber catheter is apt to kink upon ttself and 



177 


ELIASON, NORTH. EARLY SURGERY IN BILIARY DISEASE 


present, a biliary fistula be allowed to form 
and the tract of the latter then be dissected 
out of the abdominal wall and implanted into 
the stomach or duodenum Every one of 
these procedures will tax the skill of the ablest 
surgeon A leak in the suture line may j eopar- 
dize the entire result Furthermore the dan- 
gers of cholemic hemorrhage common to all 
3aundiced patients exact a large toll and the 
mortality rate is high even with the best of 
technical performances 

BILIARY FISTULA 

The continued discharge of bile through an 
opening in the abdominal wall after operative 
tube and drains have been removed, should 
occasion some perturbation on the part of the 
surgeon in attendance It is to be expected 
that some leakage will occur for a few days 
following the removal of a cholecystostomy or 
choledochostomy tube but within a short time 
all of the bile should be passing through the 
normal channel into the duodenum Con- 
tinued drainage should arouse the suspicion of 
an obstruction of the duct. This may be due 
to a stone or to a misplaced Ugature Other 
and more favorable possibilities are that an 
accessory cystic duct was not observed during 
cholecystectomy and is discharging bile 
through the wound or that the ligature has 
slipped off the stump of the cystic duct In 
both these latter cases the normal bile passage- 
way into the intestinal tract is patent and 
under such circumstances the biliary fistula 
may in most cases be expected to close spon- 
taneously The importance of the factor of 
obstruction in the persistence of fistula is well 
illustrated in the case of drainage of the gall 
bladder ivithout the extraction of an impacted 
stone in the cystic duct Here a more or less 
continuous communication will persist be- 
tween the gall bladder and the opening in the 
skin It will m this instance discharge mucus 
rather than bile because the latter is prevented 
by the impacted stone from reaching the gaU 
bladder, but its behavior is quite different 
from that following cholecystostomy with a 
patent duct The decision to operate or to 
wait for spontaneous closure in a biliary fistula 
depends therefore upon the demonstration of 
the presence or absence of obstruction Jaun- 


dice or clay colored stools give a clue but much 
more exact information concerning the level 
and nature of an obstruction is obtained by 
fluoroscopic observation during and imme- 
diately after the injection of a radio-opaque 
substance, such as iodized oil, into the fistula 
This gives a clear delineation of the ductal 
system and should reveal the true situation. 
If the injected oil passes readily into the duo- 
denum, operative intervention should be de- 
ferred for at least a year The demonstration 
of a stone in the common duct calls for chole- 
dochostomy Strictures of the duct require 
appropriate measures The final recourse is a 
dissection of the fistulous tract with implanta- 
tion of it into the stomach or duodenum 
This operation is neither -as easy nor as suc- 
cessful in practice as it sounds in theory 

CANCER OF THE GALL BLADDER AND 
EXTRAHEPATIC BILIARY DUCTS 

Carcinoma has been estimated to be found 
in between i per cent and 2 per cent of all 
cases of disease of the gall bladder and its 
ducts This incidence, therefore, is less than 
the mortality of the best elective cholecystec- 
tomy and the removal of silent gall stones can 
not therefore be urged on the ground of their 
threat of the development of cancer. The 
diagnosis of cancer confined to the gall bladder 
is rarely made before operation and later fre- 
quently only by histopathological examina- 
tion. The obvious surgical procedure is a 
cholecystectomy unless the growth has ex- 
tended beyond the confines of the gall bladder. 

Cancer of the ducts manifests itself by re- 
lentless and painless jaundice Potter has 
called attention to the fact that it occurs 
about as frequently as cancer of the head of 
the pancreas and about 3 of 5 cases are erro- 
neously so diagnosed 

It is well known that surgical attack on 
carcinoma of the ducts presents much the 
smne problem as stricture with the addi- 
tional urgency to perform radical extirpation 
when feasible A few cases of successful resec- 
tion of the common duct with implantation of 
the stump into the duodenum are on record. 
More often the only possible course open to 
the surgeon will be a palliative cholecysto- 
gastrostomy or cholecystoduodenostomy. 
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of the case, e g , the amount of bile passing 
through the sphincter of Oddi bj the normal 
route and the degree of hepatitis present Or 
dinanly 2 weeks is a sufficient period for dram 
age but occasionally prolonged drainage of 
several months h desirabk It is of the great 
est importance in these patients to observe 
both chmcally and by hboralory tests the 
progress of the jaundice “Ibe color of e\ery 
stool passed or the return from each enema 
should be carefullv noted on the patient's 
record for this gn es a rebable index ot the 
flow of bile through the normal channel into 
the intestinal tract 

STRICTCRES OF THE BItlARt DUCT 
Although Other etiological factors are pos 
sible, the majoritj of strictures are the result 
of operative trauma Their correction pre 
sents one of the roost difficult problems in ab 
dotninal surgery and the operative morlalits 
rate is high, therefore, the utmost caution 
should be exercised to avoid damage to the 
ducts m doing biliary 5 urgcr> Two ot three 
dangerous practices in the periorroancc of 
choJcrystcctomy deserve pvticular attentjoD 
When troublesome hemorrhage occurs from 
the cystic artery a clamp ot a ligature care 
lessly placed mav include the tight hepatic 
duct together with the cystic artery The 
same error may be made by placing a clamp 
blindly on the neck of the gall bladder ptepar 
atory to dividing the cvstic duct To insure 
aganst ibis the cystic artery should always 
be distinctly visualized or palpated and 
hgated cto^e to the gall bladder either before 
or immediately after Ugation ot the <ystic 
duct If the cy'slic axterybe accidentally torn, 
a clamp should never be placed blindly in a 
field obscured by blood \ second common 
error arises in making strong traction upward 
on the gall bladder so that the junction of the 
cystic with the uammon hepatic and common 
ducts is peaked Under these arcurastances 
the ligature intended for the cystic duct may 
enarcle the common hejiatic or the common 
ducts either in entirety or m part The result 
will be a biliary fistula if the misplaced bgi 
tore blows oS or, depending upon how much 
has been included m the hgature, a partial or 
complete stricture of the common duct The 


possibility of the-e calamitous sequells is 
ample justification for the absolute dictum 
that cholecystectomy should never be at 
tempted m cases in which the relations of the 
three ducts can not be visualized 

fhe surgeon who opens an abdominal cavnty 
for the repair of damage to the biUaiy ducts 
invariably faces a trying and tedious sesaion 
The omentum and duodenum will usually be 
found adherent to the under surface of the 
Iiv cr at the former site of the gall bladder The 
identification of the common duct itself may 
be an exasperating and time consuming prob 
tem Having identmed the ducts and demon 
strxted the level and nature of the stricture, 
seviral possibihties present themstlves for 
overcoming the obstruction 
An adequate length of duct proximal to the 
stricture isa prerequisite to any form of anas 
tomobis Thi Utter must be accomplished 
without tension on the suture line and to en 
sure this It IS easier to mobilize the duodenum 
and draw U upward than to make any down 
ward traction upon the duct itself An ideal 
procedure would be a resection of the narrowed 
portion of the duct and an end to end ana* 
tomosjs This is feasible only with very short 
strictures as othens ise tension n ill ensue The 
sutures must be meticulously placed and 
should be of the finest matenal and the needle 
should be small Care must be taken to a\ oid 
inversion of the edges of the duct nail, thus 
giving rise to a new stenosis A rubber tube 
should be used to maintain patency of the 
duct during the stage of edema following op 
eralvon If anastomosis can not be done, the 
proximd portion may sometimes be implanted 
into the mobilized duodenum— -hepaticoduo 
denostoray or choledocboduodenostomy Plas 
Uc procedures to overcome narrowing arc 
rarelyapplicable Oneofthelleineke Mikulicz 
type which is satisfactorv in correcting pWonc 
stenosi will produce kmking if attempted on 
a bile duct Occasionally a stricture may be 
spht in the axis of the duct and sutured 
around a tube The senior author has success 
fully followed the suggestion of Dr Julian 
Johnson that parallel relaxation inasums w 
made 10 the duct and a tube be placed in tne 
lumen Lahey ha suggested that as a las 
resort if insuffiaent proximal duct tissue 1 



OBSTETRICAL INFLUENCES ON THE WEIGHT CURVE 

OF THE NEWBORN 

W. C. C COLE, M D , Detroit, Michigan 


T he conception that the “normal” 
newborn infant may be in a state of 
mild shock is relatively new. If such 
a conception proves to be correct, it 
should greatly modify not only our routine 
care of newborn babies but many obstetrical 
procedures 

Practically all laymen and most physicians 
think of labor from the mother’s point of view. 
The baby usually receives scant attention 
until the process is over Many procedures 
have been advanced in recent years to make 
labor easier for the mother but very few have 
been suggested to make delivery safer for the 
child After all, the function of labor is to 
produce healthy children True progress in 
obstetrics should certainly be as much con- 
cerned with insuring the baby’s safe passage 
through the birth canal, as with making labor 
more endurable for the mother 
A most casual inspection of newborn sta- 
tistics should be sufficient to convince anyone 
that this is not an insignificant problem In 
hospital practice, about 4 per cent of the new- 
born babies are either stillborn or die in the 
first week of life More than half of these are 
due to accidents of labor, especially cerebral 
injury and asphy.via It is estimated that 
about seventy thousand recognized cases of 
cerebral hemorrhage in the newborn occur in 
the United States each 3’'ear A very large 
proportion of the inmates of public institu- 
tions for the mentally or physically handi- 
capped are cases resulting from birth injury 
Therefore it seems appropriate that we gather 
data which may throw additional light upon 
the factors responsible for these injuries 
Labor in the human is quite a different 
problem from that in even the largest of the 
mammals because of the large size of the 
infant’s head and the disproportion between 
It and the mother’s pehns. It has been sug- 
gested that the amount of trauma to the head, 
which IS nccessari- under even the most ideal 


conditions, is sufficient to produce a consider- 
able degree of shock in the infant Changes in 
blood pressure, blood volume, and blood flow 
in newborn babies, similar to those found in 
patients with surgical shock have been re- 
ported Clinical evidence of this shock is the 
apathy, refusal of food, and marked loss of 
body weight almost invariably observed dur- 
ing the first days of life 

The loss of weight has always been called 
“the physiological weight loss of the new- 
born ” It has been explained by the loss of 
meconium and urine from the body, by the 
vomiting of mucus, and by the fact that the 
baby usually receives little or no food or fluid 
dunng the first daj^s of life 

If we examine the growth curve of the ovum 
from the time of fertilization until birth, we 
will observe that it is rapid and continuous 
Also, if we examine the growth curve of the 
infant after it has recovered from the effect of 
birth, it is again rapid and continuous. It 
does not seem reasonable that such a marked 
interruption of development, sometimes in- 
voUdng a loss of 10 per cent of the body 
weight can be a “physiologic” phenomenon 
Furthermore, if the various factors usually 
listed as accounting for this loss of weight are 
all added together they are sufficient to e.\'- 
plain only a part of the weight lost by most 
babies Apparently some changes must occur 
which have not previously been considered 

One of the outstanding features of “shock” 
is a disturbance in the water metabolism in- 
volving the loss of large amounts of water 
from the body, chiefly through the skin and 
lungs The work of Coller^ on the water 
metabolism of patients after operation has 
demonstrated this thoroughly While similar 
studies have not been made on newborn 
infants, the analogy between them and adults 
after operation seems sufficiently close to 

iCottEP.. r C.andMADDOCK.W G J Am M Ass , 1932, 09 67s- 
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CONCLUSIONS 

Earl} surger) m the acute attack as well as 
m the cours< of the divcase ivill reduce mor- 
talitj and norbidit} Judiaous choice <rf the 
procedure to bt employed is necessary The 
surgeon should recogmre his own as viell as 
bis patient’s limitations It might be better 
to lease i difficult case of impacted stone be 
hind the duodenum until drainage through a 
cholecvstostomv relieves the dangerous jaun 
dice 

Postoperative care is extremely important 
It should be directed toward the prevention 
of hypoventilation and pulmonary comphea 
tions bv posture deep breathing excro^es 
change of position, suction drainage of the 
stomach as a deft nse against abdominal dis 
tentKin, the prevention of concealed bemor 
thage and biliary peritonitis by the us< of a 
dram, the maintenance oi liver (unction by 
the use of decompression drainage and the 
adrainvstration of blood or glucose and salt 
intravenously to sustain metabolic and fluid 


balance Only by strict attention to these prm 
aples can n e hope to reduce the mortality and 
morbidity of biliary disease 
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curve of any given group by means of a tabu- 
lating machine This permitted analysis of 
data which would be impossible by means of 
ordinary hand methods and in addition as- 
sured absolute accurac}'^ 

The weight curve for the whole group is 
shown in Chart i. This and all subsequent 
curves are expressed in percentage of the birth 
weight, rather than in ounces, so as to make 
comparison of groups of different weights on a 
common basis The birth weight is taken as 
100 per cent Figures in parenthesis indicate 
the number of babies The other figure is the 
average initial weight The loss in Aveight the 
second day was 3 47 per cent The maximum 
loss occurred on the third day and was exactly 
5 per cent of the original weight This repre- 
sents a loss of almost exactly 6 ounces for the 
average baby. Only a very slight increase 
occurred on the fourth day but from then on 
the gain in weight was rapid and continuous 
On the eighth day, the average baby was i 33 
per cent below birth weight The maximum 
loss of s per cent of the birth weight is con- 
siderably less than the figure usually given for 
similar groups VonReuss gives from 6 to 10 
per cent as the usual loss This is probably 
due to the fact that practically all of the 
babies in the nurseries at the Woman’s Hos- 
pital are offered fluids of one Sirt or another 
during the first days of life This, however, is 
a question which we will discuss at another 
time. 

Chart 2 shows the comparative weight 
curves of the babies of primiparae and multi- 
para:. VonReuss states that the children of 
primipara: lose more weight and recover more 
slowly than those of multiparae due to the 
later appearance of the mother’s milk In our 
series, the curves are practically identical ex- 
cept that at the eighth day, the babies of the 
primipara: have not regained as much of their 
weight If the trauma of labor is a factor 
in increasing the weight loss of the newborn, 
It might be expected that it would be greater 
in the case of primipara:, but this is obvi- 
ously not the case However, as will be subse- 
quently shown, the duration of labor which is 
usually much longer in the primipara:, may 
tend to offset such an effect 

Chart 3 shows the effect of the various types 



Chart 3 Effect of operative delivery 


of operative delivery on the weight curves of 
the newborn It will be noted that all but one 
group (high forceps) lost less than the aver- 
age IVhile the curve is not shown on this 
chart, obviously babies born by normal deliv- 
ery lost corresponding^ more than the aver- 
age There were 32 babies born by breech 
delivery in which the maximum loss in weight 
was but 3 47 per cent This group was over 
birth weight on the seventh day There were 
20 babies delivered by version and extraction 
in which the maximum weight loss was 3 92 
per cent. They were practically at birth 
weight on the eighth day There were 34 
babies born by cesarean section in whom the 
maximum loss was 4 25 per cent They were 
o 50 per cent below weight on the eighth day. 

It should be noted that in all three of these 
groups, trauma to the head is either absent or 
greatly reduced because it is not the present- 
ing part and does not receive direct pressure 
as in the case of cephalic presentation There 
were 182 cases in which low forceps were 
apphed The loss in this group is only slightly 
less than the average but very definitely so 
when the size of the group is taken into 
account Their better recovery by the end of 
the period is also significant. 

There were 28 cases in which high forceps 
were apphed The weight curve of this group 
closely corresponds to the average except for 
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Chart i Average weight et all east* 


assume that similar processes are taking place 
If this be true, the weight lost by the newborn 
IS largely due to water lost from the body and 
should be more or less an index to the degree 
of shock 

In the observation of a large number of 
newborns, we have been impressed by the fact 
that babies of similar siae, apparently born 
under similar conditions, and fed and cared 
for in like manner vary widely in theamounts 
of v\ eight which they lose Some factors ob\ i 
ously must be operative in one case which are 
not present in the other If birth shock is a 
factor m some of these cases conditions during 
and after labor which might tend to increase 
the birth trauma should be possible of detcc 
tion by an inspection of the delivery record 

With this in mind, wc have collected a 
considerable senes of cases on which accurate 
observations of many of the possible factors 
which might involve the baby including the 
food and fluid intakCf were carefully recorded 
and tabulated m such a manner as to make 
companson of their various weight curves 
possible 

In this paper we wish to present an analysis 
of the influence of vanous obstetneal and 
neonatal procedures on the weight curves cf 
diffcren t groups of infants The consideration 
of the food and fluid intake and a correlation 



of the two senes will be the subject of a later 
report 

Between November, 193^, and June, 1936, 
records were made of all the babies born in the 
Woman's Hospital at Detroit These included 
all soaal groups and were delivered by 
ctans with a considerable variation of obstetn 
cal training Accordingly, a v cry good general 
cross section w as obiamw During this period, 
about 1,250 babies were born Only normal 
children were included m this study /Vny 
baby who was ill or had a recognized abnor 
mality or whose record was not complete was 
excluded from the senes The babies in this 
senes left the hospital at the usual time in 
ap^rcntly good condition This left a group 
of 996 babies which form the basis of this 
analysis 

The data were tabulated according to the 
pundi card method All data concerning each 
child were punched into an individual card 
according to a previously established code 
TIMS mclwlcd data about the pregnancy, de 
hvery neonatal period, the weight for each 
of the first 8 days and a complete record of 
the food and fluid intake for each day After 
the cards were complete it was a simple mat 
ter to *ort them into any desired group or 
subgroup by means of a mechanical sorting 
machine, and to obtain the cumulative weight 
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Chart 6 Effect of resuscitation 


Chart 7 Effect of sedatives 


canal tends to minimize the trauma to the head 
Chart 5 shows the effect of pituitrin on the 
weight curve of the infant There were 24 
cases m which pituitrin was used in the first 
stage of labor and 102 in which it was used 
during the second stage The initial weight 
loss of both groups does not seem to show any 
significant deviation from the average curve 
although both groups lost slightly more In 
both cases, however, the recovery is slower 
than average and when pituitrin was used in 
the first stage, the babies were 2 44 per cent 
below weight on the eighth day This is 
nearly twice as much below weight as the 
average baby Whether this bears any rela- 
tion to the use of pituitrin or is merely an 
accidental finding is open to question It 
would naturally be expected that the pituitrin 
would increase the trauma to the baby’s head, 
but if so it is not indicated in the amount of 
the initial loss 

Chart 6 shows the effect of resuscitation in 
the newborn on the subsequent weight curve 
The cases were divided into two groups, those 
in which the asphyxia was mild, and those in 
which It was severe Severe cases were those 
with prolonged cyanosis, in which the tracheal 
catheter was used or in which artificial respira- 
tion was needed 

The curve of those babies in whom resusci- 
tation was not used, corresponds almost ex- 


actly to the average. When mild measures 
were necessary the loss was slightly less; when 
severe measures were used it was slightly more 
If there is any significance to these findings, it 
is not clear to the writer. 

Chart 7 shows the effect of sedatives given 
to the mother on the infant’s v'eight curve 
These are divided on the following basis, no 
sedative, scopolamine i to 3 doses, scopola- 
mine 4 or more doses, morphine (usually m 
combination with scopolamine), and amytal, 
nembutal, etc 

In cases in which patients received no seda- 
tive the babies lost considerably less than 
average (4 59 per cent) Those receiving 
amytal, etc lost a maximum of 4 23 per cent, 
which is strikingly less than average. Recov- 
ery in this group was also better than in any 
other The amount of scopolamine given did 
not seem to alter the curves of those two 
groups nor did the addition of morphine cause 
any appreciable change. All of these latter 
groups lost slightly more than average and 
were somewhat slower in recovery. There are 
two possible ex-planations for these findings 
Amytal, etc , act quite definitely to sloiv labor, 
whereas scopolamine does not. Babies whose 
mothers receive amytal are usually very list- 
less and apathetic for the first 24 hours 
Scopolamine seems to render the baby hyper- 
tonic and irritable. The energy' conseni^ed in 
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Chut 4 Effect o{ duration o( labor 


the continued loss of weight into the fourth 
d i\ Tks could perhaps be interpreted as the 
result of increased trauma but is more ptob 
ably due to ioeczal feeding problems Mothers 
in whom high forceps application is necessary 
would probably be in poor condition longer 
than the average mother with a consetjueoi 
reduction in imlh production 
It has been suggested that in the cast of 
breech and version deh\enes, meconium is 
often expelled during labor so as. to make the 
original weight less and the percentage loss 
rorrespondingb less However it appears 
that nn-conium is only occasionallj expelled 
and then rarely as much as an ountt If we 
should recalculate these cases on the basis of 
one ounce more on Ihcir original weight 
(which does not seem likely) thur weight 
cune then would be very dose to th< casts 
dtlivtrtd b> caesarean section 

In any event it seems very striking that in 
the groups m which Itauma to the htad is 
tnmtmtzed the weight loss of the babies was 
marked!) reduced There is aUo room for 
argument that the u>l of low forceps, toward 
the second stage of labor, somewhat reduces 
the trauma to the baby's head 




Chart s Effect of pituitnn 


Fully as significant as the original loss in 
evaluating the amount of injury to the baby 
w the very considerably faster recovery made 
by all of these groups These results should 
not be inierpieted as favonng breech and 
version delivery These records are only on 
normal babies It is w ell known that the m« 
dence of tentorial tears is murh higher in this 
type of deUverv 

Chart 4 shdwft the effect of the duration of 
Ubor upon the weight curve of the baby The 
ca-va weo divided into four groupv 1 hose in 
which the labor was less than 6 hours m w fuch 
It was from 6 to 12 hours from 12 to 24 hours 
and over 24 hours There seems to be iittie if 
any difference in the curves of the babies 
m the lirst two groups Both oi them iost 
slightly more than the average and are sigmft 
cantlv slower in then recovery by the cigntn 
day The 1 2 to 24 hour group conforms almost 
cxacilv with the average but the loss is slightly 
Kss throughout However in the P 
which lal»r lasted over 24 hours the differ 
entx IS extremeiy striking The maximum loss 
was but 3 q 6 pet cent, and they 

weak 
eight 
very 
view 
birth 


cent above birth weight on tne eigiun 
Long slow labors art often the result of 
pain'v This marked reduction in the w 
loss of this group coupled with Ibcir 
good recovery strongly suggests that 
gradual progress of the child through the 
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Chart 10 


Chart rr 


each infant It would seem that the reason 
for the variation in the drop in temperature 
lays not in external influences but to condi- 
tions within the babies themselves It may 
be that the drop in temperature is in itself 
responsible for the increased loss in weight 
but it seems much more likely that the drop 
in temperature is merely another method of 
measuring the degree of birth shock Lowered 
body temperature is one of the characteristics 
of shock and it would be natural to find the 
loss of weight corresponding to the drop in 
temperature if we assume that both of these 
factors are indices of shock 

Charts 10 and ii show the effect of the 
time of tying the umbilical cord on the babies 
weight curve In Chart 10, the cases are di- 
vided into two groups according to whether 
the cord was tied before or after pulsation had 
stopped It will be seen that when the cord 
was tied before pulsation stopped the loss in 
weight was distinctly greater and that the 
curve remained below the other group through- 
out In Chart ii, the cases were divided into 
three groups - (i) the cord was tied in less than 
I minute after birth; (2) it was tied between 
I and 3 minutes after birth; and (3) it was not 
tied until more than 3 minutes after birth 
It will be readily seen that the longer the time 
that elapsed, the less the weight the babies 
lost. It has been estimated that the baby re- 


ceives from I to 2 ounces more blood (a very 
considerable amount to a newborn) when the 
cord is not tied until after pulsation stops than 
when it is tied at once Inasmuch as blood 
volume is one of the important factors in the 
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Chart 8 Eflcci ol anwlhetie athet 


Ihf first group migtit possibfy reduce the 
ViCight loss, or the depccsston of respiration 
might cause less water to he lost through the 
Jungs The effect, hon'ei er, seems very deft 
mte The interpretation will b^at further 
study 

Chart 8 shosss the effect of ether adminis 
tered to the mother on the « eight curve of the 
baby The cases ricte dmded into those re 
ctning no anesthesia, those receiving ether for 
less than 15 minutes, those receiving ether 
from 15 to 60 minutes, and those receiving 
ether for over 1 hour It is very evident tbit 
the amount of ether administered to the 
mother bears a direct rehlionship to the im 
tial weight loss of the infant and to the rite 
of rerov ery of the weight The more ether the 
mother received, the less the bab> lost and 
the more rapid the recovery Whennoanes 
tbetic was given the maximum loss wa, ^ 55 
per cent and the babies were stiJl r 37 per cent 
be)oTv weight on the eighth dav Wict ether 
was given for over 1 hour, thp maximum loss 
wda 4 per cent and wpight at the cmhth day 
was + 58 per cent There are spv traf possible 
interpretations of this very interesting obsct 
vation It might be that the administration 
ol ether slows down th^ progress of labor it 
maj have a direct e0ect on the child s nervous 
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system, or as seems quite lilelj , jt might modi 
fy the bab>'b respiration with co^seq^entlv 
reduced water loss from tne lungs 

Whatev er the explanation, the effect 
so definite as to leave little doubt that ether 
given to the mother fenefs to reduce birth 
shock in the baby 

Chart 9 shows the effect of the drop in the 
baby’s temperature during the first hours after 
birth The cases are ^nded into groups 
according to the lowest point the temperature 
reached m the tirst 24 hours after birth, one 
group (or each degree It will be observed that 
with a single exception (those between 05 and 
96 degrees) the drop in weight is directly pro 
porUonal to the drop in temperature It is 
possible that in the exceptional group special 
administration of parenteral fluid may have 
been used in certain cases which modified the 
curve of this group The maximum loss in 
those in xvhich the temperature fell below 

degrees was ^ 77 pvr cent w-hile m those 
where it did not fall below 99 degrees, it was 
but 3 80 per cent The regular progression 
upward of the weight vune with each degree 
of nse m temperature is very strikin' and 
must be significant Tuc rate of recovery is 
also proportional to the original loss The 
temperature of the delivery room w'aa never 
below 85 degrees and usually near 90 degrees 
Heated cnbs are provided for the reception of 


EVALUATION OF THE INTRADERMAL TEST 
FOR PREGNANCY 

SUSANNE R. PARSONS, M.D , F A.C.S , Santa Barbara, California 


T he report of Gilfillen and Gregg on 
a “new, rapid, and economical” test 
for pregnancy which appeared in 
September, 1936, has led some of us 
to attempt to repeat their work. It seems 
worth while at this time to collect the data 
presented in the reports of these other workers 
and to add thereto a small series of tests which 
I have carried out 

An ideal test for pregnancy must meet cer- 
tain requirements. It must first and foremost 
be at least 95 per cent accurate It should be 
rapid, economical, and so simple that it may 
be available to workers lacking elaborate 
laboratory facilities. The Aschheira-Zondek 
test meets the first but requires several days 
and a large and always available supply of 
animals Its various modifications offer little 
improvement in these respects. 

Gilfillen and Gregg report that the skin test 
for pregnancy meets ail the above require- 
ments and in their hands they found it 
“proved more delicate than the Aschheim- 
Zondek test in border cases ” The test is 
based on the idea that an anterior pituitary- 
like substance is present in the circulation of 
pregnant women, therefore these women 
would not be sensitive to this substance in- 
jected intraderraally. Non-pregnant women 
would show a reaction, as it would not be pres- 
ent in the blood stream Their technique con- 
sists of the intradermal injection of 2 minims 
of antuitrin-S in the flexor surface of the fore- 
arm, after it has been cleansed with sterile 
water. The reaction occurs usually within a 
few minutes, or may be delayed as long as 
2 to 3 hours in elderly women An area of 
ei^'thema, 7 to 40 millimeters in diameter 
about the site of injection, develops in non- 
pregnant patients In pregnancy no reaction 
occurs. They used the test not only for preg- 
nancy, but in gynecological conditions, as 
abortion, ectopic pregnancy, hydatidiform 
mole, and teratoma of the ovary. A series of 


24 controls, known non-pregnant patients, 
confirmed the accuracy of their test, which 
they state to be reliable in all these conditions. 

Although Gilfillen and Gregg make no 
mention of the fact, this test was neither new 
nor original with them. It was first used by 
Forges and Pollatschek and reported before 
the Society for Internal Medicine in Vienna, 
March, 1929 Prolan was used and the read- 
ings were made the following day. This 
report was enthusiastic and it was claimed to 
be reliable in all cases but one, a woman with 
a hypophyseal tumor No statement was 
made as to the number of cases tested, how- 
ever. 

Alfred Deutsch repeated this work on a 
series of 45 pregnant and 65 non-pregnant 
women He concludes that there is no essen- 
tial difference in skin reaction between the 
pregnant and non-pregnant. Only ii of a 
series of 65 non-pregnant women gave a strong 
reaction. Strauss (10) also ran a series of 
intradermal tests using non-pregnant and 
pregnant females, males, females at meno- 
pause, postpartum women, cases of ectopic 
pregnancy and of abortion, as well as men- 
struating women He concludes the test “is 
neither definite nor reliable ” He states that 
in a private communication Forges and Pol- 
latschek verified his conclusions, after they 
had used the test more extensively in Vienna. 

I decided to attempt to repeat the work of 
Gilfillen and Gregg, using ^e technique as 
described by them. Furtlier, it seemed wise 
to check the results with other anterior pi- 
tuitary-like substances, and for this follutein 
and antophysin were chosen A fourth injec- 
tion for control, of sterile water with a few 
drops of glycerine, was made. Our technique 
consisted in thorough cleansing of both fore- 
arms, flexor surfaces, with stenle water. Two 
minims of each solution, antophysin, antuitrin- 
follutein, and glycerine-water, were in- 
and the reaction ob- 


S; 

jected intradermally. 
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determination of shock, it is easily conceit able 
that thf* loss of blood b> the early tjjng of the 
cord might tend to increase an existing tend 
cnej to shod 

Chart 12 shoMs the result of selecting cases 
in i%hich several of the favorable factors arc 
present and another group in which the cor 
responding unfavorable factors arc present 
Group A represents a group of 32 eases bom 
by non-cephabc presentation m whidi the 
duration of labor was over 13 hours tn which 
the temperature never fell below 9b degrees, 
in which ether was administered for 15 min- 
utes or more and in whuh the cord was not 
lied until pulsation had stopped Group B 
represents a group of 33 eases bom bj ceph 
alic presentation, in which the duration of 
labor was lesS than 12 hours, m which the 
temperature dropped below 97 degrees, m 
which ether was given for less than 15 mm 
ulcs, and in which the cord was tied before 
pulsation had stopped The weight curves 
speak for themselves Group A lost weight 
only during the first 24 hours, the maximum 
loss being 3 53 per cent From this point (he> 
rtcoveteci rapial> On the luih dav (end of 
fourth day) they had practically recoverctl 


their birth weight and on the eighth day, they 
were i 76 per cent over birth weight Group li 
lost much more during the first da\, and con 
tinned to lose sharply during the second da>, 
the maximum being 5 81 per cent On the 
fifth day they were still j 47 per cent klow 
birth weight, considerably more than Group \ 
on the second day On the eighth day, ihey 
were still 2 55 per cent below birth weight 

SPatitASV 

J A statistical analysis of 906 newborn 
babies IS prevented with tie new of deter 
mining whether obstetrical and neonatal pro 
cedures influence weight loss in the newborn 

2 It IS shown that certain factors tend 
definitely to increase the loss m weight and 
that others tend to decrease the loss 

3 It seen* concluvjvc that the weight loss 
of the newborn is not entirely “phvs'ologic” 

4 The evidence presented tends to con 
tirm the idea, that the "normal" newborn is in 
a state of mild shock as a result of the trauma 
of labor 

5 In general, factors which tend to ri-tard 
or ease the second stage of labor seem to bv 
favorable to the child 
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T he report of GiifiUen and Gregg on 
a "new, rapid, and economical” test 
for pregnancy which appeared in 
September, 1936, has led some of us 
to attempt to repeat their work. It seems 
worth while at this time to collect the data 
presented in the reports of these other workers 
and to add thereto a small series of tests which 
I have carried out. 

An ideal test for pregnancy must meet cer- 
tain requirements It must first and foremost 
be at least 95 per cent accurate. It should be 
rapid, economical, and so simple that it may 
be available to workers lacking elaborate 
laboratory facilities The Aschheim-Zondek 
test meets the first but requires several days 
and a large and alwa3'^s available supply of 
animals Its various modifications ofifer little 
improvement in these respects. 

Gilfillen and Gregg report that the skin test 
for pregnancy meets all the above require- 
ments and in their hands they found it 
“proved more delicate than the Aschheim- 
Zondek test in border cases ” The test is 
based on the idea that an anterior pituitary- 
like substance is present in the circulation of 
pregnant women, therefore these women 
would not be sensitive to this substance in- 
jected intradermally. Non-pregnant women 
would show a reaction, as it would not be pres- 
ent in the blood stream. Their technique con- 
sists of the intradermal injection of 2 min ims 
of antuitrin-S in the flexor surface of the fore- 
arm, after it has been cleansed with sterile 
water. The reaction occurs usually within a 
few minutes, or may be delayed as long as 
2 to 3 hours in elderly women An area of 
erythema, 7 to 40 millimeters in diameter 
about the site of injection, develops in non- 
pregnant patients In pregnancy no reaction 
occurs They used the test not only for preg- 
nancy, but in gynecological conditions, as 
abortion, ectopic pregnancy, hydatidiform 
mole, and teratoma of the ovary. A series of 


24 controls, known non-pregnant patients, 
confirmed the accuracy of their test, which 
they state to be reliable in all these conditions 

Although Gilfillen and Gregg make no 
mention of the fact, this test was neither new 
nor original with them. It was first used by 
Forges and PoUatschek and reported before 
the Society for Internal Medicine in Vienna, 
March, 1929. Prolan was used and the read- 
ings were made the following day. This 
report "was enthusiastic and it was claimed to 
be reliable in all cases but one, a woman with 
a hypophyseal tumor No statement was 
made as to the number of cases tested, how- 
ever. 

Alfred Deutsch repeated this work on a 
series of 45 pregnant and 65 non-pregnant 
women He concludes that there is no essen- 
tial difference in skin reaction between the 
pregnant and non-pregnant Only ii of a 
series of 65 non-pregnant women gave a strong 
reaction. Strauss (10) also ran a series of 
intradermal tests using non-pregnant and 
pregnant females, males, females at meno- 
pause, postpartum women, cases of ectopic 
pregnancy and of abortion, as well as men- 
struating women. He concludes the test “is 
neither definite nor reliable ” He states that 
in a private communication Forges and Pol- 
latschek verified his conclusions, after they 
had used the test more extensively in Vienna. 

I decided to attempt to repeat the work of 
Gilfillen and Gregg, using the technique as 
described by them Further, it seemed wise 
to check the results with other anterior pi- 
tuitary-like substances, and for this foUutein 
and antophysin were chosen. A fourth injec- 
tion for control, of sterile water with a few 
drops of glycerine, was made. Our technique 
consisted in thorough cleansing of both fore- 
arms, flexor surfaces, with sterile water Two 
minims of each solution, antophysin, antmtiin- 
S, follutein, and glycerine-water, were in- 
jected intradermally, and the reaction ob- 
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determination of shock, it is easily conceivable 
that the loss of blood bj the early tying of the 
cord might tend to increast- an existing tend 
cnev to shock 

Chirt 12 shows the result of selecting cases 
m which se\cral of the fa\orable factors are 
present and another group in which the cor- 
responding unfaeorahle factors are present 
Group A represents a group of 33 cases bom 
b> non cephalic presentation m niudi the 
duration of labor was over la hours, in which 
the temperature never fell bdow oh degrees, 
in which ether was administered for min- 
utes or mote, and in which the cord was not 
tied until pulsation had stopped Group B 
represents a group of 35 cases born by ceph 
aim prcoentatioa, in which the duration of 
labor was less than 13 hours, in which the 
temperature dropped below 97 degrees, in 
which ether was given for less than 15 mm 
utes, and in which the cord was tied before 
pulsation had stopped The weight curves 
speak for themselves Group \ lost weight 
only dunng the first 34 hours, the maximum 
loss being 3 53 per cent F rom this point they 
recovered rapidly On the fifth day (end of 
fourth day) they had practically recovered 


thew buth w eight and on the eighth day, they 
were x 76 pec cent ov et birth w eight Group B 
lost much more during the first dav , and con 
tinupd to lose sharply during the «;econd day, 
the maximum being 5 Si per cent On the 
fifth day, they were still 4 47 per cent below 
birthweight considerably mom than Group \ 
on the second dav On the eighth day, they 
were still 2 55 per cent below birth weight 

SUKUARY 

I A statistical analysis of 996 rewbom 
babies IS presented with the view of deter 
mining whether obstetrical and neonatal pro 
cedutes influence weight loss m the newborn 

3 It IS shown that certain factor^ tend 
definitely to increase the loss m weight and 
that others tend to decrease the loss 

3 It seems conclusive that the weight loss 
of the newborn is not entirely ‘ physiologic ’’ 

4 The evidence ptc'*ented tends to con 
firm the id^a that the "normal” newbotnis m 
a stale of mild shock as a result of the trauma 
of labor 

5 In general, factors which tend to retard 
or ease the second stage of labor seem to be 
favorable to the child 



PARSONS: EVALUATION OF THE INTRADERMAL TEST FOR PREGNANCY 189 


days postpartum, and duration of pregnancy 
have little influence on readings Follutein 
was found to react more often both in the 
pregnant and non-pregnant groups, due per- 
haps to a protein reaction, rather than to the 
anterior pituitary-like hormone present. 

Difficulty was experienced in making the 
readings, as pigmentation of the skin, and 
degrees of erythema were influencing factors, 
which often left me in doubt of the classifica- 
tion into which the test should fail. We have 
found this intradermal test thoroughly un- 
reliable, and feel that it gives far too Mgh a 
percentage of error for it to be trusted clini- 
cally This is corroborated by the work of 
Strauss and Deutsch 

Gruskin reports the use of a placental ex- 
tract which has been heated, with the result 
that the anterior pituitary-like gonadotropic 
fraction is destroyed He claims good results 
In July, 1936, Schneider and Cohen report 
a series of 118 tests carried out on 95 females 
and 23 males There were 21 pregnancies, 17 
postpartum, or postabortal, 6 normal, and 74 
with a wide variety of diagnoses The results 
of the test showed 1 1 were not pregnant, 107 
pregnant Actually there were 2 1 pregnancies 
Isadore Gersh reports a series of 113 tests 
of which 50 were normal men and non-preg- 
nant women; 48 were known cases of preg- 
nancy of 2 or more months’ duration and 15 
were i to 9 days postpartum In this series 3 
injections were made, a control of normal 
saline with o 5 phenol, antuitrin-S, and an 
anterior pituitary-like hormone extracted 
from placental tissue at the University of 
Colorado, Department of Pharmacology The 
results of the tests show both false positive 
and false negative reactions With antuitrin- 
S 20 8 per cent false negative results were 
obtained in the pregnant series and 6 6 per 
cent in the postpartum cases while 81 6 per 
cent of the men and 66 6 per cent of the non- 
pregnant women showed false positives The 
control inj'ection gave erythematous reactions 
in 8 8 per cent in 30 minutes and 5 4 per cent 
in 60 minutes 

Frank and Wahrsmger report a series of 
198 cases They used three different hor- 
monal products, antuitrin-SS anterior pituitary 

*Parke, Davis and Co 


luteum® and progestin® With antuitrin-S 
163 cases were tested and showed that of 112 
definitely pregnant women 28 gave positive 
skin reactions (non-pregnant reaction) Eight 
gave doubtful and 76 no reaction This gave 
a 68 per cent accuracy There were 21 post- 
partum women, all of whom gave strongly 
positive reactions The second hormone was 
used in only 6 pregnant patients, 2 gave 
positive, 3 negative, i doubtful skin reactions 
The third hormone was used in 29 cases and 
10 known pregnant patients gave 9 positive 
skin reactions and i doubtful The result of 
the entire series of 198 cases shows that 98 
per cent of cases including pregnant women 
gave a positive skin reaction (non-pregnant) 
Table I shows the results of the several 
series of cases presented by workers other 
than Gilfillen and Gregg. 

TABLE I 

Positive 



Total 

Known 

Non- 

skin reaction 


cases 

pregnant pregnant(noD-pregnant) 

Deutsch 

no 


6 s 

II 

Schneider 

118 

21 


II 

Gersh 


48 


20 8% 

Frank and Wahrsmger 

198 

II2 


28 

Parsons 

140 

100 


34 


Total 679 

These results show little variation with the 
use of different preparations of the hormone 
Among those which have been used were 
antuitrin-S an anterior pituitary-hke hor- 
mone extracted from placental tissue^, ante- 
rior pituitary luteum, progestin, antohphysin®, 
follutein® 

In conclusion, therefore, we may say the 
intradermal skin test, in cases has proved 
entirely unreliable in the hands of all workers 
who have attempted to repeat the work of 
Gilfillen and Gregg There seems to be no 
choice among the various hormonal prepara- 
tions used; all yield equally unreliable results 

This work was done under a grant from the St Francis 
Hospital Research Fund The wnter is indebted to the 
Santa Barbara General Hospital for generous use of mate- 
rial and also to the Nurses of St Francis and Santa Bar- 
bara Cottage Hospitals for co-operation in making these 
tests 

*Ayerst 

*Upjohn 

^University of Colorado 

*\Vmthrop 

•Squibb 
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served at 15, 30, and, it no reaction had oc 
curred bj this tune, again at 60 minutes The 
solutions \iere made up freshij and kept on 
ICC M hen not in use A senes of 140 viomen — 
lOQ known pregnant, 10 postpartum, and 30 
knonn non pregnant patients—nere tested 
Careful note was made of the ages of the pa 
tients, the duration of pregnanej, and the 
time of the interval before reaction occurred 
In the control group the relation to menstrua 
tion was noted, and m the postpartum group, 
the da>s since deli\erj Our results were as 
follows 

In 100 rases of known pregnani^, no reac 
lion with any of the solutions was shown in 
66, m which group t ectopic is included, of the 
34 cases which shoned reaction 30 reacted 
with follutem only, 4 with aU three solutions 
Thus W6 see that ioUutcin failed in 34 per 
cent, antuitrm S and antophvsm in 4 per 
cent 

The possible influence of age was studied as 
follows 01 the total 700 patients, ap nere 
under ao jears of age, 56 were 21 to 30, 15 
were 31 to 40 Of the 66 which showed no 
reaction, 18 riere under 20 38 were ai to 30, 
and 10 were 31 to 40 Of the 30 reactin^^ with 
follutesn 9 were under 20, 17 ivere ai to 30, 
and 4 were 31 to 40 Of the 4 reacting to all 
three solutions 2 were under 20, 1 was ar to 
30, and 1 was 31 to 40 These figures fail to 
show any evidence of age influence 

Studying the reaction from the standpoint 
of duration of pregnancy, we have 8 cases ot 
pregnancy of i months duration, 3 of 2 
months 8 of 3 months 7 of 4 months, 7 of 
5 months, 11 of 6 months 18 of 7 months 
24 of S months 12 of 9 months, 2 of 10 
months 

In the 1 j cases of 2 months or less duration, 
8 reacted to one or mote solutions, so that 
only 3 correct reactions were given There 
were 4 who reacted to follutem alone and 4 
who reacted to follutem, atituilrm 'i, and 
antophysin, but not to the control la the 
cases of 3 months’ duration, 5 showed no 
reaction with any solution, and 3 reacted 
only to follutem Thus we see m the first 2 
months the test proied incorrect in 72 pet 
cent w ith all solutions Almost one third 
error was show n m follutem alone and in foUu 


tern, antuitnn S, and antophysm As the 
duration of pregnancy increases, the per 
centage of error is reduced The 3 month 
group showed that over 50 per cent gave 
positive pregnancy test 

The postpartum group gave the folioning 
results 

hvokti «f uMt U>7> p&st^rl m R«>ctias 

J I ' o reacUoa to 3 solutions 

i » \o teacUon to 3 solutions 

j t t no mcMn r to fofiuteia 

I to antophisiR 

0 6 y rMCted with fol'utein 

t 0 \o reaction to 3 solitiOTS 

* it> tU leaded to toUutem only 

Thirty controls of known non pregnant 
women were used, the ages vaned front ig to 
50 In 6 of these there was no reaction ob 
served with any of the solutions, or 20 per 
cent positive pregnancy test in known non 
pregnant individuals In \$ there was a very 
faint reaction with follutem only In t there 
was a definite reaction with follutem only 
In } case both fofluteiQ and antuitnn S gave 
a faint reaction Seven cases gave a definite 
reaction with all three solutions, and no reac 
tion with the control myection The ages ot 
the 6 patients with no reaction were 19, 20 
*S» 3 ?> S® ^he ages in 7 with dehnite 
reaction were ri 38, 30, 3S "3, o^. The 
ages of the first group average 28 years, that 
of the second, 30 years, which slight differ 
ence oauld be of little significance tn the 
result of the test 

The relation to menstruation, in the group 
of 6 with no reaction was »s 30, 19, 10, 20 
davs past onsrt of last period This shows 
little essential difference m the two groups 

In all groups studied, the reaction occurred 
promptly within 15 minutes, and in no case 
was It observed to show up as late as 30 
minutes after the injection was made 

DISCUSSION 

The mtradtrmal test as shown by the fore 
going figures gives a very unreliable test for 
pregnancy, since it is inaccurate m both the 
control group and in the known pregnant 
group with an error of from 4 to 72 per cent 

In the cariy months of pregnancy nhen «vc 
particularly desire an accurate test, we find as 
high as 72 per cent error Age, menstruation, 


THE r5lE of tuberculosis IN ANAL FISTULA 

LOUIS A. BUIE, M.D , NEWTON D SMITH, M.D , and RAYMOND J JACKMAN, M.D., 

Rochester, Minnesota 


T his study was undertaken in order 
to clarify, if possible, the controversy 
regarding tuberculosis as a cause of 
fistula-in-ano. Opinions have varied 
widely. Some believe that the majority of 
fistulas are of tuberculous origin many feel 
that any relationship that may exist between 
anal fistula and tuberculosis is not significant 
One probable reason why fistulas are con- 
sidered to be of tuberculous origin is that heal- 
ing often fails to occur following operation 
Although a relationship between fistula-in-ano 
and phthisis was observed more than 2000 
years ago, opinions then, as now, varied 
greatly In early Roman literature (i) it was 
recorded that many patients who had anal 
fistula recovered promptly after operation but 
others did so slowly or not at all, and that 
many such patients died of “consumption.” 
It was therefore believed that all fistulas 
drained infectious “humors” from the “sys- 
tem” and if closure were attempted disaster 
would result. Heurteloup actually advised 
the production of artificial fistulas in cases of 
consumption 

WTien we assumed our task, it appeared 
that there were five phases of the problem 
which required solution, namely (i) What is 
a tuberculous anal fistula^ (2) Wiat per- 
centage of anal fistulas are tuberculous^ 
(3) In what percentage of cases of anal fistula 
is the tuberculous process a primary one^ 
(4) I^Tiat percentage of anal fistulas occurring 
among tuberculous patients are tuberculous? 
(s) If a tuberculous anal fistula is knovm to 
be present, should the treatment be altered? 

Satisfactory answers are not available in the 
literature The chief reason for the wide vari- 
ation in opinions is that there is disagreement 
concerning what criteria are proper for the 
identification of a tuberculous anal fistula 

I rom the Section on Proctoiogy, The Majo Clinic, and The 
Division of Proctology, The Mayo Foundation Abndgment of 
OiKis submlted by Dr ]acVman tothePaculO of the Graduate 
School of the University of Minnesota m partial fuiaiment of the 
requirements for the degree of Master of Science in Proctology 


REVIEW OR LITERATURE 

A voluminous literature bears testimony to 
the difference of opinion on this_ subject 
There are several reasons why the incidence 
of tuberculous anal fistula reported in the 
literature reviewed by us varies from 1.4 per 
cent to 61 per cent Some studies were made 
in general hospitals; others were made in 
tuberculosis sanatoriums or in hospitals which 
had a special service for tuberculous patients 
Often, histological or bacteriological study has 
not been made and systematic methods have 
not been used for diagnosis 
As to the frequency of pulmonary tubercu- 
losis and co-existing anal fistula, figures quoted 
from various tuberculosis sanatoriums vary 
from 7 to 18 per cent. A wide variation is 
noted in the incidence of tuberculous fistula 
among patients who have pulmonary tubercu- 
losis Figures reported vary from 4 to 100 
per cent. 

What constitutes a tuberculous fistula and 
on what grounds are we justified in making a 
diagnosis? It is a discouraging task to at- 
tempt to correlate the findings of various 
investigators W'hen the criteria on ■which the 
findings are based vary so greatly. There are 
two different methods which investigators 
have employed for determining a positive 
diagnosis; (i) that which depends on demon- 
stration of the Mycobacterium tuberculosis by 
the inoculation of animals or by histological 
examination; (2) that which depends wholly 
on positive clinical findings Between these 
two extremes are those who feel that demon- 
stration of a certain histological picture is of 
diagnostic value In addition to these factors, 
which partially account for the disparity in 
figuresand diversity of opinion, is the difference 
in the material used for investigation. Attempts 
to demonstrate the tubercle bacillus in cul- 
tures made from the discharge of the ischio- 
rectal abscess have met with little success. 

Gabriel’s work proved satisfactorily that 
inoculation of animals is the diagnostic 
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a No 2 centrifuge with a head radius of 13 5 
centimeters Then the fluid was poured off 
and discarded and a portion of the sediment 
was removed, stained by methods for reveal- 
ing acid-fast bacilli and studied for the 
presence of free tubercle bacilli The re- 
mainder of the sediment was re-emulsified in 
5 cubic centimeters of a normal saline solu- 
tion This product was placed in a refrigera- 
tor for 4 to 7 days to attenuate the colon 
bacillus, which is much more lethal to the 
guinea-pig than the staphylococcus or strepto- 
coccus The colon bacillus also is the cause 
of the high proportion of failures in inoculating 
guinea-pigs with material taken from the 
lower portion of the gastro-intestinal tract 
Two guinea-pigs were given injections of 
material obtained from each patient, one 
animal being inoculated subcutaneously and 
the other mtraperitoneally If the guinea-pigs 
died and gross lesions were not evident before 
3 weeks had passed, the test was considered a 
failure, if a gumea-pig died and lesions were 
not present after 3 or more weeks had 
elapsed, the result of the test was considered 
negative If both animals were alive at the 
end of 4 weeks, the one receiving the intra- 
peritoneal injection was tested by injecting 
o 5 cubic centimeter of old tuberculin (O T ) 
subcutaneously If that guinea-pig died and 
the results of the test were positive, its mate 
was killed and examined All other guinea- 
pigs were permitted to live for 8 weeks and, 
at the end of that time, were killed, and the 
result of the test was considered either positive 
or negative depending on whether lesions were 
present or absent 

Magath (5) has shown the importance of 
balancing the subcutaneously and mtra- 
peritoneally injected animals against each 
other He pointed out that it is easy to 
understand why mtraperitoneal injections 
should end fatally more often than sub- 
cutaneous injections, because much of the 
material injected contains pyogenic organisms, 
but, why this is true when equal amounts of 
the material are injected into each animal is 
not clear Magath has also shown that 
tuberculin, although not productive of im- 
mediate death of each animal in which a 
positive result has been obtained, clearly 


shortens the time necessary for the develop- 
ment of tuberculosis by about 3 weeks In 
addition, Magath and Feldman (6) have 
demonstrated that more specimens will be 
found to contain the bacillus of tuberculosis by 
the method of injecting material into guinea- 
pigs than by the method of culturing the 
organism 

The possibility of obtaining false positive 
results from the inoculation of guinea-pigs 
may arise owing to spontaneous development 
of’ tuberculosis Magath and Feldman have 
shown that when guinea-pigs are kept in cages 
in a room isolated from tuberculous animals 
and when they do not receive food from the 
tables of tuberculous patients and are cared 
for by non-tuberculous caretakers, the chances 
of their contracting tuberculosis is so slight 
that it may be ignored Any such animal, if in 
normal health, may be considered suitable for 
experiments such as ours 

Some authors have questioned the re- 
liability of results obtained by inoculation of 
guinea-pigs Magath and Feldman stated 
that animals living 8 weeks after inoculation, 
in which gross lesions of tuberculosis have 
failed to develop, probably do not have 
tuberculosis and that the histological examina- 
tion of such tissue is not necessary as a 
routine procedure They concluded, after a 
careful study, that inoculation of guinea-pigs 
is a reliable means of proving the tuberculous 
nature of clinical material 

Fansler has expressed doubt as to the 
reliability of such a method when there is a 
focus of tuberculosis elsewhere in the body of 
the patient In our series, we have avoided 
such error by performing repeated examina- 
sputum obtained from the patient 
and have compared the results of the inoc- 
ulation of the guinea-pig with those of 
histolog^ical study A piece of tissue almost 
invariably derived from the same specimen as 
that used for inoculation of animals was sent 
to the laboratory where routine pathological 
and histological studies were carried out 

In those cases in which the results of 
inoculation of animals were positive and those 
ot routine histological study were negative 
subsequent microscopic studies were made of 
sections cut from numerous blocks of tissue in 
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method which yields the most satisfactory 
results He found that it is difEcult to demon 
strate tubercle faaalh in the tissues and he was 
unable to find the bacillus in any section 
prepared from tissue obtained from 6 patients 
who had been proved to have tubcrculwis by 
the method of inoculation of animals More 
over, in only 4 of the 75 cases w hich he studied 
did he find tubercle bacilb b> using the stain 
ing method of Ziehl NeeUen 

Tuberculous ulceration of the rectum does 
not occur frequently In cases of fistula m 
ano, the tubercle bacillus gams entrance to 
the penanal tissues through a diseased cryT* 
The pathological characteristics of the tuber 
culous anal fistula are similar to those of 
tuberculosis elsewhere in the bod> etcepting 
those changes w hich accompany secondary in 
fection and trauma Frequently, the attempt 
to make a climcal diagnosis or one based on 
the gross pathological characteristics of such a 
lesion is an error The majority of such diag 
noses are based on the appearance of the 
secondary, or external, openings The appear 
anceofthesecondarj openingmayvarygreatI>, 
depending on the duration of the disease 

ROUTES OP INFECnOV 

In general, it is thought that there are four 
routes by which tubercle baalh may gam 
access to the anorectal region 

Exlension of mfeetton from the lumen of Ike 
bouel This is probably the usual route The 
organisms gain entrance to the intestinal canal 
after they have been swallowed in the sputum 
Tubercle baalh, having passed through the 
digestive canal in this way, rarely produce 
tuberculosis in the anorectal region Although 
tuberculosis of the intestine and rectum do 
occur and although tubercle bacilli arc often 
found in feces, anorectal tuberculosis docs not 
develop in the majority of the cases of pul 
monary tuberculosis 

Trajuportahon of orgamsms by Ike blood 
slreatH According to this theory, tuberde 
bacilli are earned in the blood stream from 
some focus and are lodged m the submuwus 
Ia)er of the rectum and in the fat of the 
ischiorectal fossx 

Direct external tnoculation Patients suffer 
ing from active pulmonary tuberculosis may 


contaminate the anus, especially if an abrasion 
IS present This may result in direct inocula 
tion of the abrasion with Mjcobactenum 
tubercidosis 

Dtrecl extension Tuberculosis of the fem^e 

gemtalorgansjoftheprostateglandorthesemi 

nal vesides ma> produce a fistula which has 
an external opening near the anus Similarly, 
tuberculosis of the sacrum, coccy or pehic 
bones may involve the penrectal tissues and 
produce &tulas similar to anal fistulas 

Anal fistulas originate from infected anal 
crypts and rarely is the pnmary Opening of 
such a fistula found elsewhere In only 2 of 
the cases presented in this report w as there an 
assoaated condition which suggested the 
possibility that tubercle baalh had gamed 
access to the ischio anai or ischiorectal tissues 
through avenues other than the crypts of 
Morgagni Probably the most frequently 
offending organism in cases of ischiorectal 
abscess is the colon baallus 

Is the M> cobactenum tuberculosis a prijna 
ry or secondary invadcr> It seems reasonable 
to regard tuberculous ischiorectal conditions 
in the same light as tuberculous conditions of 
the thoracic wall Pnmary tuberculous ah 
scess of the thoracic wall is practically 


This investigation is based on ao6 consecu 
live cases m which operation was performed 
for anal fistula In addition to recording the 
patient's history and performing a physical 
exammaUon.aroentgenological examinationof 
the chest and routine laboratory tests of urine 
were earned out Flocculation tests, deter 
mination of the concentration of hemoglobin, 
a.nd of the number of er> throcytes and leuco 
cytes also were performed At the tune of 
operation the surgeon paid particular atten 
taon to the selection of tissue that was to be 
subjected to examination and analysis 

Part of the selected tissue was prepared for 
jBOCulation mlo guinea pigs m the following 
jowincr The tissue was finely divided by 
grinding and mixing with sand in a mortar 
ith this s cubic centimeters of normal saline 
solutJOfl was thoroughly mixed The super 
natant fluid was poured off and centrifuged 
for one hour at 2500 revolutions per minute in 
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TABLE I —SUMMARY OE A STUDY OF ANORECTAL 
FISTULA WITH REGARD TO ITS TUBERCU- 
LOUS NATURE 206 CONSECUTUTE CASES 



Cases 

Per cent 
of cases 
successfullj 
studied 

Per cent 
total 
positive 
animal 
inoculations 

Inoculation failed 

Successfully studied 

Negative in all respects for 
tuberculosis 

11* 

i95t 

163 

S3 6 


Evndence of tuberculosis some- 
vv here in body 

32 

16 4 


Evidence of tuberculous “fo- 
cus” but inoculation and 
histopathological examina- 
tion negative 

10 

5 I 


Animal inoculation positive 

22 

ti 3 


Organism demonstrated by 
Ziehl-Neelsen stain 

3 

I 3 

13 6 

Evidence of tuberculous “fo- 
cus” 

Positive 

17 

S 7 

77 3 

Negativ e 

5 

2 3 

22 7 

Histopathological examina- 
tion 

Routine positive 

8 

4 I 


Subsequent positive 

3 

2 3 

22 7 

Subsequent negativ e 

9 

4 6 

41 8 


*5 3% of total cases t94 7% of total cases 


tuberculosis could not be found microscop- 
ically. Frequently, foreign body giant cells 
are found in sections of tissue from anorectal 
fistulas and are sometimes confused with 
anatomic tubercle 

Ziehl-Neelsen staining technique was car- 
ried out on sections of tissue denved from all 
cases in which the result of inoculation of 
animals was positive and the bacillus of 
tuberculosis was identified in 3 cases (1.5 per 
cent of the total group or 13 6 per cent of the 
cases in which positive results were obtained 
on inoculation of animals) 

Of the 22 patients who were proved to have 
a tuberculous fistula, 17 (87 per cent of 
those successfully studied and 77 3 per cent 
of those in which positive results were ob- 
tained by inoculation of animals) were shown 
to have, in addition, a so called focus of 
tuberculosis elsewhere in the body (9 cases of 
active pulmonarj^ tuberculosis and 8 cases of a 
healed lesion in the lungs) In the 5 remaining 
cases of tuberculous fistula (2 5 per cent of 
• those successfully studied and 22 7 per cent of 
those in which positive results were obtained 
by inoculation of animals), evidence of a 
“focus” of tuberculosis could not be found In 
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I of the 5 cases the organism was demonstrat- 
ed in sections of tissue taken from the fistula 
Healing of the wound in cases of surgically 
treated tuberculous fistula is definitely pro- 
longed. In the 22 cases in Avhich positive re- 
sults were obtained, the average time required 
for healing was 73 days as compared -with an 
average of 29 days in the 173 cases of non- 
tuberculous fistula MTiether a fistula is 
tuberculous or not should not alter the tjqie 
of treatment employed 

CONCLUSIONS 

I. Inoculation of animals bj”^ the method 
described is the most accurate way of deter- 
mining the tuberculous or non-tuberculous 
nature of an anorectal fistula 

2 In this series, positive results were ob- 
tained in 1 1 3 per cent of cases Routine and 
also subsequent microscopic studj"^ of many 
sections of tissue proved that tuberculosis 
was present in only 6 6 per cent of the cases 

3 A tuberculous focus was present in 77 3 
per cent of the cases of tuberculous fistula 

4 If pulmonary tuberculosis and anorectal 
fistula co-exist, the tuberculous nature of the 
fistula can be strong^ suspected 

5 The co-existence of a focus of tuberculosis 
and non-tuberculous fistula occurred in 5.1 
per cent of this series of cases. 

6. Healing of the wound after operation is 
slower in cases of tuberculous fistulas than it 
is in those cases of non-tuberculous fistulas but 
healing should always be complete if the 
operation has been performed properly and if 
the wound has been dealt with adequately. 
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le Adjacent to fistulous Fig i TubercUscoBtainingepithelioidcells surrounded 
by a gone of lymphxytic mftltratwn X90 


an effort to compare the results of hi&tological 
stud> Vrith those of inoculation of animals 
The staining technique of Ziehl Neelsen ■w.as 
used on sections of tissue in all cases m which 
the result of inoculation of the animal was 


In this study of sod consecutive cases of 
anorectal fistula (Table I) there were ii (53 
per cent) m which both the animak that re 
cciv ed subcutaneous injections and those that 
received intraperitoneal injections died before 
the aforementioned time limit had expired 
This Ion percentage of failures can probablj 
be accounted for by the fact that a method of 
attenuation of the colon bacillus was em 
ployed More deaths occurred before the time 
limit expired in the ca&es of those guinea pigs 
injected mtraperitoneally than occurred after 
the time limit had expired However, as 
Magath has previously pointed out, a larger 
number of positive results are to be esxpected 
from the intraperitoneal method of injection 
than from the subcutaneous method of 
injection 

One hundred and ninety five cases (94 ^ per 
cent of the total group) were studied success 
fully and completely Of these evidence of 
the presence of tuberculosis was not found in 
163 cases (83 6 per cent") In 32 cases (164 
per cent) we were able to find evidence 
of the presence of tuberculosis somewhere m 
the body 


Of this group of 32 cases, 10 (5 1 per cent of 
total cases) gave evidence of a tuberculous 
“focus,” that is, 7 of the patients had healed or 
inactiie pulmonary tuberculosis, 2 had an 
active pulmonary lesion and 1 had tubercu 
losis of the ctrv ical ly mpb nodes Inoculation 
of animals, routine histopathological studies 
and subsequent study of numerous sections of 
tissue did not reveal evidence of tuberculosis 
in the anorectal fistula 
Inoculation of animals gave positive results 
m 22 cases (i: 3 per cent of those successfully 
studied) whereas routine histological study of 
sections from an adjacent piece of fistulous 
tissue gavepositive results m only Senses (4 i 
per cent) These results approach closely 
those of other investigators who have used the 
same method of studying sections of a similar 
nature If we had relied on routine histo 
pathological study only , we would have missed 
the diagnosis in 63 6 per cent of the cases In a 
subsequent study of numerous sections of 
tissue derived from those cases in which the 
diagnosis based on the re&ults 0/ inoculation 
of animals did not coincide with that based on 
routine histopathological examination we 
were abk to demonstrate the presence of the 
tubercle in 5 additional cases (Figs i and 2) 
There were, therefore 13 cases (6 6 per ant of 
total cases) in which the results of inoculation 
of animals coincided with those of microscopic 
study whereas m the remaining 9 cases (41 8 
per cent of positive results) evidence of 
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FROM THE MANCHESTER ROYAL INFIRMARY 

A MODIFIED SCHOEMAKER GASTRECTOMY FOR 
CHRONIC GASTRIC ULCER 


JOHN MORLEY, Ch M , FR C S , Manchester, England 


I N 1921, J Schoemaker of Ihe Hague de- 
scribed in SuRGER\, Gynecology and Ob- 
stetrics a modification of the original Bill- 
roth I gastrectomy that appeared to the 
present writer to obviate most of the difficulties 
and dangers of that operation 

After an extended trial of Schoemaker’ s opera- 
tion It was realized that his original tn o bladed 
crushing clamp was often difficult to apply and 
prone to slip off the stomach when it had been 
applied, and in consequence a clamp of different 
tjqie, that could be applied from the upper or 
lesser curvature aspect of the stomach, was de- 
signed for me by Dr K B Pinson, anesthetist to 
the Manchester Royal Infirmary 
The operation now to be described has been 
found to be superior to the Pdlya-Balfour gas- 
trectomy in cases of chronic gastric ulcer in that 
it is less likely to be followed by severe anemia, 
since some gastnc function is preseri'ed, while it 
involves no greater risk of anastomotic ulcer. In 
cases of duodenal ulcer with pronounced hj-per- 
chlorhydria, or in gastrojejunal ulcer, the more 
destructive Polya-Balfour operation is preferred 

PREPARATION FOR OPERATION 

The first essential is to see that dental sepsis is 
eradicated, and that the patient is provided with 
an efficient supply of teeth, natural or artificial, 
for the purpose of mastication 
When the roentgenographic examination shows 
appreciable delay in emptpng, as is so commonly 
found in large prepyloric ulcers, gastric lavage 
for a few days, repeated on the morning of opera- 
tion, IS ad\isable In cases of marked anemia 
from gross or continued occult hemorrhage, an 
intensive pre-operatn e course of iron is essential 

THE ANESTHETIC 

\Miile some surgeons are strong advocates of 
a combination of local and splanchnic anesthesia, 
u e hax e found that basal anesthesia n ith avertin. 


followed by gas and oxygen with some ether, is 
less tr\-ing to the patient and the surgeon, less 
time-consuming, and no more dangerous as 
regards postoperative complications The serv- 
ices of a really e.xpert anesthetist are, of course, 
essential 

THE OPERATION 


A right paramedian incision extending from 
the costal margin to a little belon the umbilicus, 
is usually' preferred, as it gives a stronger scar 
and affords the best access to the duodenum. 
The edges of the wound are then protected by 
gauze swabs After a general inspection of the 
abdominal viscera, including the stomach and 
duodenum, the thin lesser omentum is torn 
through above the prepyloric portion of the 
stomach and a hand is inserted into the lesser sac 
oi the peritoneum to separate the filmy congenital 
adhesions so constantly found between the stom- 
ach and the transverse mesocolon or colon. The 
pyloric vessels immediately above the first part 
of the duodenum are then damped between tno 
artery forceps, dinded and ligatured with linen 
thread The gastrocolic ligament is next divided 
between forceps, beginmng just below the pylorus 
and working as far to the left as the point at which 
It is decided to divide the stomach AH the lower 
divided vessels are then tied, those on the upper 
or gastric side being left in the gnp of the arterj' 
forceps The line of this division may be earned 
immediately below the greater curvature of the 
stomach and above the gastro-epiploic vessels, or 
between the gastro-epiploic vessels and the trans- 
verse colon, m w'hich case the right gastro-epiploic 
artery is divided belmv the pyloric antrum While 
the former method has the theoretical advantage 
that It presences the blood supply of the depend- 
ent portion of the omentum, it invoh'es the liga- 
ture of many more vessels than the latter We 
prefer to divide the omentum below the gastro- 
epiploic Aessels on this account and have found 
no ill effects upon the omentum in practice The 
197 




I ij! I Mtlhoilofappl)mgtlieauihor9 
crushing clamp The rJuMjenum has been 
divided between clamps and ihecnishinj; 
clamp and a Scheemaber colectinny for 
ecps art applied le the stomach Note 
Considcrab!/ more of the stomach is 
u'luslly removed than this illustration 
depicts 
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Fig 4 The new lesser curvature on completion of the 
suture, viened from behind 



Fig 5 End-to-end union of stomach and duodenum, 
commencement of posterior row of sutures 



Fig 7 End-to-end union of stomach and duodenum, 
hemostatic suture is shown nearing completion For the 
sake of clearness the uncompleted seromuscular suture is 
not shown 



Fig 6 End-to-end union of stomach and duodenum, 
commencement of continuous hemostatic suture For the 
sake of clearness the posterior half of the seromuscular 
suture IS not shown 



Fig 8 The operation completed Note the normal form 
of the stomach 
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left gistro epiploic ^ essels are damped dnided, 
and tied at a point as far to the left as js ncces 
sar> The nc^t step is the dnision of the first 
part of the duodenam T\'0 Schoemaker cofec 
tomy damps with grooved blades are applied 
side bj side across the duodenum »mmcdiatei> 
distal to the p^lonc sphincter and the duodenum 
IS divided between them with a knife The cut 
ends of the duodenum held by the t«o clamps are 
cleaned with moist swabs The distal clamp js 
left cov ered bj a large gauze su ab and the prori 
mal clamp is protected b> a small gauze swab 
clamped over n b> two Lanes tissue forceps 
These forceps not only prevent any nsk that the 
Schoemaker clamp may slip but are convenient 
in exerting traction on the stomach 

The stomach is now lifted up and to the left 
and any adhesions between the ulcer and the pan 
creas are divided WTien the ulcer is not penetrat 
ing the pancreas ibis division is carried out with 
the knife In large ulcers that have invaded the 
pancreas deeply however it is unsafe to cut into 
the pancreas on account of the risk of subsequent 
leakage of pancreatic yuice In such cases the 
edges of the ulcer are stnppecl ofT the pancreas 
with the hngers regardless of the fact that the 
lumen of the stomach is opened Swabs arc placed 
round before this maneuver ami a sucker is in 
sorted into the stomach to eroplv it of ana fluid 
contents The line of cleavage where the ulcer is 
stripped off the pancreas is avascular and does 
not bleed 

Having freed the ulcer from its posterior 
adhesions the left gastric (coronarv) artery id 
the gastrohepatic omentum is divided between 
clamps This is done a short distance above the 
ulcer on the lesser curvature \ hole is made be 
tween the lesser curvature of the slomacb and 
the lesser omentum and three curved artery for 


ceps are applied to the upper part of the lesser 
oinenlum through this hole so as to grasp the 
left nstnc artery The omentum and arte^ arc 
divided by’ curved scissors two of the artery for 
ceps being left on the proximal part of the arterv 
and one on the distal part The proximal end » 
then doublv ligatured with No ^ linen thread 
and the distal end is also tied 
The stomach is now drawn downward and out 
of the wound and the point on the greater curva 
ture destined (or anastomosis with the duodenum 
>» determined Here a Schoemaker colectomv 
clamp is applied at a right angle w the greater 
curvature, with care to include as much of the 
transverse section of the stomach in its gnp as 
will correspond with the width of the duodenum 
WTiile an assistant draws the stomach firmly 
downward and also exerts some downward irac 
lion on the colectomy clamp that grasps the 
greater curvature of the stomach the curv^ Pin 
son crushing cbmp is applied to the stomach 
from the lesser curvature above the ulcer a little 
obliquely so that the lip of its blades touches the 
tipolthcsmallcolectomvclampfFig i) Astraight 
or curved gaslro-enieroslomv clamp is now placed 
across the stomach distal to these two clamps to 
prevent escape of contents and the stomach is 
wUh a knife flush with the two proximal 
damps and its distal portion is removed 

The next step is closure of that part of the 
stomach in the grip of the large twobladed crush 
ing clamp to form what is to be the new lower 
portion of the lesser curvature The outer blade 
of ^ crushing clamp is removed leaving a fnll 
of crushed stomach w all projecting from the inner 
blade This stomach wall is sutured with a con 
tinuous stitch of No oo catgut (zo day) starting 
at the tip of the blade and working up to the les- 
ser curvature (Fig ) The second blatie of the 



SUPRACONDYLAR FRACTURE OF THE HUMERUS 
An Analysis of 330 Cases 
IRWIN E. SIRIS, M D., Brooklyn, New York 


T he purpose of this paper is the review 
of the results of treatment of 330 cases 
of supracondylar fractures of the hu- 
merus which have been seen on the 
Chiiaren’s Surgical Service of Bellevue Hospital 
during the past 18 years The 109 cases of supra- 
condylar fracture that were reported in 1925 (8) 
are included in this report Certain fundamental 
problems presented themselves in the manage- 
ment of these cases which will be discussed in this 
paper. A method of reduction and fixation is 
described so as to prevent deviation of the axis of 
the forearm It is not the purpose to review the 
literature of supracondylar fracture but rather to 
present the salient clinical problems which have 
been encountered in the treatment of these cases 
Supracondylar fracture is a distinct entity hav- 
ing httle in common with fractures in other parts 
of the body. This is particularly so for the follow- 
ing reasons' first, because of the close proximity 
of the fracture to the intricate articular surface of 
the elbow joint, second, the effect that the dis- 
placement of the fragments may have on the 
neurovascular structures passing over the joint, 
third, the possible permanent deviation of the 
axis of the forearm that may result from (a) an 
injury to the cartilage plate of one of the epiphy- 
sis, or (b) a failure to obtain a correct ahnement 
of the distal fragment of a supracondylar fracture 

END-RESULTS 

Of the 330 cases of supracondylar fractures 
treated, 292 (8g per cent) of the patients were fol- 
lowed from 2 months to as long as 14 years, and 
38 were lost 

The factors which were considered in evaluat- 
ing the results, are (i) restoration of function, (2) 
deformity, and (3) residual comphcations 
I Restoration of function. Of the 292 cases, 
236 (81 per cent) had almost complete restoration 
of function Of the 56 remaining cases (19 per 
cent), 4, comphcated by threatened ischemic 
paralysis, have not regained complete function, 
and in 52 others (18 per cent) the functional re- 
covery IS protracted and the patients are under 
treatment. 

rtom tlic Children’^ Surgical Service. Bellevue Hospital, Fen- 
Wick Reekman, M D», m charge 


2. Deformity. There were 44 of the 236 cases 
which regained function, and m these cases there 
was deviation of the axis of the forearm, 26 hav- 
ing a loss in the carrying angle, 8 with a glaring 
giinstock deformity In 2 cases the deformity has 
been corrected by a cuneiform osteotomy. Nine- 
teen fractures healed with a perceptible increase 
in the outward angulation of the forearm It is 
significant that the reparative process in children 
due to growth often corrects a deformity caused 
by a vicious union but does not always restore the 
normal carrying angle In this series vicious union 
rarely permanently impaired function, while an 
unreduced lateral or mesial fracture or rotation 
of the distal fragment invariably altered the car- 
rying angle 

j Residual complications There were 20 cases 
of muscular spasm and 7 of myositis ossificans 
Both of these comphcations followed fractures 
about the elbow which were recorded in my pre- 
vious paper In the case of the 221 patients with 
supracondylar fracture which have been treated 
since 1924, w’hen the former series was reported, 
there has been no case of either muscular spasm 
or myositis ossificans In but i of the 9 cases 
which showed evidence of an impending Volk- 
mann’s ischemic paralysis did ischemia develop 
Seven children had symptoms referable to injury 
of the deep muscular branch of the radial nerve 
and 4 of the ulnar nerve. Whether this resulted 
from a displaced fragment or excessive callus 
formation accompanying vicious union is uncer- 
tain, but it IS interesting to note that the symp- 
toms in all of these cases of nerve mj’ury have dis- 
appeared as a result of the absorption of the ex- 
cessive callus No case of delayed ulnar neuritis 
has come under our obsenmtion as y'et in this 
series 

The follow'ing classification has been adhered 
to in the analysis of the end-results 

Excellent— Complete function with a normal carrying 
angle 

Good —Complete function wuth a slight increase in 
the carrying angle 

Fair — Complete function mth a 5 per cent loss of 
carrymg angle 

Limitation of less than 25 per cent flexion 
with a straight or normal axis of the fore- 
arm 
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clamp IS now removed, and a continuous sero- 
muscular suture of catgut is inserted so as to in 
vaginate the former or through and through 
suture (Figs 3 and 4) 

The two small colectomv clamps, one on the 
duodenum and one on the greater curvature of 
the stomach, can now be approvimatcd with the 
greatest of ease for the end to-end anastomosis of 
the stomach with the duodenum The posterior 
part of the continuous seromuscular catgut stitch 
is begun at the lesser curvature aspect A curved 
needle is used and it is inserted parallel with the 
clamps (Fig $) When the greater curvature is 
reached, the suture is knotted and laid aside 

Before the colectom) clamps occluding the 
stomach and duodenum are remov ed these organs 
are secured b> two gastro-enterosiomj clamps 
placed one mch above and below the line of 
anastomosis The occluding clamps are now re 
moved and the continuous through and through 
catgut Suture is inserted again on a curved needle 
(Figs 6 and 7) 

The semrtiuscular suture is next completed b> 
carrj ing it along the antenor surface of the suture 
line up to the point at the lesser curvature where 
it started After the circle is completed and the 
suture IS tied two further sutures are inserted (o 
guard the ‘ dangerous angle on the !es<er curva 
ture from tension We hive never known leakage 
to occur al this 01 anv other point 

In performing this end to end anastomosis it 
IS important to make sure that no stenosis results 
The finger and thumb should be able to meet 
readilj when invaginating the anastomosis from 
without at completion of the operation (Fig S) 

One point in the application of the crushing 
clamp requires emphasis The clamp should 
never be applied too obliquelv so as lo make the 


newr prepjloric portion of the stomach too sknder 
and funnel shaped In earlier cases in which this 
was done, some disturbing postoperative v omning 
orcurred for the first few da>s When the clamp 
IS applied as it should be almost transverselv to 
the stomach, the postoperative course is usuall> 
free from vomiting The abdominal wound is 
closed m layers m thu usual waj and a dressing 
applied 

" rosTori.R\rivF tkevtmfnt 

Aforphia and atropine and rectal saline in 
fusions are given for the first 24 hours Intrave 
nous saline b\ the continuous dnp method is 
reserved for cases suffering from pre operative 
anemia or for those rare patients who develop 
symptoms of postoperative shock Fluids sufli 
cient to vlby thirst are allowed from the first A 
dailj enema is giv en from the second daj until 
the end of the first week Xo solid food is allowed 
until a week from the operation has elapsed The 
postoperative course is usually smoother than 
that after a simple gastro-enterostomj in that 
there is less tendencj to vomiting 
MORTVLIIV RVTE 

In a consecutive series of ipo cases of Svhoe 
maker gastrectom> for chronic gastric ulcer in 
whrch patients were operated upoa thennter, 
there have been $ deaths a mortaliij of 2 b per 
cent rhis is little abov e the mortality of gastro- 
enterostomj for simple ulcer and compares favor 
abi> with the mortality of the IJallour Pol>a 
operation in the same i)7>e of case, which has 
been 6 4 per cent in mj hands 

I »m indfbtef! to ihepublishcM of ihe Bnlish ej 

S«rr«r<i for the loan of (he illu<tratinns Thne drauings 
were reproduced to appear in an article on The Technique 
and Results of I arinl Castrectomy for Chronic Ga«inc 
Ulcer 19 8 lC> 239-- 5' 
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SmiS. SUPRACONDYLAR FRACTURE OF THE HUMERUS 
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Tig 2 a, b, c, Steps in procedure for reducing the lateral or mesial and postenor dis- 
placement of the distal fragment 


fragment can still be seen to project obliquel}' 
forward 

The stripping of the periosteum from the dis- 
tal end of the upper fragment can be demon- 
strated by means of a lateral view as earlj' as the 
seventh day after the fracture m practically every 
case in which the fracture has not been completely 
reduced Ordinarily the stnpped penosteum 
which IS firmly attached to the displaced lower 
fragment is not visualized, for only after the 
deposition of calcium in the callus can the new 
shaft be discerned within the confines of the 
stripped penosteum 

DISPLACEMENT OE FRAGMENTS 

Supracondylar fracture continues to be the 
most frequently encountered elbow injury' on the 
Children’s Surgical Service at Bellevue Hospital 
In all the cases in which the distal fragment was 
displaced posteriorly', the trauma producing the 
injury was from a fall on the outstretched hand 
The displacement resulted m a stnpping of the 
periosteum from the distal end of the proximal 
fragment due to its firm attachment to the distal 
fragment. This was first noted by Poland in i8g8, 
who drew’ attention to it as an important factor 
in the production of callus This stnpping of the 
periosteum play's an important part in limiting 
the displacement of the fragment and in subse- 
quent heahng, particularly when complete reduc- 
tion has not been obtained This may be demon- 
strated in 3 to 6 weeks’ time by means of a roent- 
genogram, which then shows evidence of new 
bone spnnging from the displaced lower fragment 
and along the reflected periosteum 
In 72 cases (22 per cent) there was no displace- 
ment of the lower fragment. Of the 244 cases 


(74 per cent), in w'hich complete posterior dis- 
placement of the lower fragment W'as present, 
162 had no appreciable lateral or mesial displace- 
ment, in 44 the low’er fragment was displaced 
backward and inward and in 38 backward and 
outward The lower fragment was displaced an- 
teriorly m but 14 cases (4 per cent) aU of which 
fractures were sustained through direct violence 
There were 232 fractures in w'hich the fine of 
fracture w'as transverse and 98 in which it was 
oblique. With the few exceptions in the case of 
obhque fractures the distal end of the proximal 
fragment w’as displaced into the antecubital space. 
Of the 330 fractures 33 were comminuted Thirty'- 
two extended into the external condyle, 39 into 
the internal condyle, and 21 through one of the 
epiphyseal cartilage plates 

In two of the comnunuted fractures the 
articular fragment was spht, a consequence of 
muscle contraction w’hich forces the upper frag- 
ment between the lower fragments, thus distort- 
ing the elbow joint 

TREATilENT 

There are four important objectives to bear in 
mind in the treatment of a supracondy’lar frac- 
ture. First and foremost is the prevention of a 
Volkmann’s paralysis, second, a satisfactory 
reduction, third, the prevention of a varus or 
valgus deforrmty', and fourth, the restoration of 
function AU four objectives are dependent on 
obtaining a good aUnement of the fragments 
Permitting the malposition of the fragments to 
remain until the sw’elling has subsided is unreason- 
able Such a procedure necessitates a difiicult and 
prolonged course of treatment and a defeat in one 
or more of the objectives The malposition should 
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Fig I Typii.al supraeondvlat deformity with posterior 
displacement of the distnl fragment 


Poor —Complete function and an obvious gun stock 
deformity 

—Limitation of leas than 5 per cent ettension 
and fletion of the elbou 

Bad —More than aj per cent limiiation of funcii >n 
—V olLmann s ischemic paralysis 
— \nk> losis 

Of the 29J cases followed, in 16S (58 per cent) 
the results can be said to be etceJleni 30 (10 per 
cent), good, 69 {24 per cent), fair, 15 (5 per cent), 
poor, and 10 (3 per cent), bad These results in 
elude the 52 cases (18 per cent) in which patients 
are under treatment, and in man> of them there 
will be impro\eraent in function and the cases 
therefore deserve better classihcation 
AGE INCIDENCE 

It IS significant that the largest number of cases 
occurred during the sixth year and that between 
the ages of 5 and 7 there were 16 (49 per cent) 
This being almost equal to the combined number 
of fractures occurring m the 9 remaimng age 
groups of this senes The incidence of frequent^ 
in the various age groups appears to decrease both 
toward earlier childhood and the advanang years 
CLINICVL EXAMINATION 

Of the 258 supracondylar fractures with dis 
placement, the distortion from swelling mcreased 
perceptibly in proportion to the delay superven 
jng betw een the time of injury and that of rcduc 
tion (Fig i) In many of these the lower end of 


the anteriorly displaced upper fragment could 
reaaily be palpated beneath the skin The bre k 
in tie continuity of the humerus could often he 
palpated posteriorly Due to this displacement 
and the extravasation of blood in the antecubital 
space, there was often much tens on of the over 
Ivmg skin which at times was followed by the 
formation of blebs In most of the cases the fore 
arm assumed a position of complete pronation 
with approximately 140 degrees of extension at 
the elbow joint When the fragments were com 
pletelv displaced there was always an increase m 
the anterior posterior diameter of the arm 

■When there was overriding measurements 
taken from the tip of the acromial process to the 
lateral epicondyle revealed an appreciable short 
ening as compared with the other arm In none 
of these cases was there any disturbance m the 
relation between the three bony prominences of 
the elbow this finding was indispensable in elim 
mating a posterior dislocation of the radius and 
ulna The presence or absence of neitrnascular in 
jury should be noted before on\ attempt ts made to 
reduce the fracture so as to obviate a later question 
of such compheaUons ha >i/ig reutUed from the 
manipulation There were 12 compound frac 
lures in this senes, which are detailed elsewhere 

ROENTCENOORAPHIC ENAUINAnOV 

Roentgenographic ezaimnation should deter 
mine not only the extent of the displacement of 
the lower fragment but also whether there is an 
extension of the fracture line through the 
physealcartilageplateofeitherofthecondyles Tne 
amount of serration or spurring of the fracture 
surface should be noted, because of its influence 
upon attempts at reduction 

What at first appearance mav seem to be a 
transverse fracture will occasionallv be found to 
be a fracture line which extends obliquely down 
ward and forward This is the type of fracture 
that IS so difficult to maintain m position after 
reduction It is important to note the amount of 
lateral or mesial displacement of the lower frag 
ment as failure to recognize and correct this dis 
placement will result in a varus or valgus de 
fomuty 

A lateral view will reveal the amount of an 
terior displacement of the upper fragment The 
relationship of the distal fragment and the fore 
arm which are one to the upper fragment in 
ngaid to the amount of rotation of the lower 
fragment, is often demonstrable m this view The 
significance of the rotation of the lower fragment 
on the upper is appreciated after the posterior 
displacement has been reduced when the upper 
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Fig 2 a, b, c, Steps in procedure for reducing the lateral or mesial and posterior dis- 
placement of the distal fragment 


fragment can still be seen to project obliquely 
forward 

The stripping of the periosteum from the dis- 
tal end of the upper fragment can be demon- 
strated by means of a lateral view as early as the 
seventh day after the fracture in practically every 
case in which the fracture has not been completely 
reduced Ordinarily the stripped periosteum 
which IS firmly attached to the displaced lower 
fragment is not visualized, for only after the 
deposition of calcium in the callus can the new 
shaft be discerned within the confines of the 
stnpped periosteum 

DISPLACEMENT OF FRAGJffiNTS 

Supracondylar fracture continues to be the 
most frequently encountered elbow injury on the 
Children’s Surgical Service at Bellevue Hospital 
In all the cases in which the distal fragment was 
displaced posteriorly, the trauma producing the 
injury was from a fall on the outstretched hand 
The displacement resulted in a stripping of the 
periosteum from the distal end of the proximal 
fragment due to its firm attachment to the distal 
fragment. This was first noted by Poland in 1898, 
who drew attention to it as an important factor 
in the production of callus This stripping of the 
periosteum plaj^s an important part in limiting 
the displacement of the fragment and in subse- 
quent heahng, particularly when complete reduc- 
tion has not been obtained This may be demon- 
strated in 3 to 6 weeks’ time by means of a roent- 
genogram, which then shows evidence of new 
bone spnnging from the displaced lower fragment 
and along the reflected periosteum 
In 72 cases (22 per cent) there was no displace- 
ment of the lower fragment Of the 244 cases 


(74 per cent), in which complete posterim dis- 
placement of the lower fragment was present, 
162 had no appreciable lateral or mesial displace- 
ment, m 44 the lower fragment was displaced 
backward and inward and in 38 backward and 
outward The lower fragment was displaced an- 
tenorly in but 14 cases (4 per cent) all of which 
fractures were sustained through direct violence 
There were 232 fractures m which the line of 
fracture was transverse and 98 in which it was 
obhque With the few exceptions m the case of 
oblique fractures the distal end of the proximal 
fragment was displaced into the antecubital space 
Of the 330 fractures 33 were comminuted Thirty- 
two extended into the external condyle, 39 into 
the internal condyle, and 21 through one of the 
epiphyseal cartilage plates 

In two of the comminuted fractures the 
articular fragment was spht, a consequence of 
muscle contraction which forces the upper frag- 
ment between the lower fragments, thus distort- 
ing the elbow joint 

TREATMENT 

There are four important objectives to bear in 
mind in the treatment of a supracondylar frac- 
ture First and foremost is the prevention of a 
Volkmann’s paralysis, second, a satisfactory 
reduction, third, the prevention of a varus or 
valgus deformity, and fourth, the restoration of 
function All four objectives are dependent on 
obtaining a good ahnement of the fragments 
Permitting the malposition of the fragments to 
remain until the swelling has subsided is unreason- 
able Such a procedure necessitates a difiicult and 
prolonged course of treatment and a defeat in one 
or more of the objectives The malposition should 
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Fig 1 TjT'ical $upracond}lar defarmit) uithpo^lcnor 
<iispuc«ment of th« diatal tragm«nt 


Poor — Comntet# functton and aa obnoua (un slorL 
(lcionnit> 

— LimiUtion of ]«<a than a, par cant cclcnsion 
and fletion of the eIbo» 

Dad —More than I3 per cent limitation of function 
— Nolknaon s ■■chemic paral)»i> 

— An^ylosi 

Of the 29} cases follotted m 16S (^S per cent) 
the results can be said to be eccellenc jo (10 per 
cent), good 69 (24 per cent) fair 15 (> percent), 
poor and 10 (3 per cent) bad These results in 
elude the 52 cases (iS per cent) m which patients 
are under treatment and in raant of them there 
will be impro%ement m function and the cases 
therefore desene better cbssification 
AGE I\aDE>CE 

It IS Significant that the largest number of cases 
occurred during the snth ) ear and that between 
the ages of 5 and 7 there were 162 {49 per cent) 
This being almost equal to the combined number 
of fractures occurring in the 9 remaining age 
groups of this series The incidence of frequency 
in the ^ anous age groups appears to decrease both 
toward earlier childhood and the ad\ ancing tears 
cuvictL rwmsxTiON 

Of the 2SS supracondylar fractures with dis- 
placement, the distortion from swelling increased 
perceptibly in proportion to the debt superten 
mg between the lime of injurv and that of reduc 
lion (Fig i) In many of these the lower end of 


the antenorh displaced upper fragment could 
reaoily be palpated beneath the sLm Tie bre.l 
in tie continuitt of tie humerus could often be 
Pal/ated postenofh Due to this dispbcen-ent 
and the ectrat asation of blood in the amecubital 
space there was often much lens on of the o\er 
King skm which at times was followed b\ tie 
formation of blebs In most of the cases the fore 
arm assumed a position of complete pronalion 
with approeimatelv 140 degrees of extension at 
the elbow joint WTicn the fragmenls were com 
pictely displaced there was alwa\-s an increase m 
the antenor postenor diameter of the arm 

WTien there was overriding, measurements 
taken from the tip of the acromial process to the 
lateral epicondyle revealed an appreciable short 
ening as compared with the other arm In none 
of these cases was there any disturbance in the 
relation between the three bonv prominences of 
the elbow this finding w as indispensable in elim 
mating a postenor dislocation of the radius and 
ulna The presence or absence of neuro'ascnhr tn 
jury shoutd be noted before arn attempt u made to 
reduce the fracture so as to obetatt a later question 
of such eoniplicolions tiating resulted from the 
manipulation There were 12 compound frac 
tures in thus senes, which are detailed elsewhere 

ROENTCESOCSAEJIIC ENASilNtTIOS 

Roenigenographic examination should deter 
mine not only the extent of the displacement of 
the lower fragment but also whether there is an 
extension of the fracture line through the cpi 
phvsealcartibgepbtcofeitherofthecondyles The 
amount of serration or spurnng of the fracture 
surface should be noted, because of Us influence 
upon attempts at reduction 

WTiat at hrsi appearance mav seem to be a 
transverse fracture wiU occasionally be found to 
be a fracture line which extends obliquely down 
ward and forward This is the type of fracture 
that IS so difficult to maintain in position after 
reduction It is important to note the amount of 
lateral or mesial displacement of the lower frag 
ment as failure to recognize and correct this di» 
piacement will result in a varus or valgus de 
formitv 

A lateral view will reveal the amount of an 
tenor displacement of the upper fragment The 
relationship of the distal fragment and the fore 
arm which are one to the upper fragment in 
regard to the amount of rotation of the lower 
fragment is often demonstrable in this view The 
significance of the rotation of the lower fragment 
on the upper is apfireciatcd after the posterior 
dispbcement has been reducetl when the upiicr 
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Fig 6 


Fig s V S , s years old On May 7, 1927, patient fell 
on his left elbow and sustained a supracondylar fracture 
of the humerus Under an anesthetic and with the aid of 
the fluoroscopc, an attempt was made to reduce the frag- 
ments and the elbow was immobilized with plaster splints 
in acHte flexion The radial pulse became obliterated and 
the fingers began to sw ell The forearm w as then suspend- 
ed by means of adhesive at right angles to the elbow , and 
this was followed by a return in pulsation a, Persistent 
rotation and forward displacement of the proximal frag- 
ment accounting for the pressure on the neurovascular 
structures and the obliteration of the radial pulse b, c, and 
d, Taken June 10, 1927, January 21, 1928, and September 
7, 1929 respectively These photographs show the per- 
sistent postenor displacement of the low cr fragment w ith 
the periosteum stripped off the posterior aspect of the 
proximal fragment, w ith the gradual absorption and reces- 
sion of the anterior displaced proximal fragment as the 
distal fragment continues to grow downward e and f, 
Taken January 14, 1933, shows the contour of the shaft of 
the humerus assuming a normal appearance At this lime 
the function and carrying angle was normal 
Fig 6 G R , aged 9 years, sustained a supracondylar 
fracture of the left humerus on August 1, 1934 a and b. 
Taken August 4, 1934, show marked posterior and mesial 
displacement of the distal fragment c, August 8, 1934, 
persistent displacement after second attempt at reduction 
still evident d, August 15, 1934, a satisfactory reduction 
ef the posterior displacement is shown after the third 
attempt e, September 6, 1934, the mesial displacement 
of the distal fragment has not been completely replaced 
f, September 14, 1934, satisfactory reduction of the 
posterior displacement with some periosteal stripping 



g, persistence of mesial displacement of distal fragment 
with extensive reparative process under stripped perios- 
teum h and 1, October 10, 1936, continued downward 
growth of lateral aspect of the lower end of the humerus 
resulting in a varus deformity as contrasted with the 
normal elbow j. Photograph, November 20, 1937, show- 
ing the varus deformity The function of the elbow is 
unimpaired 


Reducing ihc fostcnoi displacement of the distal rection of the posterior Gentle pressure with the 
fragment. (1) Correction of the lateral or mesial thumb and index finger on both sides of the frag- 
displaccment is cquallj' as important as the -ir- ments alines the ends of the bone in the proper 
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Ijg J T R gjeanold admitted to hospital October 2 uitha supracondjiar 
fracture of the humerus tbe protimal fragment is rotated obliquely fomard and the 
distal fragment is displaced backward b and c With the aid of a duoroscope and an 
anesthetic the fragments neresatisfactorily reduc^ Within 2 months functinn of the 
elbow was completely regained with a normal carrying angle d and e Koentgeno 
graphic erammation Api^ 17 1937 shows normal outline of the shaft of the humerus 
with some periosteal stripping 


be corrected as soon as the roentgenographic et 
ammation has been interpreted If the upper 
fragment is allowed to remain displaced m the 
antecubital space and thus press upon and di> 
place the neurotascular structures damage to 
these may result and produce a \ olkmann s ischc 
mic paralvsis or nerve injury If reduction is 
deferred difficulty in manipulation increases, be 
cause of the contraction of muscles and the 
orgamzatiOD of extras asated blood 
A significant relationship exists between the 
character of the line of fracture and the reduction 
A serrated transverse fracture, properly reduced, 
will remain in alinement if immobilized with the 
forearm flexed beyond a right angle irrespective 
of the amount of supination or pronatioo An 
oblique fracture line with an anteriorly displaced 
upper fragment presents a senous problem as the 
displacement frequently recurs after reduction 
because of the lack of serrations on the fracture 
surfaces which permits an upward and backward 
displacement of the lower fragment unless there 
js proper immobilization 



Re a I C aandb Typical posterior displacement and 
rotation of the lower fragment, c CorreetKm d roUlion 

and mesial displacement of lower fragment d lartial 
correction of posterior displacement penosteal stnppuig 
and new shaft m process of formation 


Immobilization m acute flexion with pronation 
of the forearm, as recommended by BoeHer, 
relaxes the pronator flexor group of muscles and 
lessens the pessibilitv of a recurrence of the dis 
placement Recognition 0/ the important part 
that the lateral or mesial displacement of the 
upper fragment play s in the ultimate result royits 
the atienUoD of a member of the visiting staff m 
the care of the patient 

Although the utilization of any of the recog 
nized procedures for reduction and immobili 
aation may eventually result in a satisfactorv 
anatomical and functional recovery, the min 
objfch't to be wished for ts the restoralion o' an 
anatonneal aiineme/it by means of the simpiesf 
procedure udneh vill preclude any posstole com 
plication and restore a normal fiinclioning eloou 
i.ilhoul deformity 

Anesthesia The use of a general anesthetic is 
preferable m the reductions of supracondylar 
fractures as the patients should be completely 
relaxed before manipulation is begun Exceiv 
tionally, a local anesthesia is warranted but om\ 
when a general anesthesia is contra mdicatea 

The fiuoroscope Formerly the fluoroscope was 
used throughout the entire manipulative proce 
dure of reducUon ^ow because of the handicap 
of using leaden gloves and because of the danger 
of too long an exposure to the 
fluoroscope is used only intermittently t" 
the position of the fragments ^ 

burnToccurred in 2 of our cases from the prev 
long^ use of the fluoroscope 


T' CsJ 'li ihe°h.‘“ 
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Tig II R Q 7 years old a, June 23 1931, impaction and forward angulation of 
both fragments b, Note slight lateral displacement of the distal fragment Reduction 
was unsuccessful and when the elbow was immobilized in acute flexion in plaster 
molded splints, the radial pulse became obliterated and the fingers began to swell 
The splints were removed and the forearm was suspended at right angles to the elbow 
This was followed by a restoration of the radial pulsation c, July 13, 193^, correction 
of the lateral displacement of the distal fragment is shown d, July 13, 193^1 lateral 
\iew Note persistent backward displacement of the distal fragment with periosteal 
stripping and vicious union with evidence of a new shaft forming e, November 23, 
1932, lateral view Note recession of protruding upper fragment and extent of repar- 
ative process in 7 months f, November 23, 1932, anterior view An appreciable down- 
ward growth of the mesial aspect of tlie lower end of the humerus with a deviation 
of the axis of the forearm is re\ ealed Junction of the elbow w as entirely regained but 
there w as a perceptible increase in the carrjnng angle 


of the upper fragment, hyperextension of the 
elbow IS brought about by traction upon the 
patient’s pronated wrist with the surgeon’s left 
hand while the operator’s right thumb exerts 
downward and forward pressure on the posterior 
aspect of the lower fragment simultaneously as 
pressure is exerted on the anterior aspect of the 
upper fragment by the four fingers of the sur- 
geon’s right hand (Fig 2b) This maneuver 
results in the distal fragment gliding under the 
proximal With the thumb and four fingers of 
the right hand maintaining pressure upon the 
lower and upper fragments respectively, the pa- 
tient’s forearm is brought into a position of acute 
flexion and the forearm is semipronated (Fig 2c) 
The position of the fragments is now checked by 
means of the fiuoroscope 

If a fiuoroscope is not available, lateral and an- 
teroposterior roentgenograms should be ob- 
tained before the retentive dressing is applied 
These maneuvers should be repeated if a satis- 
factorji reduction of the fragments has not been 
obtained The use of force during manipulation 
IS contra-indicated lest the serrations upon the 
ends of the fragments be destroyed or damage be 
inflicted to the soft parts 

What conslilutes a satisfactory rediichon? Ob- 
viously a normal re-ahnement means a satisfac- 
tory position of the fragments, this should result 
in an early functional recovery without deformity 
(Fig 3, Case L K —a, b, c, d, e) 

A partial reduction of a posteriorly displaced 
lower fragment is satisfactory provided the rota- 
tion has been corrected and there is no mesial or 
lateral displacement. For example, in the case of 


L C (Fig 4 a, b, c, d ), the displaced lower frag- 
ment became the base of the new shaft as the 
reparative process developed within the confines 
of the periosteum which had been stripped off the 
posterior aspect of the upper fragment and the 
end of the anterior displaced upper fragment be- 
came absorbed and receded as the lower fragment 
continued to grow downward In this way the 
contour of the shaft of the humerus assumed a 
normal appearance, there was no deviation of 
carrying angle, and functional recovery was 
restored with no disability 

A persistent overriding or a lateral or mesial 
displacement must be considered as unsatisfac- 



Fig 12 Skeleton traction The Kirschner wire is in- 
serted through the base of the olecranon process, distal to 
the epiphysis Balanced traction is made w ith the forearm 
in a position of flexion and semipronation 



Fig 7 Immobilisation in molded plaster splints a 
Fletion and semipronation with crescentic opening for 
palpation ot radial pulse b Splints bandaged and forearm 
across the chest Sling is omitted to show the unpbstered 
wrist to permit access to the radial pulse 

long axis of the humerus (Fig sa) Failure to 
recognize and reduce the lateral or mesial dis 
placement uill result in a \arus or valgus de 
formit) for which even the extraordinar) repara 
tiv e process, due to the grow ih of bone, will often 
fail to compensate Too much emphasis, there 
fore cannot be placed on the importance of cor 
reeling the lateral slide even though the pos 
tenor displacement has been reduced 
If the fragments are partially tmpaeltd and 
there is a lateral displacement, the tmpaclion 
should be broken up bv means of rocktng the frag 
menis Rocking has been used b> the wiilcr for 
man) )ears for breaking up impactions 
(3) The posterior displacement of (he lower 
fragment is corrected b) means of h)percxlending 
the elbow and exerting a downward pressure on 
the lower fragment as advocated b) Lusk then 
the elbow is flexed as recommended b) Jones and 
the forearm is pronated as suggested b> Boehler 


Fig S Non-constnetmg adhcsiie fixation dressing with 
the forearm fleved and in semipronation a A wide slnp 
of adhesive is placed on the ulnar side ol the viilar 1 rface 
of the forearm close to the iinst extending behind the 
mesial asptet of the semipronated forearm along the ojlcr 
side and back of the arm close to the axilla and over 
several layers of game which extends above and below 
the adhesive b The adhesive is continued over the inner 
side ot the arm ani forevrin (Note that the radial half 
of the forearm and part of the arm are not covered with 
adhesive that >$ there is no encircling dressing and access 
to the radul pulse IS easy c \ thinly padded bass wood 
splint IS applied to the back of the forearm beginning from 
(he metacarpal phalangeal junction lo the elbow- to prevent 
1 pseudo unst drop The forearm rests across the chest 
and IS suspended from the neck bv a sling which » loosely 
lied about the nnsl so as to avoid constriction 

These pnnciples for reduction and fixation and 
the rocking of the elbow to correct the lateral dis 

f ilacetnent of the fragments are carried out in the 
oHowing manner Rocking is accomplished bj 
grasping the pronated wnst and raising the foie 
arm the elbow is then rocked in all directions 
This procedure inv anably unlocks any impaelicn 
and with the aid of a little pressure the fragments 
become alined m their long axis To obtain recuc 
tion of a fracture of the left arm the surgeon 
stands to the left of the patient and with his left 
hand grasps the patient s pronated wrist ilh 
the thumb of the right hand behind the lower 
fiagment and the remaining four fingers in front 
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Fig 1$ F B , 5 years old a, September 22, 1924, 
anterior displacement of distal fragment b, October ii, 
1924 Persistent fomard and upward displacement of the 
forearm and distal fragment c, December 25, 1932, 8 
years later Note contour of lower end of humerus in its 

FIXATION OF FRAGMENTS 

Reduction and fixation of the fragments in this 
series were obtained by the following methods 

Cases 


1 Reduction and immobilization in molded splints 

of plaster of Pans 106 

2 Reduction, adhesive plaster dressing, follow ed by 

early mobilization 178 

3 Suspension for unsuccessfully reduced fractures 

with or without compression of the neurovas- 
cular structures 40 

4 Immobilization in a Thomas splint in the treat- 

ment of compound fractures 4 

5 Skeleton traction by means of a Kirschner wire 

through the olecranon for “T” or “Y” shaped 
fractures and in the treatment of compound 
fractures i 

6 Open operation i 


g 

relation to the articular surfaces and the resulting carrying 
angle d, e, f, g, Photographs made on September 22, 1924, 
September 19, 1925, and November 12, 1932, when patient 
w as 5, 6, and 13 years old, respectively There is an almost 
imperceptible varus deformity 

In one case, G R (Fig 6 a, b, c, d, e, f, g, h, 1, j) 
a vartis deformity resulted because the mesial 
displacement of the lower fragment was not 
corrected 

I ImmohihzaUon %n molded splints of plaster of 
Pans With reduction completed, the elbow is 
immobilized in a position of acute flexion with 
the forearm semi-pronated by means of anterior 
and posterior , molded splints which extend from 
the shoulder to the base of the first metacarpal 
A large crescentic opemng should be cut in the 
plaster so that the radial pulse can be palpated 
(Fig 7) The elbow must not be flexed beyond a 
point where resistance is encountered lest the 
brachial artery be compressed. Diminution or 
obliteration of the pulse with the elbow flexed 
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Fig »3 R C a November 4 1036 antenor displace- 
ment of distal fragment b November it 1936 anterior 
view with arm m plaster reveals a slight lateral displace 
mentof distal fragment lateral vieu shmeaperfectreduc 
tion c and d November 30 1936 note penosteal strip 
ping and lateral deviation of the forearm e and f April 
it> >937 note the increase in the transverse diameter of 
thelouerendof the humerus and new bone growth above 
the capitellum and the penosteal stripping as contrasted 
to the normal elbow g November to 1937 photograph 
showing relative position of both carrying aneles 


tor> as persistent o\ erridmg of the fragments ma> 
cause (a) \olkmanns ischcmic paraKsis, or (b) 
VICIOUS union \Vith exuberant callus mcious 
union impairs function or deta} s functional recov 
er> I believe that exerj surgeon has at one time 
seen such a case where persistent oxerndmg of 
the fragments has caused the formation of viaous 
union which later with the absorption of the ex 
uberant callus has resulted in a complete ana 
tomical and functional recoverx (Case i, V S 
Fig 5 a b, c d c f) Not all such cases will 


necessanK result in complete restoration of func 
tion Some ma> have residual deformitv or a 
limitation in function To permit the fragments 
to remain overriding with the thought that the 
ultimate results ma> be satisfactor) is beset with 
danger an<l is not to be recommended 
A correction of the posterior displacement of 
the lower fragment without a complete reduction 
of the lateral or mesial displacement ma\ result 
in a varus or valgus deformitv which can be cor 
rectccl only b> means of a cuneiform osteotomy 



Fig 14 T Z a August 19 1931 after two attempts to replace fragment some 
posterior angulation persists b October 17 mt 

Iraement not completely reduced penosteal stnm uig and a new shaft in pnxess 
formation with downward growth of out« aspect of lower end of ^ 

10 1937 s>j years later Some varus deformity present but function is complete 
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i8 CL, 7 years old Compound supracondylar fracture, fracture of skull 

and compound fracture of the femur a, August 24, 19=3, anterior and rotary dis- 
placement of the low er fragment, osteomyelitis developed treated in suspension b and 
c, \pn\ IS, 1924, and No% ember 1, 1926. note reparative process and changing con- 
tour of shaft of the humerus d and e, April 3, I 937 i i 4 years later, restoration in con- 
tour of the shaft of the humerus and complete functional reco\ery 



abed e 


Fig 19 H W , 9 years old a, April 28, 1936, transcondylar fracture extending 
above internal epicondyle across the external condyle b. Line through middle of 
long axis of shaft of humerus passes well behind the posterior border of capitellum 
instead of about one-third of the capitellum being behind the plane c and d, Septem- 
ber 16, 1937, premature ossification of the cartilage plate of the capitellum and ex- 
ternal condyle with contmued function of trochlea causing an outward deviation of 
the forearm as contrasted to the normal elbow e. Photograph September 16, 1937, 
indicating the extent of outward deviation of the axis of the forearm 


Uon of flexion with the forearm supinated This 
method has subsequently been modified by plac- 
ing the forearm in a position of semipronation 
(Fig. 8 a, b, c) as it was observed that in the 
earlier cases the forearm invariably assumed a 
pronated position irrespective of the efforts made 
to retain it m a position of supination, and as this 
pronated position relaxes the flexor-pronator 
group of muscles the danger is lessened of a recur- 
rence of the displacement which may result in a 
change of the carrjnng angle 
The advantage of the adheswe plaster dressing 
over plaster splints is that the patient can ac- 
tively exercise the elbow during the entire period 
of immobiliration, and in this manner stimulate 
the absorption of the extravasated blood and 
prevent muscular atrophy The return of func- 
tion IS thus_ hastened These active motions can 
be taken within the confines of the dressing and 
as the swelling subsides the dressing can be re- 
applied from time to time so as to increase the 
range of motion As m the case of immobilization 
by splints, forced motion is contra-indicated At 
the end of the third week after the dressing has 


been finally removed, the range of motion can be 
further increased Complete function should be re- 
gained in from 6 to 1 2 weeks followmg the accident 

It has been observed that in the cases in which 
the elbow' has been completely immobilized for 
too long a time, as in a plaster splint, the return 
of function is delayed for a longer perioi than in 
the cases in which incomplete mobilization for a 
similar period by means of adhesive plaster 
dressing has been used 

Physiotherapy w'as formerl}' used but we hax'e 
discontinued it as it was observed that in those 
cases in w'hich massage and other means of phys- 
iotherapy W'ere used the structures about the 
elbow became more rigid, thereby increasing the 
time before function was restored In some of 
these cases bony changes occurred in the muscles, 
a myositis ossificans traumatica (Fig 9) We 
have recently therefore used only active motion 
by means of occupational therapy which has 
given better results 

The objection to adhesive plaster dressing and 
the reason for reverting to the use of plaster 
splints lie in the fact that the dressings so fre- 
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Iig i 6 1 M 6 )«ars old a Jun« tt 1031 com 
minuted fneture extending into me«ial epiphysis inner 
fragment rotated anteriorly and displaced forward (Uo 


succe^ul efforts 11 ere made to realign the /rigments) 
b July 6 1031 2j dajs after excision of the loose frag 
iMdt Note extensive callus proliferation on Utcnl and 
the defect on anterior view c Octolier i igjO pro 
nounced gun stock deformity caused by the defect on 
mesial aspect of humenis resulfing in x downnard growtli 
of the lateral side of the distil end of the humerus as com 
pared Co the normal elbo 1 d September* 1037 i month 
after the removal of the Lane plate Note the enormous 
deposition of callus e January 3 1938 5 months after 
the removal of the Lane plates Note the disappearance 
of the excess callus and the contour of the shaft also the 
slight increase of the carrying angle to alhw for future 
downward groirth of the lateral aspect of the distal enl 
of the humerus f Photograph June »3 1937 the extent 
of the gun siocli rieforowly g 1 holograph November Jj 
'037 i niontbs after the cuneiform osteotomy flight 
overcotrection was done to allow for any future downward 
growthof the lateral aspect of the lower end of the humerus 


bej ond a ricbt angle indicates compression of the 
neurovascular structures in the antecubital fossa 
bv the distal end of the upper fragment Failure 
of the patient actively to flet and extend the fm 
gers IS frequently the drst intimation of neurovas 
cular impairment These signs are warnings of 
the most serious comiilicalion in the treatment of 
fractures about the elbow namclv a \olkmanns 
ischemic paralysis The recognition that the 
radial pulse is impaired is an indicxtion that a 
further attempt at reduction should be made or 
that the limb be suspended ns bv either of these 



Fig j? F C yycarsoll s Xugu't M t 93 ^ todays 
after admission after persistent attempts at reductixn 
\ntenor and some mcsnl cli placement of the fxwer frag 
merit still persist b May JO 1037 Note the cxtraordi 
nary reparative process resullinc m a vilisfaclrw remora 
tion of the contour of the humerus w ilh an cxeelleBt func 
lional recov ery 


methocs the pressure upon the neurovascular 
structures roav be relieved 
A roentgenographic examination should be 
made after the elbow has been immobilized in 
plaster It is quite often diflicult to visualize the 
outline of the fragments in the anieroposterior 
pbne with the elbow m flexion when the roent 
genograms are taken through four thicknesses of 
plaster splints (Fig j c) Nevertheless repeated 
roentgenograms should be made until the frig 
menis can be visualized to ascertain the presence 
of mesial or lateral displacement 
After the splints have been applied, the wrist 
IS Suspended with a sling from the jiaticnt s neck 
At the end of 2 weeks the splints are remov ed and 
the forearm can be placed m a sling with the 
elbow at a nght angle To hasten function the 
patient is instructed to grasp his wrist with his 
other hand and with this support activeh flex 
and extend the elbow several times each hour 
After another 2 weeks the sbng is discarded 
Passive motion is believed to be harmful and 
should never be practised active movements not 
onl\ exercise the muscles but allow the patient to 
gauge the amount of movement that is permissi 
hie for the movements arc gauged by pain 
2 tdhesiTt dressnii; /olloveJ by early mobih a 
Uon In 1924 I expressed a preference for the 
fixation of the injured elbow bv means of a non 
constncting adhesive pJasterdrcssing in the j>o«i 
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Fig 21 OT, aged 9 
years a, August 16, 1936, 
supracondylar fracture ex- 
tending into mesial epiph- 
ysis r\ith slight posterior 
and iniiard displacement 
of distal fragment b, Au- 
gust 21, 1936, persistent 
displacement of distal 
fragment c, December 9, 

1936, lateral \ie\\ shows a 
subpenosteal deposition of 
callus, while the anterior 
new shows the varus de- 
formity because of failure 
to correct the mesial dis- 
placement and probable 
impairment of the mesial 
epiphysis d, June 12, 

1937, marked gun-stock 
deformity 



Cognizance sFould be taken of the reparative 
powers of the child under proper super%'ision, 
especially in view of the satisfactory end-results 
obtained with various types of supracondylar 
fractures treated by the closed method 

ANTERIOR DISPLACEilENT OF DISTAL FRAGMENT 

The lower fragment was displaced forward in 
14 of the 330 supracondylar fractures (4 per cent) 
Eight of these had no mesial or lateral displace- 
ment, in I the lower fragment was displaced in- 
ward and in 5 rotated outward Two of these 
fractures extended into the mesial epiphj ses In 
3 the lower fragment was impacted, being angu- 
lated with the upper fragment in a position vary- 
ing from 30 to go degrees This mjuiy, frequently 
termed the flexion type of supracondylar fracture, 
resulted from direct violence in all the cases The 
usual history elicited was that the child fell on 
the flexed elbow 

In 13 cases the fracture was simple and i was 
compound The compound fracture was com- 
plicated by a fracture of the skull and a com- 
pound fracture of the femur Six of these frac- 
tures w'ere transverse and 8 were obhque Three 
of the transverse and 2 of the obhque fractures 
were comminuted The varxdng displacements of 
the lower fragment, w’hich have been referred to 


previously, were accompanied by strippmg of the 
periosteum from the anterior surface of the proxi- 
mal fragment and oS the posterior surface of the 
lower fragment It is of interest, that there was 
no impairment of the neurovascular structures in 
any of these cases either before or after attempts 
at reduction With the exception of the case of 
compound fracture, an effort was made in all the 
others to correct the displacement with the aid of 
the fluoroscope. In 5 cases a fair or a satisfactory 
reduction was obtained, in i (Case 7, R C ) three 
attempts at reduction were made before a satis- 
factory alignment was obtained 

Case 7 R C , 7 years old, female, m as admitted to the 
hospital November 4, 1936, v ith a simple oblique supra- 
condylar fracture in which the distal fragment was dis- 
placed completely forward After the third attempt at 
reduction, the anterior fragment v.as replaced wath only 
about 10 per cent lateral displacement The elbow W'as 
immobilized at right angles in molded plaster spbnts for 
3 w eeks By the aid of occupational therapy complete func- 
tion w as regamed m approximately 4 months Roentgen- 
ographic examination on April 10, 1937, 6 months later, 
revealed an increase in the transx erse diameter of the low er 
end of the humerus wath periosteal stripping and new bone 
proliferation from the laterally displaced lower fragment 
This accounted for the increase in the canying angle of 5 
to 10 degrees (Tig 13 a, b, c, d, e, f, g) 

Two attempts were made to replace the distal 
fragment in Case 10, J Z , in which some inw^ard 
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! ig JO G D \ 10 vtars old a November e lO 4 
comnuButed supracondylar fracture with mesial displace 
mcflC of the distaf fragment 6 Novembertj to»4 poste 


nor diqibceinrnt pirtially corrected Note periosteal 
stnppmg c November 25 1024 note douiiwarii groiith 
of outera pect of loner end of humerus dande October 
«J 1036 Continued downnard gronth of outer aspect 
of lower end of the humerus with inward deviation oI the 
aiis of the forearm Note olecranon fossa as contrasted 
to the normal elbow / July 24 T037 i month after 
cuneiform osteotomy and insertion of a Lane plate to 
maintain the fragments in their corrected position Ta 
tient non 22 years old g and h September 13 1037 3 
days after removal of Lane plate Note absence of pro- 
(•Uc dlhis as compared to d 1 and ] January 8 193S 7 
months after cuneiform osteotomy k October 13 1936 
marked wnstock deformity 1 November 8 1937 5 
months alter cuneiform esteotonv' Complete extension 
and normal axis of the forearm in rebtieo to the elbow 


quently irc applied improperly and cause con 
stricUon of the arm, which produces in turn an 
unnecessarj amount of rlependent swelling about 
the elbow and necessitates frequent renppUcation 
The adhesive plaster dressing properlj applied 
has caused fewer complications nnd produced 
earlier restoration of function than plaster of 
Pans splints Unless meticulous attention can be 
paid to the proper application of adhesive pbster 
so as to prevent possible constnction it is better 
thit molded plaster splints be used 
3 Siisfenstoit for unreJuetd fraclnrts i.^lh or 
without eomprtsston of the neurmaseular struc 
lures In neglected cases which are seen late u 
IS often necessarj to suspend the extrcroitv b} 
means of skin traction applied to the foreann, as 
the marked displacement and swelling ma> make 
reduction of the fracture most difficult or jmpos 
sible (Fig 10) The surest W3> of relieving com 
pression of the brachial vessels is to reduce the 
fragments However, in a large number of the 
cases the suspension mclhod has to be foHowetl 
as It does ease the pressure upon the neuro'ascu 
lar structures even though it is not efficient m 
reducing the fragments of a supracondylar frac 
ture m which there is displacement As soon as 
the swelling his decreased, the suspension can 
then be discontinued and an attempt can be 
made to obtain a rerluction of the fragments 
Continuing the suspension without reducing the 
fragments results m mal union and the formation 
of an excessive amount of callus which mav cause 
a persistent deformitv and prolonged disabilitv 
At limes cxlremelv good results are obtained 


as thereparattvepowersof children are such that 
even with pers stent displacements, normal func 
tion and anatomical conformation will finally 
follow {Case ?. R 0 Fig xil This return mav 
be deiaved beyond the period of time required m 
cases in which satisfactory reduction has been 
obtained It )S evident from these statements 
that there is no justification m failing to attempt 
to obtain reduction of the fracture as reduction 
shortens the penod of disability and obviates 
prolonged reparativ e process 

4 2 Ac rAew«s^/int was used in the treatment 
of four compound supracondylar fractures It 
permitted ready access to the wound but other 
wise It had no advantage ov er the ov erhead pulley 
adhesive plaster suspension of the forearm at 
right angles to the elbow 

5 Stdeton traction The suspension of the 
elljow by means ol the Kirschner wire through 
the base of the olecranon process of the ulnar h-s 
been advocated by some in cases in which the 
fragments can not be held in position This type 
of suspension rnav be indicated in cases of per 
SiStent posterior displacement with impending 
ncurovasculif changes In the treatment of 
compound fractures the use of the Kirschner wi^re 
should be of great adv antage in permitting ready 

access to the wound for dressing (Fig 12) 

6 Open operation Our experience in open 
operations for the reduction of a supracondylar 
fracture has been limited to one case and in that 
it was done for the excision of a loose articular 
fragment The roentgenogram must not be the 
sole factor m determining upon open operation 
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Fig 23 RP 6 years old a, September r, 1928, com- 
plete postenor displacement of the distal fragment and 
foniard rotation of proximal fragment Incomplete re- 
daction and immobilization in plaster accompanied by 
obliteration of radial pulse and edema of the hand The 
forearm \ias suspended and the pulsation was restored 
b, September 28, 1928, incomplete reduction and per- 
sistent rotation forward of the proximal fragment c, 
November 5, 1928, incomplete reduction of the mesial 
displacement of the lower fragment with the formation of 
a new lower end of the shaft of the humerus under the 
stripped periosteum d and e, November 20, 1933, and 
May 2, 1936, the extent of the reparative process and 
the recession of the projecting proximal fragment are 
shown f, May 2, 1936, antenor view showing reparative 
process with slight downward growth of the outer aspect 



of the lo.ier end of the humerus g and h, October 14, 
1936, the range of mobility of the elbow 15 compared with 
movement of left arm 


mesial epiphysis The distal fragment was displaced com- 
pletely forward and partially inward Efforts at reduction 
of the antenor displaced distal fragment was unsuccessful 
but the mesial displacement was corrected by suspension 
and the elbow was later immobilized in plaster splints 
Within a year a new shaft had grown from the distal frag- 
ment w ithin the confines of the stripped periosteum from 
the antenor surface of the proximal fragment The over- 
riding proximal and posteriorly displaced fragment had 
become absorbed Although the functional recovery was 
delayed, function was entirely regained at the end of a year 
without any disturbance in the carrying angle (Fig 
17 a and b) 

Case 8 VDeB , male, 8 years old, was admitted to 
hospital on July 19, 1936, with an oblique comminuted 
supracondylar fracture with 30 degrees of anterior angula- 
tion and some outward displacement of the distal fragment 
The impaction did not change after an attempt at reduc- 
tion I he elbow was then immobilized in acute flexion with 


molded splints for 3 weeks In 3 months the function had 
been completely regained with a barely perceptible in- 
crease in the carrying angle 

Case 14 CL, female, 7 years old, was admitted to 
hospital July 24, 1923, with a history of having fallen from 
a roof one-half hour before admission She had evidence 
of a fractured skull, a compound fracture of the left femur 
and a compound oblique supracondylar fracture of the 
right humerus with complete anterior displacement of the 
distal fragment Partial debridement of all the w ounds was 
done Carrel-Dakm treatment was instituted for the com- 
pound fracture of the femur, which was treated by suspen- 
sion in a Thomas splint from a Balkan frame A sterile 
dressing was applied to the elbow After an unsuccessful 
attempt had been made to reduce the supracondylar frac- 
ture, the elbow was placed in acute flexion with an adhesive 
stripping dressing As an infection developed about the 
elbow the forearm was suspended and the wmund was 
treated with Dakin solution The patient nevertheless 
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Fig 24 T K a and b, July 31, 1933, foniard rotation of the proximal and lateral 
and posterior displacement of the distal fragment c and d, August 3, 1933, realign- 
ment of lateral displacement but some posterior displacement persists e and f, October 
20, 1933. note new shaft on lateral roentgenogram and slight lateral displacement of 
the cti^al fragment w ith some periosteal stopping on the lateral border of the hum- 
erus One year later the carrying angle showed an increase of ts per cent 





l»g *1 SS 4 y«4W oil Compound supracond>br 
fracture and a fracture of the lov^er end of the radius and 
Ulna on September li rM3 a September ij lojj 
posterior ana mesul displieement of distil fragment and 
anterior rotation of upper fragment b September 19 
‘MJ persistent posterior displacement of distal Iragment 
immobilued in a posterior molded splint c October 3 

a after another attempt at correcuon The postenot 
cement persisted note periosteal stripping the fore 
arm teas suspended d November 11 1033 note extent 
of penosteaf stnpping and the deposition of calfus in the 


formation of a 

vien showing extent ol subperiosteal neu bone’^lormatim 
with wrsistent posterior displacement of distal fragment 
and the anterior vieu showing the extensive reparative 
process f Octoher 10 1935 note the extent of the ab- 
sorption and reension of the protuna] fragment ami the 
contour of the shaft of the humerus g November so 
aytantauT The iKati has been restored to nonnal 
h November so 1937 deviation of the axis of the lift 
forearm is practically the same as the right This «as 
Uken more than 4 >ears after accideaL 


displacement of the lower fragment persisted 
resulting in a permanent varus This child was 
followed for 6 3 ears (Fig 14 a b c) 

In 5 children the /ontard displaccmenl 0/ the 
distal fragment could not be reduced 

CvsE II I B male aged 5 jearv was admitted to 
Bellevue ffo pital on September jj 19x4 i hour alter 
falling off a bench and stnlung bis left elbow Marked 
swelling and distortion were noted about the elbow 
Roentgenof,raphic examination revealed complete anrerior 
di placement of the lower articular end of the bumenis 
(fij, Jj a) Two atlcmpls were made to imf^ovr 1ft 

K i ition of the fragments by means ol extension and flexwD 
oentgenographic examination on October (i 1024 
revealed the capitellum in Us normal position in relation 
to the sigmoid with forward and upward displacement of 
lh» forearm capitellum and (he rest of the distal fragment 
resting at nght angles to the anterior surface of the prox 
imai fragment (Fit 15 b> ftoentgenographic exanunalion 
on December js 1931 at the age of 13 years revealed tbe 
trxhlea and capitellum epiphyses 05 ihtd w»h almo t 
normal contour of the articular surface There is also 
marked bony growth ol the lower and particularly tbe 
outer end of ihe humerus with angulation of (he distal end 
of the humeru* (Fig 15 c) The photographs were taken 


September as 1914 September 19 19x3 and November 
tx 1931 when patient was 5 6 and 13 years old respcc 
tivefy They reveal the gradual improvement in appear 
ance of tbe elbow and the cxcelhnt range of mobility and 
almost imperceptible varus deformity (( ig tjd e f g) 
Case 4 PM male 6 years old was admitted to the 
bospilalonjuneb ipji with a comminuted fracture of (he 

lower end irf the humerus which extended into the me'ial 

tpvpNysis Th“ wir c fraijment which was fractured from 
the distal part was approximately I'f inches long and 
was rotated anteriorly and dispta^ above the articular 

surface This could not be replaced and on /une /4 it was 

removed Because of the defect a pronounced inversion 
et iSt forearm r suited Tbe overgrowth of bone upon the 
lateral condyle and condylar ndge caused a premaiore 
oxailkation of the remainder of the inner humcnl epiphysis 
The varusdeformily was corrected on June 11 i937 bv * 
cuneiform osteotomy and two 1-ane plates were used to 
retam the divided bones in their corrected position The 
plates were removed on Vugust a 1937 because of ihe 
excessive deposition of callus With ihe removal of ire 
plates the callus became absorbed \ sili factory rtslora 
Uon of tbe bony contour and funilion of the elbow has 
resulted (Fut 16 a b c d e ( g) _ . , , ,v. 

Case 6 F C male 7 years olJ was iduiitiea to tne 
hosiMtal fair 1916 fell on his left elbow sustaimnj. a 
simple supracondylar fracture which extended into the 
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Hated wound, (2) the reditclion of the fracture espe- 
cially 1/ there is a protruding proximal fragment 
with or loithout stripped muscles, (3) the proper 
immobilization of the part, and (4) the method^ of 
combating the infection. If possible, the condition 
of the wound being saUsfactor}', a compound 
fracture about the elbow should be treated like a 
simple fracture This is often possible when there 
IS but a small wound and there is no protrusion 
of bone In this type of case the skin can be 
cleaned, the edges of the wound carefully freed 
of contaminated tissue, and a dressing apphed 
The fracture is then reduced and immobihzed by 
means of a posterior molded plaster sphnt 
A more serious problem arises where the proxi- 
mal fragment is protruding _ The emergency 
treatment of such cases is of importance as the 
limb should be sphnted in the position in which 
it is found so that the end of the bone wiU not be 
withdrawn and carry contamination into the soft 
parts Under no circumstance should traction be 
made during the transportation and treatment of a 
patient with a compound fracture with a protruding 
fragment After the patient is under an anesthetic 
the first aid sphnts can be removed. The skin 
about the wound should be cleansed and the 
wound washed with saline solution Scrubbing 
of the muscles is inadvisable lest one introduce in- 
fection into the muscular planes Especial care 
must be taken in cleansing the skin edges and the 
devitalized muscles on the protruding bone. The 
fracture is reduced and the elbow immobilized 
If the wound is not extensive and is compara- 
tively clean, the part may be immobilized by 
means of a posterior molded plaster sphnt in the 
position of acute flexion. If the wound is exten- 
sive and there is gross contamination, it seems 
preferable to suspend the forearm in a position of 
acute flexion from an overhead pulley extension 
frame and treat the wound immediately by the 
Carrel Dakin method. The same method of sus- 
pension and irrigation with Dakin's solution 
should be used if infection supervenes in patients 
treated by immediate splinting In all of these, 
free drainage must be established The primarj' 
consideration is to presence the limb and prevent 
a general sepsis Although some effort should be 
made to maintain the fragments in the corrected 
position, this consideration should be secondary. 
If no infection supeu^enes the suspension may be 
disconlmued in a week’s time when the elbow 
can be immobihzed by means of molded splints 

CAUSES AND TREATMENT OF DELAYED FUNCTION 

A significant relationship e.xists between the 
unreduced or partially reduced supracondylar 


fracture and delay in restoration of function. 
This protraction of the period of disability may 
be due to some complication of the fracture or 
may be the result of treatment. 

I. Malumon a. Persistent overriding of the 
fragments. In such cases there is delay in func- 
tional recovery until callus has been deposited 
beneath the stripped periosteum and the pro- 
truding distal part of the upper fragment has 
been absorbed Because of this, attempts at 
closed reduction should be continued to better 
the position of the fragments up to as late as 2 
weeks. If these attempts are unsuccessful, the 
soft callus can be gently dismembered so that 
traction can be used Skeletal traction, by means 
of a Kirschner wire to be inserted i inch below the 
olecranon process, is recommended. The elbow 
can then be suspended by means of this traction 
in a position of flexion with forearm pronated. 
Open operation at this late date may cause the 
deposit of a prohfic amount of callus which may 
result in an elbow with limited function 
Excellent functional elbow's have followed in 
cases in which overriding remained. In these 
cases, massage or forcible efforts are absolutely 
contra-indicated, but the patient can be encour- 
aged to use the elbow freely The hmitation in 
motion IS overcome gradually as the excessive 
callus IS absorbed together with the recession of 
the distal end of the proximal fragment. 

b Mesial displacement of the rotated lower frag- 
ment, in such cases malumon and overgrowth of 
the lateral condyles result This causes a devia- 
tion of the mesial aspect of the elbow with varus 
deformit}' Every attempt should be made to cor- 
rect the rotation and mesial slide of the distal 
fragment before union is completed and the elbow 
should always be immobilized in a position of 
flexion with the forearm semipronated If a pro- 
nounced varus deformity has been estabhshed. 
It can, when the child has reached full growth, be 
corrected by means of a cuneiform osteotomy 
(Case 3, R P , Fig 23, a, b, c, d, e, f, g, h) 
c Lateral displacement of the rotated lower frag- 
ment This causes an overgrowth of the mesial 
aspect of the elbow and an outward deviation of 
the forearm This deformity is less obvious than 
the varus and not as apt to affect function It 
should be prevented, however, by means of 
proper reduction and immobilization Fig 24 
d Varus or valgus deformity This is caused by 
a fracture of the diaphysis which extends through 
one of the epiphyseal plates and causes premature 
ossification and a unilaterally arrested growth of 
the affected side with normal growth of the oppo- 
site side (For details see epiphyseal injuries ) 
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d«\ eloped an o!>teom}e!i(i of the fractured bumenis and 
femur The bounds i,radually healed and the patient uas 
finally referred to oeeupalional therapy For months the 
dboi^ uas very resi Unt to treatment W gradually func 
lion returned until it uas finally complete ^me atrophy 
of the interos eous muscles of the hand developed but 
there u as no impairment of sensation of the skin supplied 
by the ulnar nerve With massase and butb frequency 
current the condition of the hand improved after about 
a jears When teen in \pril 1937 1* years after iniur> 
the patient had complete function of the elbow with no 
evidence of ulnar nerve impairment The previous ulnar 
nerve disturbance was attributed to the pressure of a 
prolific amount of callus W ith the absorption of the callua 
and the tes’oration of the normal contour of (he bumenis 
the sifnt and symptoms of ulnar injury disappeared 
(Fig 18 a b c d e) 

In e\ aluating the method of treatment m these 
H cases of forward displacement of (he distal 
fragment it appears that the results were equal]> 
eatisCactorj whether complete reduction was ob 
tamed or not There was no limitation of func 
(ton in an> of the 13 cases that were followed in 
I Case !■», D G , the child, against advice, left 
(he hospjia] after the fracture had been reduced 


and could not be traced Three of the children, m 
whom the fractures were not reduced, and 5 in 
whom a satisfactory reduction was attained, ulti 
mately had normal carrying angles In 3 cases 
there was a varus deformity in 2 of these (noun 
successful attempts had been made at reduction 
In I case there was a slight valgus and m another 
there was an increase m carry ing angle due to 10 
per cent displacement of the lower fragment this 
child had three attempts at reduction 

Analysis of these cases would lead one to infer 
that a proper supervision of the patient without 
attempts at reduction was as satisfactory as sub 
jectmg the patient to manipulation This con 
elusion, however I believe is not justified as the 
function is restored earlier if the fracture is prop 
erly reduced The principle of allowing the distal 
fragment to remain displaced and heal by vicious 
union IS basically unsound, and I believe that in 
all cases, an attempt should be made to obtain a 
satisfactory reduction, and m none should the 
fragments be allowed to remain out of almement 
unless several unsuccessful attempts at closed 
reduction have been made 

LPipjiySEAt ivjtmv 

A separation of the lower epiphyses of the 
humerus as a whole which would include the cen 
ters of ossification of both the capitellum and 
trochlea has been referred to bv some writers as a 
distinct entity Our experience does not substan 
tiate such a view Wilson (9) has never encoun 
tered a ' true epiphvseal displacement of the 
lower end of the humerus A study of our roenl 
genograms also failed to disclose such an injury 
A separation through the epiphyseal Imc may be 
apparent at first in the roentgenogram but on 
further Study it has been found that invariably 
(he fracture line extends across the diaphvsis 



lie 26 \C j) cars old a Vujmsl 17 1932 posterior ilisplacement o( (he distal 
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at reduction was made 2 days later, which improved the 
position of the fragments There was no evidence of cir- 
culatory disturbance when the boy was discharged to the 
Out Patient Department at the end of 15 days On the 
ti\ enty-eighth day he was readmitted to the hospital with 
a limitation of extension and flexion of his fingers The 
roentgenogram disclosed that the upper fragment was dis- 
placed forward and mward The Irnib was therefore sus- 
pended by the forearm with the elbow flexed at a right 
angle Two weeks later there was slight improvement m 
the mobflity of the hand However, there was defimte 
evidence of a Volkmann’s paralysis The patient was 
subsequently treated by means of traction of the fingers 
m a banjo sphnt, and later ivith plaster sphnts, his wnst 
in flexion and his fingers m extension, this was followed by 
gradual extension of the w'nst Function of the elbow was 
slow in returning, but finally at the end of 4 years full 
function was obtained However, full extension at the 
wnst jomt remained impaired (Figure 26, a b c d el 

This case is cited to call attention to an unusu- 
ally late form of ischemic paralysis It is more 
than probable that the circulatory changes due 
to the displacement of the fragments had begun 
before the patient’s discharge from the hospital 
The onset -was slow and insidious but progressive, 
and consequently the onset of the paralysis was 
overlooked until it had fully developed 
It is beheved that suspension of the hmb pre- 
vented the onset of an ischemia in 7 of the cases 
though the fragments were not completely re- 
duced and vicious union resulted in prolonged 
disabihties Proper reduction and immobilization 
should have precluded these sequelse 
The treatment of Volkmaim’s ischemic paraly- 
sis requires particular care and patience on the 
part of the attendant, because it is difficult to 
overcome the contracture and to prevent and 
treat trophic ulcers 

CONCLUSIONS 

An analysis has been made of 330 cases of 
supracondylar fracture treated on the Children’s 
Surgical Service of Bellevue Hospital durmg the 
past 18 years 

In 72 cases (22 per cent) there was no displace- 
ment of the fragments The distal fragment was 
displaced posteriorly in 244 cases (74 per cent) 
Fourteen cases (4 per cent) are reported with a 
forward displacement of the lower fragment Of 
the 330 fractures, in 21 (6 per cent) the fine of 
fracture extended into the epiphyseal cartilage 
plate 

Of the 292 cases which were followed, 168 (58 
per cent) can be said to have excellent results, 30 
(10 per cent) good, 69 (24 per cent) fair, 15 (5 per 
cent) poor, and 10 (3 per cent) bad These results 
include 52 cases (18 per cent) which are still 
under treatment Many may improve in their 
funcUon and will deserve a better classification 


The cause of delay in return of function was due 
first to a failure to obtain a satisfactory reduction 
of the fracture; second, to Volkmann’s ischemic 
paralysis; third, vicious union; fourth, muscle 
spasm, fifth, myositis ossificans, and sbcth, pres- 
sure on the ulnar or deep muscular branch of the 
radial nerve until the excessive callus was 
absorbed 

Thirteen of the 14 cases of anterior displace- 
ment of the distal fragment obtained satisfactory 
end-results without operative mterference. 

Of the 12 compound fractures, complete func- 
tion was obtained in 10 cases, partial in i, and an 
ankylosis in i Attention is directed to the dan- 
ger of usmg traction as a first aid method in cases 
in which the proximal fragment protrudes 
through the skin lest it recedes and contaminates 
the deeper part of the wound 
The sooner efforts are made to reduce the dis- 
placement the more readily can the fragments be 
replaced and in consequence the shorter the 
period of disability 

To retain the reduction of the fragments so as 
to prevent a cubitus deformity, the part must be 
immobilized with the elbow flexed and the fore- 
arm seim-pronated 

It has been found that reduction can be ef- 
fected even in the presence of a soft callus as late 
as two weeks after injury 
Failure to reduce a posterior or anterior dis- 
placement of the distal fragment in the absence 
of mesial or lateral displacement may result in a 
normal restoration of the contour of the humerus 
without deviation of the axis of the forearm and 
a complete functional recovery 

Failure to reduce the mesial or lateral displace- 
ment or rotation of the distal fragment will result 
m a varus or valgus defornaity which the repara- 
tive powers of the child cannot change and which 
can be corrected only by means of a cuneiform 
osteotomy 

Failure to replace the lower fragment prolongs 
unnecessarily the period required for the return 
of function, because of the time it takes for the 
formation of a new shaft within the stripped 
penosteal tube 

The anteriorly displaced upper fragment press- 
ing upon the neurovascular structures m the tense 
antecubital fossa is the dominant factor in the 
production of Volkmann’s ischemic paralysis 
Suspension of the forearm averted the develop- 
ment of this complication in 8 cases 
The fine of fracture may extend through the 
epiphyseal cartilage plate of one of the epiphyses 
and cause a premature ossification in that epiph- 
ysis, resulting in a unilateral arrest of growth. 
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2 Muscle spasm delays functional recovery 
Although this complication occurs most fre 
quently in fractures that have not been com 
pletely reduced it may also occur aher satiJac 
tory reduction if forceful efforts or kneading mas 
sage IS used (in attempts to increase the range of 
mobilit> of the elbow ) In this respect too strenu 
ous condemnation of mampulative procedures 
cannot be urged, whether with or without an 
anesthesia Through these procedures the in 
jured muscles are further traumatized and though 
the range of mobihtj may be increased at first, 
this manipulative procedure 13 always foltowed 
by a greater Umitation of motion and more apprc 
hension on the part of the child I bebevc that 
muscle spasm should never be treated by any 
form of physiotherapy, but that the patient 
should be encouraged m the use of the elbow by 
treating him with some form of occupational 
therapy (Fig 25) 

3 ossificans traumatica This com 
pbcation has not been encountered on the Chil 
dren s Surgical Service since the first group of 
cases were reported It is believed that m>osiU$ 
ossificans traumatica results from repeated trauma 
to already injured muscles and periosteum We 
bebeve, therefore that the presence of the 7 cases 
of this complication, in the former group was the 
result of massage and passive motion, which we 
then used, for when the presence of myositis ossi 
ficans was recognized and the physiotherapy bad 
been discontinued, all evidence of this compbea 
tion disappeared withm a few months Dean 
Lewis believes that “penosteal stripping plays an 
important rble m the development of penosteal 
caUus and ossifying m)ositis ’ But in this senes 
we have not observed this complication unless 
there was added trauma, which had been caused 
by some form of physiotherapy 

4 Volkmanns uckemte paralysis The pos 
teriorly displaced lower fragment carrjmg the 
forearm with it causes the neurovascular struc 
tures, which are mtimatcly bound to the latter, 
to impinge upon the distal sharp end of the an 
teriorly displaced proximal fragment Nine cases 
of impendmg Volkmann's paraljsis were rccog 
nized in this senes because of absence or impair 
ment of tie radial pulse By recognizing this pre 
momtory sign, further damage was averted, 
either by means of obtaining a saUsfactoiy reduc 
tion of the fracture and immobilization of the 
part or through suspension of the forearm Both 
of these methods reliev e the pressure on the neuro- 
vascular structures by the proximal fragmenL 

Ischemic paralysis has been reported by some 
to be due to pressure of a hematoma vnthin the 


antecubital fossa even though there be no dis 
placement of the fragments Others have asenied 
It to constnclive dressings Neither of these 
causes have been encountered in this senes 

Numbness, cj-anosis, sweling inabiLty to ex 
tend the fingers without causmg pam, and impair 
ment of sensation indicates that the disease has 
progressed These symptoms are actual signs of 
ischemic paralysis and therefore should not be 
awaited before measures of relief are instituted 
The slightest impairment of the puLalion of ^e 
radial artery is the naming that danger is 
impending 

The cases in which this complication nas 
threatened followed unsuccessful attempts at 
reduction m which the arm was immobilized in 
acute flexion In 8 instances tbc radial pulse be 
came imperceptible and the fingers began to 
swell, thereupon the dressings were removed In 
6 of these the forearms were suspended and m 2 
the displacement was corrected by further ma 
nipulaUoD after which the elbow was unmobihzed 
ID flexion by means of plaster splints In all of 
these S cases the pulsation of the radial artery 
immediately returned In each the roentgeno 
gram showed a forward displacement of the pioxi 
mal fragment The suspension of the limb in 6 
cases did not improve the position of the frag 
meats but did immediately rebeve the pressure 
upon the neurovascular structures With the ex 
cepuon of x case (Case 6), $ were treated by sus 
pension until umon was firm In this case a reduc 
tion to the extent of 80 per cent was obtamed 
through manipulation as late as the eighth day 
and the elbow was then immobilized in flexion 
by means of plaster splints In all 8 cases com 
plete function was regained and none showed 
further signs of ischemia One child now has a 
normal carrying angle, i a valgus and 6 varus 
deforroiUes varying from 5 to 10 degrees The 
change m the carrying angle resulted from a 
failure to correct the mesial or lateral displace 
ment of the distal fragment 

Case s (A C ) is of sufSaent mterest to report 
in detad as the circulatory disturbance was of an 
insidious nature, inasmudi as tie condition was 
not recc^ized until 2 months following discharge 
from the hospital 


Cases AC 6jearsold f«U on his outstretched hand 
onAucustid There the typical cUnical picture 

and roenleenogriphic findings of a supracond}lar frecture 
«ith a complete posterior and lateral displacement ol it 
distal fragment. An attempt was made to ‘b* tree 

lure folloviuis tthich the elbo» was 
flexWD At Ui time there v, as no ewdence 0 / 
oforculaUon The x ray film boaever retealrt an un 
satisfactory posiUon of the fragraents. Another attemp 
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Fig I Procaine 


not a few cases, when metycaine was used, anes- 
thesia was complete when the injection was com- 
pleted The regularity with which anesthesia was 
rapidly established in 667 cases emphasized the 
advantage which metycaine has as a local anes- 
thetic agent for sacral plexus block There is a 
definite time-saving factor for the surgeon when 
metycaine is used because anesthesia is estab- 
lished quickly, and a benefit to the patient because 
prolonged anesthesia makes the postoperative 
period more comfortable 

PREPARATION OF THE SOLUTION 

One 5 cubic centimeter ampul of 20 per cent 
solution of metycaine is added to 95 cubic centi- 
meters of physiologic solution of sodium chloride, 
the temperature of which is maintained at about 
37 5 degrees C The contents of another ampul 
containing i cubic centimeter of 1.2600 solution 
of epinephrine is added to the solution of mety- 
caine and sodium chlonde Under certain cir- 
cumstances, such as marked hypertension or thy- 
rotoxicosis, or in the presence of some cardiac con- 
dition such as angina pectoris, the epinephrine is 
omitted 

Bnefly, 25 to 30 cubic centimeters of i per cent 
metycaine is injected into the caudal canal, and 
15 cubic centimeters of the same solution is in- 
jected transsacrally on each side, m the second, 
third, and fourth foramina, 10, 3, and 2 cubic 
centimeters, respectively, being used The total 
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Hydrochloride of gamma- fe-methyl piperidmo)- 
propyl benzoate 

Fig 2 Metycaine 


amount of i per cent solution of metycaine used is 
usually 60 cubic centimeters 

SUMMARY 

Metycaine may be substituted for procaine as a 
local anesthetic agent ivith certain advantages It 
produces anesthesia in equivalent dosages more 
rapidly than does procaine and anesthesia is more 
enduring than when procaine is used Clinically 
it is no more toxic than procaine as a regional 
anesthetic Metycaine, which is a fourth as toxic 
as cocaine, may be used instead of cocaine for 
topical anesthesia with satisfactory results It 
may be of interest to some anesthetists who are 
sensitive to contact with procaine that they may 
try metycaine as an alternative local anesthetic 
agent I know of a physician who had dermatitis 
from procaine but who is able to use metycaine 
with impunity 
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whidt IS followed b> a deformity due to the nor 
mal growth of the unaffected epiphjas 
O^n reduction does not appear to be justified 
in swpracondjJar fractures tci view of the uni 
formly good results obtained bj vanous prore 
dares for closed reduction 
Tbe auttiot wristca to express his appretution to Dr 
fenati-l fieefeman surgeon sn ctoge ot <ht Ciohfteus 
Surpvii Service fat jxrmtssioo to repoft on these cases 
ard for his many he'fful suggestions 
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THE USE or METYCAINE FOR PRODUCING BLOCK 
ANESTHESIA OF THE SACRAL NERVES 

EDWARD B TUOHljMD.MS (Apes),Ko h«ier, Minnesota 


T he techniriue and indications for pro 
duone sneschcsia of the t^cra! Der\e» 
have been described elsewhere (i) li u 
not the purpose of this paper tooffT ati\ 
changes m fundamental procedure but 10 suggest 
that a MW anesthetic a^nc metjcaioefdl maj 
be used to advantage instead of procamc 
Chemicallj procaine and meljcvme (a) are 
related in that they are both denvatives of co 
came, but the addition a! substitution products 
causes the two at,enls to have different chemical 
and clinical properties (Figs i and e) Metvcaine 
15 both a local and a topical anesthetic agent, 
whereas procaine dor's not possess anj focaJ anes 
thetic action on topical application Metjeame 
also possesses antiseptic properties which are not 
present in prucaire 

'lleei.e and ’IftCrearv w ho hdvc compared the 
ant«tbetic potenc> of procaine and meucame by 
means of intradermal injection found that anes 
tht‘'ia wbidi was induced with 0 pe cert of 
procaine nilhout epinephnne, lasted 5 minutes 
whereas anesthesia which was induced with an 
equal amount of 00625 per cent of nvetycamc 
lasted 14 minutes Several other workers (4 5) 
have confirmed these observations that aoestbesia 
which IS induced I iihmetycaim i^morct-nduni^ 
than that which is induced with procaine The 
toTicity of these agents has been studied bv means 

ft<yntIwSecIioacaAo(sti>e^* Tt>e VIjyo O iok: 


of iniectmg them mtravenouvl) into animals 
When metycamc is injected mtravenoush, 11 is 
found to be two or three times more toxic than 
procaine but, chnicallj, Rose and others have 
found that met) came is no more lo-uc than pro* 
came further, m companion with cocaine met) 
came » about a fourth as tuxic as cocdine and 
po sesses con iderab’e anesthetic power A a to 
4 per cent •volution of metveame is the usual 
strength for topical ancsfhe'ia Ihaveu edmeti 
».aine lot infiUralion and block anesthesia w ih 
saUvfaciory re.,ults and have not noticed any evi 
dence that metycaine was more toxic than pro 
came 

As an agtnt to prodace antsthtN a of an mdi 
vidual nerve or of ‘-everal nerves such as tho'ie of 
the brachial or sacral plexus, meucame has been 
found to produce quicker anesthesia in equivalent 
dovea and the anesthesia lasts about 50 per cent 
kmget than that produced with procaine Pte 
viouvly i per vent procaine with epinephrine was 
the agent usually used for caudal transsarralanes 
ihfsiA lUi tlus agent and concentration, n was 
expected that ancithe«u would be estabh'hw 
vnlhitt II to i-s IT wutev after rompfeticm of the 
snjecUoD and that the duration would vary from 
I to 2 hours When i per cent met) came with 
epincpbnne 15 used anesthesia u'ualJ} is complete 
within 6 to 8 minutes after the injection has been 
competed and endures for 1 hours or longer 1 b 
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When the baby leaves the uterus, the uterus 
contracts and is so reduced in size that the pla- 
centa cannot possibly remain attached; it is there- 
fore cast off from the uterine wall It is wrong to 
suppose that only a part of the placenta begins to 
separate and that it separates gradually The 
entire placenta separates immediately, as soon 
as the baby leaves the uterine cavity 

The only exception to the immediate separation 
of the placenta is in the pathologically adherent 
placenta accreta, which fortunately occurs so 
rarely In these 11,000 cases there were no cases 
of placenta accreta The usual so called adherent 
placentas are in reality only retained placentas 
The uterus in those cases is so firmly contracted 
down on the placenta that it gives the impression 
that the placenta is adherent, but in reality it is 
only retained The parts of the secundis that do 
remam attached to the uterus are parts of the 
membranes around the periphery of the placenta 
There is no special mechanism by which the 
membranes become detached from the uterus, 
they are dragged away from the uterus when the 
placenta is delivered 

The management of the third stage is as follows; 
When the baby is delivered the nurse follows down 
the uterus through the abdominal wall and holds 
It firmly The baby is cared for by tjdng the 
cord, placing an identification tag on it, and treat- 
ing the eyes, ail of which takes about 3 minutes 
If there is a probability of the rubber gloves hav- 
ing been contaminated during the delivery they 
are changed An artery clamp is placed on the 
cord close to the vulva A vaginal examination is 
made with two fingers of the right hand, while the 
left hand holds the artery clamp that is on the 
cord The nurse makes pressure on the uterus 
forcing the placenta down and out of the uterus, 
aided by a little traction on the cord by the left 
hand The placenta is then guided out or lifted 
out of the vagina by the right hand (Fig i) The 
membranes are dragged out after the placenta, 
to prevent tearing, artery clamps are used to 
grasp the membranes as they appear at the vulva 
One ampul of pituitrin is injected and an ergot 
preparation is given either by mouth or intra- 
muscularly 

The placenta is nearly always delivered by this 
procedure in about 3 minutes after the delivery 
of the baby If progress is not made it may be 
that pressure is not exerted in the nght direction 
The pressure on the uterus should be so placed 
that the force will be exerted over the placenta 
and directed toward the outlet The vaginal 
fingers determine whether the pressure on the 
uterus IS in the nght direction, the procedure is 



Fig I The delivery of the placenta Vaginal examina- 
tion IS made vith two fingers of the right hand, to deter- 
mine whether the placenta is ready for delivery. The left 
hand makes a little traction on the cord, while the nurse 
pushes down on the uterus from above and the placenta 
IS expelled from the uterus It is lifted out of the vagina by 
the right hand 

then continued until the dehvery of the placenta 
is accomphshed. 

A bimanual examination is then made to assure 
that the uterus is well contracted and to detect 
lacerations The placenta is examined by inspect- 
ing both surfaces, the membranes and the blood 
vessels No elaborate methods are necessary to 
verify that parts are not missing 

When the fingers of the nght hand enter the 
vagina and cervix-, the placenta is encountered 
either in the Duncan or the Schultze position or 
in different variations of these presentations The 
placenta is found to be separated, lying loose in 
the uterus, and partly protruding from the cervix 
into the vagina Often the membranes at the rim 
of the placenta will be found attached to the 
uterine wall These attached membranes fre- 
quently hold back the placenta from being ex- 
pelled The examining fingers in that case reach 
up in the lower uterine segment and detach the 
membranes from the uterine wall, permitting the 
placenta to come down This does not mean that 



MANAGEMENT OF THE THIRD AND FOURTH STAGES 
or LABOR 

Based on Eleven Thousand Deliveries 


MORRIS LEFR, M I> , New Yotk, New lork 


C ONSIDERABLE uncertamtj and dis 
asTtement as to the proper manajpmenl 
of the third stage of labor stiU persists 
Ever since recorded tune, nazr^rovs 
methods have been advocated and ti'ed with 
variable success or failure All agree that the 
third stage requires proper management but differ 
as to irhat consUtules the correct method 
The observations to be presented here are 
based on zz,ooo cases delivered at our hospital 
of these 7,500 n ere my own private cases delivered 
by me, and 3 500 cases were delivered by other 
doctors, and directly or indirectii supervised b> 
me 

The third stare cf labor embraces the period 
from the birth of the child to the dehvcri of the 
placenta After the dehv ery of the placenta the 
puerperWRi »$ assumed to begin However after 
the delivery of the placenta there is a v er> impor 
tant and dangerous interv al that lasts from a few 
mnutcs to several hours nkicb requires the 
serious attention of the obsieincian That inter 
val between the deliver) of the placenta and the 
time that the patient is safely in bed niihoatanj 
more danger of hemorrhage should be designated 
as the fourth stage After this stage, then the 
puerpenum cm be considered to begin 
The third stage of labor consists of two phase* 
the first, the separation of the placenta and the 
second, the delivery of the placenta The sepa 
ration of the placenta is a normal ph>siolc>gical 
process which is accomplished entirelv by the 
contraction of the uterus and the reduction in its 
size as soon as the bab> is bom while the second 
phase, the dehv er) of the placenia, is as a rule not 
accomplished by the natural forces but must 
have the assistance of the obstetrician 
la primitive people, if the woman delivered in 
the erect posture the cord and the placenta would 
be dragged out with the baby or could come out 
by the force of gravity In avilized unjcs with 
the woman delivering m the supine position tbc 
natural forces cause the complete separation of 
the placenta, but as a rule Aese forces do not 
Read »i a id«ubzo( tkeSeclwnofOteltliicatBd Gro«al<iSZ 

©IibeRew^oikAcadeByolMediCUit Muoryaj iftjS 


complete the process of expulsion of the plJcenU 
The delivery of the placenta has to te aided 
artificiaU) It is only occasionally that powerful 
ulenne contractions force the placenta out 0/ the 
vagma We must recognize as a fundaraentai fact, 
that in humans, nature does not provide (or the 
expulsion of the placenta spontaneously and that 
it IS therefore necessar) for the obstelriDan to aid 
in Its delivery, just as defimtelj as it is necesvarj 
to tie and cut the iimbilicaJ cord Since the 
obsteuician must aid in the delivery of the pla 
centa it is essential to Lnow etactj) lie mech 
anisni of the third stage The mechanism can be 
ascertained 10 each case only bv vaginal eeamms 
tion, as indicated m my paper, ‘ \ agtcai Esanuna 
tion in the Third Stage of Labor as a Guide to 
Its Management ’ (December, iprq) 

The generall) cortvidered signs of separatwn d 
the placenta are of no v alue Placutg a clamp oa 
the cord at the vagina and watching Us descent 
does not mdicaie ihat the placenta j» separating, 
because b> the tune the clamp is placed on the 
cord the placenta is already separated Pushing 
up on the utenis through the abdomen and 
noticing that the cord rises up with it, is no 
mdication that the placenta has not separated 
because the placenta will accompany the uterus 
although it IS separated and is «imply held b> the 
lower uterine vtgnient and cervix The globular 
or flattened shape of the uterus is no indication 
that the placenta has or has not separated There 
are no cctcmal signs by which ne caa know that 
the placenta has separated and is read) for dehv 
ery Vaginal examination therefore must be done 
I «>Ks«ler « indispensable in the managemeni of 
the third stage of labor 
Vaginal exammauon is done 6) me m a!! slaves 
d labor Introducins the sterile gEoved hand m 
the vagina does not cause infection Ii gives 
definite and positive mforniatioa as to the con 
diUoDs present and elmunatcs guesswork ana 

custakes I am convinced that vaginal cv^ma 

Ui»i under aseptic precautions does not produce 
infection In the zi.coo deliveries we have not 
had a single rase of puerperai sepsis and the 
moTbidtiy in genera) was exceedingly low 


s»4 
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When the baby leaves the uterus, the uterus 
contracts and is so reduced in size that the pla- 
centa cannot possibly remain attached, it is there- 
fore cast o 5 from the uterine wall It is wrong to 
suppose that only a part of the placenta begins to 
separate and that it separates gradually The 
entire placenta separates immediately, as soon 
as the baby leaves the uterine cavity 

The only exception to the immediate separation 
of the placenta is in the pathologically adherent 
placenta accreta, which fortunately occurs so 
rarely In these 11,000 cases there were no cases 
of placenta accreta The usual so called adherent 
placentas are in reality only retained placentas 
The uterus in those cases is so firmly contracted 
down on the placenta that it gives the impression 
that the placenta is adherent, but in reality it is 
only retained The parts of the secundis that do 
remain attached to the uterus are parts of the 
membranes around the periphery of the placenta 
There is no special mechanism by which the 
membranes become detached from the uterus, 
they are dragged away from the uterus when the 
placenta is delivered 

The management of the third stage is as follows 
When the baby is delivered the nurse follows down 
the uterus through the abdominal wall and holds 
It firmly The baby is cared for by tying the 
cord, placing an identification tag on it, and treat- 
ing the eyes, all of which takes about 3 minutes 
If there is a probability of the rubber gloves hav- 
ing been contaminated during the delivery they 
are changed An artery clamp is placed on the 
cord close to the vulva A vaginal examination is 
made with two fingers of the right hand, while the 
left hand holds the artery clamp that is on the 
cord The nurse makes pressure on the uterus 
forcing the placenta down and out of the uterus, 
aided by a little traction on the cord by the left 
hand The placenta is then guided out or lifted 
out of the vagina by the right hand (Fig i) The 
membranes are dragged out after the placenta, 
to prevent tearing, artery clamps are used to 
grasp the membranes as they appear at the vulva 
One ampul of pituitrin is injected and an ergot 
preparation is given either by mouth or intra- 
muscularly 

The placenta is nearly always delivered by this 
procedure in about 3 minutes after the delivery 
of the baby If progress is not made it may be 
that pressure is not exerted m the right direction 
The pressure on the uterus should be so placed 
that the force will be exerted over the placenta 
and directed toward the outlet The vaginal 
fingers determine whether the pressure on the 
uterus is in the right direction, the procedure is 



Fig I The delivery of the placenta Vaginal examina- 
tion IS made vith two fingers of the right hand, to deter- 
mine whether the placenta is ready for delivery The left 
hand makes a little traction on the cord, while the nurse 
pushes down on the uterus from above and the placenta 
IS expelled from the uterus It is lifted out of the vagina by 
the right hand 

then continued until the delivery of the placenta 
IS accomplished. 

A bimanual examination is then made to assure 
that the uterus is well contracted and to detect 
lacerations The placenta is examined by inspect- 
ing both surfaces, the membranes and the blood 
vessels No elaborate methods are necessary to 
verify that parts are not missing 

When the fingers of the right hand enter the 
vagina and cervix, the placenta is encountered 
either in the Duncan or the Schultze position or 
in different variations of these presentations The 
placenta is found to be separated, lying loose in 
the uterus, and partly protruding from the cervix 
into the vagina Often the membranes at the rim 
of the placenta will be found attached to the 
uterine wall These attached membranes fre- 
quently hold back the placenta from being ex- 
pelled The examining fingers in that case reach 
up in the loiver uterine segment and detach the 
membranes from the uterine wall, perrmttmg the 
placenta to come down This does not mean that 
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hs 1 Tli« ptw(rnt* jiixseotiog m «h« SdijJuc manner 
The eTawimng fifiwr pok« a hole m ihe presMiung pan of 
the placenta permitting the lecuirnjJjieri hkvd to tJraw 
out anii (he placenta to collapse an<i to lie more ea<i)y 
eipreeseif 


ihe placentt is not separated— on!v that the mem 
branea at the nm of the placenta remain adherent 
The> Tvould remain attached no nutter how long 
one would wait as there is no wechanixm for the 
membranes becoming detdchetl ewept bj bemg 
dragged awaj when the placenta js delivered 
\\hen the ttnger^ encounter the pheenta pre 
senimg in the SchuUze manner there to usual!) 
no t isible bleeding a& the placenta obstructs the 
entire cervical outlet but invariabl) there is 
bleeding m back of the placenta TTiis blood forms 
the so called relroplaccnial hemalonaa which is 
the rcbult ol the placenta staving in the uterus 
and which keeps the uterus distended and in 
creases the bleeding Before an attempt is made 
to express the |ilacenia in that case the accumu 
lated blood should be permitted to dram out This 
IS done b> poking a hole in the presenting part of 
the placenta » ith the examining finger permit 
ling the blood to run out and uterus to cimtract 
(Pig 2) The placenta then folds upon Itself and 
permits the uterus to contract further and the pla 
centa is then easiK expelled This procedure also 
avoids the splash of blood which othern jse accom 
panics the deliver) of the placenta To press on a 
uterus which is distends while ihe cervix u, 
dilated as it is when the placenta presents bv the 
SchuUze method is lo mv ite the danger of inscr 
Sion of the uterus B) the above maneuver this 
is prcvenied We have not bad anv cases of in 
V ersion of the uterus m the entire senes 


Occasional]} , is Jhe babv js deJii ered ihecen it 
dosw, down immediatel) On vagina! exaroina 
tion the ccrvit will be found to be entirely closed 
or onlj one or two fingers dilated under thes 
circumstances the placenta cannot be delivered 
although It is «eparaf«l \\Tieii there is no dilala 
tion nothing can be done but to wan for the 
uterus ID relax and for ihe cervix to open op 
These are the cases in which the placenta mav be 
retained and ma) require anesthesia and manual 
removal If a piece of placenta protrudes mto the 
cerv ical canal it « ill act as a wedge and dilate the 
cervix \Mien the cervix is about two fingers 
dilated then the examining fingers are held in the 
cervjT and aid in theddatalionof the cervix thej 
are kept there until the cervtx is sufEcicnllv 
dilated for the pheenta to be expres eel When 
the cetvu is cloved or partiall) cloved pressure is 
not made on the uterus, but it is rather allowed to 
relax for with the relaxation of the uterus the 
cervix also relaxes and dibles WTien the cervix 
to sufJic/eftt!) dilated then pressure is made on the 
uterus and the placenta is exprewed It is the 
occasional doing down of the cervu which pre 
vents us from delivering ever) placenta immedi 
atelj Bui when the cervix to open allplacenlav 
arc and should be delivered promptiv without 
delay 

If the pJacenta is retained in the uferu* onfi 
one hour is allowed to elapse before manual 
removal is done There tv nothing gamed b> nan 
mg an> longer 1 he ane^thcvta relaxes the uterus 
and cerv ix and the placenta can then be removed 
The membranes at the rrnrgin of the placenta 
mvv be found adherent but the placenta it-elf is 
qiarated ft is not adn--able to watt a hnget 
time for the remov al of the placenta as persistent 
bleeding is bound to occur which ma> be slow and 
small in quaniii) but m ume adds up to a con 
sidcrable amount This blood loss is unnece san 
andmav become dangerous The mental strain on 
the patient and the doctor in w aitmg must ai 0 be 
convKlered Furthermore neknoiv lhai in aboul 
3 hourv the uterine cavilv liccomes invaded with 
micro-organisms and if we delav the removal of 
the placenta it would mvuKe manipulation in an 
infected area inslcad of in a comparaiivelv clean 
uterus Bv delivering the placenta promptly as 
has been indicated the cents docs not get a 
chsRce to clD>>e down on the placenta 'sn that 
fewer ca^ito of retained placenta occur wh'cn 
require manual removal 

Oie Mojon Oaba'ton method of inducing the 
•-eparation of the placenta has recenlJi lieen 
resurrected ft is meniioneil here onlv ii> be con 
demned rorlumleh m the ca-ev .lescnbcd in 
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Tig 3 FouilK stage oi labor Bimanual compression of 
the uterus to control hemorrhage Tiio fingers of the right 
hand are inserted in the anterior fornix, they push the 
uterus up against the abdominal hand, thus causing com- 
pression of the uterus 

which the method was used, the placentas un- 
doubtedly had already been separated Had it 
really been used in adherent placentas the fluid 
injected would have penetrated the uterine wall 
and caused tearing of the uterus 
When the baby is delivered and there is a gush 
of blood and the bleeding continues, immediate 
attention should be given to the placenta The 
cord IS promptly clamped and cut and the baby 
IS handed to the nurse The placenta is immedi- 
ately delivered and the bleeding controlled Any 
and all bleeding before the placenta is delivered 
is to be considered unnecessary, and is an indi- 
cation that the placenta should be delivered 
without the least delay 

The natural process by which bleeding from 
the uterus is controlled is by the retraction and 
contraction of the uterus Anything which helps 
contraction of the uterus will help control the 
bleeding, and anything which interferes with the 
contraction of the uterus will increase the bleed- 
ing Therefore a uterus which is exhausted from a 
prolonged first and second stage is more apt to 
bleed Anesthesia definitely interferes with the 
contraction of the uterus, consequently the deeper 
the anesthesia the longer will the uterus remain 
relaxed and induce bleeding It is therefore 
advisable to use as little anesthesia as possible, 
and to discontinue it promptly as soon as the 
baby is delivered For the same reason a mini- 



Fig 4 Fourth stage of labor Bimanual compression of 
the uterus with closure of the cervix Two fingers of the 
nght hand are inserted into the lateral fornices They com- 
press the cervix, closing it, and at the same tune they lift 
the uterus up tow ard the abdominal hand, producing com- 
pression of the uterus 

mum amount of anesthesia should be used during 
the repair of the perineum 
Pituitrm as a rule is given after the placenta is 
delivered, lately ergotrate is given instead, or 
with It However, when the patient had been 
deeply anesthetized, the pituitrin is given imme- 
diately as the baby is born, even before the pla- 
centa is delivered, so as to counteract the relaxing 
effect of the anesthesia sooner 

The fourth stage now begins, which is con- 
cerned primarily with the control of bleeding and 
secondarily with the repair of lacerations All 
repairs are done after the placenta is delivered 
With the hand on the abdomen the nurse con- 
tinues to hold the uterus after the placenta is 
delivered and makes pressure on it Two fingers 
of the right hand are inserted in the vagina in the 
anterior fornix, and pressure is made against 
the anterior wall of the uterus, the fingers push the 
uterus up against the hand on the abdomen (Fig 
3) Or the fingers pass on each side of the cervix 
in the lateral fornices and compress the cervix 
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(row Side to «id« clo^^ing the cerv« snd at the 
same time pushing the uterus upward (Fig 4) 
Thus bimanual compression of the uterus is 
attained Without the fingers in the aagina the 
abdominal hand onl> pushes the uterus down m 
the tagina in an cmpt> cavity but does not com 
press the uterus I he sagmal fingers are held 
against the uterus, and pressure from al>a\e la 
continued until the uterus felt to be well con 
traded This method of \ agmal etamination and 
bimanual compression of the uterus is done prac 
ticall} as a routine in all deli\enes Before the 
f>Dgersare remo\ed &)l cJots are remot ed from the 
cervir and sagina and the ceiMt and vagina are 
palpated to determine the extent of anj and all 
lacerations 

WTien the uterus ss \er> much relaxed and the 
bleeding is considerable the entire hand is in 
serted in the x agina and the fingers gather up the 
walls of the cervw and compress it from all sides, 
at the same lime the uterus is pushed upward 
against the abdominal hand until compression of 
the uterus is attained (DeLee Fig 714) At fre 
quent intervaJs the cerxnx is allowed to open up 
so that the accumulated blood can escape and the 
clots can be expressed The uterus cannot con 
tract properl> while there are clots m it The 
oxj tccics are repeated if necessar> Contraction 
of the uterus and control of bleeding must be 
attained 

Bleedwg below the clitoris should be promptly 
obsen ed and must receu e immediate attention 
as it maj be verj profuse Fressure controls it 
lemporanl) until the tear is sutured 

a vaginal hematoma is delected in the 
process of forming it should be incited The >es 
sels can then retract and the bleeding wiH cea^e 
or ihe bleeding area should be sutured The 
vagina should be packed with iodoform gauze 
whether the hematoma is ;nci-<d or not spas to 
produce pressure and lhereb> prevent its exten 
Sion WTicn the patient complain:* of socie pain 
m the vagina radiating toward the rectum vaginal 
hematoma should be suspected 

Packing the uterus to control bleeding & not 
resorted to as it is not considered desirable 
Although to pack a uterus is not a difficult pro- 
cedure to pack u perfect!) and completelv is not 
simple Wnh whatever quanlitv of gauze tbe- 
u terns js packed the uterus ma> still further 
relax as it ij> not a solid structure and the bleed 
ing ma\ not be controlled On removal of the 
packing hemorrhage ma) recommence Jt is 
unphvMological to pack the uterus as the mean*! 
of controlling the hemorrhage is for the utenne 
wuscJe fibers lo retract and contract and eliminate 


the stni3‘ie!. whereas if the uterus is packed tie 
sinuses remain distended 

Packing the v agina i> done v erj frequentl> It» 
mam object is to fill the empl> cavitj of tie 
vagina so that pressure can be made on the uteru 
from above against something sohd instead of an 
empt) space It also aids in controlling bleedinf 
from the vagina or cervix UTien the bleeding i 
more or less controlled bj bimanual compres ion 
as has been described, and the uterus stdl has a 
tendencj to relax, then the vagina is packed as a 
precaution against further bleeding Packiag is 
not done while the bleeding is stiU continuing 
The bleeding must first be controlled b) bimanual 
oimpfession othenv ise clots w ill be retained in the 
cervix and the uterus and induce more bleeding 
Iodoform gauze (5 per cent) is used for packing 
The gauze is S inches wide folded to one inch and 
ten jards long It 15 put up m glass jars read) for 
use The tubu3trpacker{beLeeF;g 7po)simpji 
firs the procedure greatl) The packer u«d is 
* Vj 6 of an inch in diameter, and has two prongs 
h should vary m diameter according to the width 
of (he gauze used 

Even in placenta prsvia it is not considered 
ad> isable to pack the uterus after dclivbrj as the 
packing XV lU divtend the sinuses and maintain the 
bleeding Packing the vagina compresses the 
cervix and vnlh pressure from above contraelion 
of the uterus and cervci is more likelj to be 
attained 

Ihe patient iv kept in the deliver) room until 
all bleeding is controlled and the uterus is well 
contracted irequentlj the patient is m bed 
15 minutes after the birth of the child, and at 
other limes she remains on the deliver) table for 
an hour or longer 

The repair of the penneum is done after tie 
placenta is delivered arid the bleeding is con 
trollevl For the technique of the repair of the 
penneum the reader is referred to the standard 
text books on the subject DeLee s excellent 
traiions devcribe ail forms of repair As little 
anesthesia should be used as i' possible 'o as not 
to induce relaxation of the uterus Cerv ical heer 
ations are not as a rule sutured as mo t tears 
which apjicar exien«ive shrink to in igmficancc 
when the cervix contracts 

In repairing second degree lacerations or epi 1 
olomics I find it unnecessarv lo suture the dilfer 
ent struaurcs m separate lajers The 'uperiiciai 
and deep structures arc sutured together with the 
same stitch f find that 1/ the drrp lasers ar 
sutured separatri) the catgut and the knoi n 
the deep laver collect the lochia and interfere with 

tic healing \\here3s when a through suture u 
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used for the superficial and deep layers, primary 
union IS more apt to occur The suturing can 
thereby be done much more quickly and be com- 
pleted before the patient reacts from the previous 
anesthetic, without the need of prolonging it, or 
it may be done under first stage anesthesia This 
does not apply to third degree lacerations, which 
require delicate repair of the different structures 
By resorting to proper episiotomies third degree 
lacerations can usually lie avoided While the 
repair is being done the uterus should be held 
firmly and not allowed to relax If it tends to 
relax, the repair should be interrupted and atten- 
tion given to the uterus 
When the patient is placed in bed she still needs 
watching, as the uterus is still liable to relax 
Abdominal binders are used postpartum, as the 
patients prefer them, but the binder is not put on 
for several hours after the patient has been in bed, 
so that the nurse can continue to feel the uterus 
In watching the uterus the nurse must know what 
constitutes a firmly contracted uterus, othenvise 
an inexperienced nurse may be holding a uterus 
which may be filling up with blood and be under 
the impression that it is well contracted 
If the uterus relaxes when the patient is in bed, 
all clots must be expressed If in doubt, vaginal 
examination is done again and the clots are re- 
moved from the cervix and vagina When the 
vagina has been packed and it is found that serum 
runs out through the packing, it is a sign that 
blood clots are accumulating in back of the pack- 
ing If the uterus rises up or fresh blood is ex- 
pressed or there are other signs of bleeding or even 
a suspicion of bleeding, the packing is removed, 
the clots are expressed, and the vagina is repacked 
When the patient, after being in bed, continues to 
complain of cramps which are more severe than 
the usual afterpains they may be due to blood 
clots in the uterus The removal of the packing, 
or vaginal examination or repacking can be done 
m bed if necessary Sterile tow'els are used to 
drape the area, and with sterile gloves and the 
tubular packer, the vagina is repacked with iodo- 
form gauze 

It IS evident from this description that we do 
not practise watchful w'aiting for bleeding in the 
hope that the bleeding will cease bj' itself Active 
measures to control bleeding must be taken 
promptly to avoid unnecessary or excess loss of 
blood 

In our entire senes there were no deaths directly 
attributable to hemorrhage The deaths that did 
occur from hemorrhage were m cases of placenta 


prrevia, and in one case of a bleeder in which the 
blood failed to clot and transfusion was of no 
avail 

It should be evident that the technique de- 
scribed and advocated ought to be effective in 
causing contraction and compression of the uterus 
and the control of bleeding The great objection 
raised would be against doing vaginal examina- 
tion, for fear of infection. The antagonism against 
vaginal examinations has reached the stage of a 
phobia or a superstition with many obstetricians. 
Conditions are overlooked, diagnoses are guessed 
at, and patients are neglected because of the 
unw'arranted fear of making vaginal examina- 
tions By the method described of managing the 
third and fourth stages, the blood loss is greatly 
reduced, our patients rarely require blood trans- 
fusions, and they make a better postpartum recov- 
ery All the vaginal examinations are, naturally, 
done under aseptic precautions There are abso- 
lutely no ill effects resulting from them. The 
morbidity is very low with no mortality from 
infection 

I consider vaginal examination in all stages of 
labor and the active treatment in the prevention 
and control of hemorrhage absolutely essential 
for proper obstetric practice 

SUMMARY 

The term, third stage of labor, should be lim- 
ited to the delivery of the placenta The interval 
thereafter, between the delivery of the placenta 
and the time the patient is ready for bed, is desig- 
nated as the fourth stage It concerns itself 
primarily with the control of hemorrhage 
The placenta separates as soon as the baby is 
born Vaginal examination is done and the 
placenta is promptly expressed No ill effects 
result from vaginal examination 
Vaginal examination and bimanual compression 
of the uterus are done to control hemorrhage 
The vagina is frequently packed with iodoform 
gauze, but not the uterus 

The technique used for the third and fourth 
stages of labor, which gives very satisfactory 
results, is described 
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FAT NECROSIS— GRANULOMA OF THE BREAST 

S F LIMNGSTON’, MD,andM LEDERER MD Brooklyn, lorX 


T he importance of recognizing traumatic 
fat necrosib of the breast lies in the fact 
that cimicallv it closely resembles car 
cmoma 

The clinical criteria for the diagnosis or exclu 
Sion of malignancy in the breast fall short when 
confronted with a tumor in a middle aged woman, 
who IS overweight and whose breasts are fattv 
Such findings as hardness of a tumor, or one that 
Is not circumscribed, showing attachment to the 
skin overlving it or retraction of the nipple m 
most cases justifies the clinical suspicion of can 
cer Vet the same findings are seen m traumatic 
fat necrosis 

This condition was first brought to the alien 
tion of surgeons bj Lee and Adair in 1920 (4) 
when they reported 3 cases In 19J2 they reported 
3 additional cases (5) and in 1924 (6) they col 
lected all known cases from their own ctmic and 
other sources This formed a group of 20 cases 
from which they drew the following conclusions 
' This condition occurs as a rule m middle aged 
individuals In practicallv every incident the 
woman was far bevond the normal weight As the 
disease occurs in unusually adipo«e individuals 
the breasts are unusually large Trauma was 
obtained m the history of 14 or 70 per cent of 
the cases The tumor i» painless and m the ma 
jontv of the cases is stony hard The tumor may 
be adherent to the skm overlying or to the deep 
fascia The nipple may show evidence of relrac 
tion (occurring in 20 per cent of their cases) 
Since the report of this group a number of 
isolateil cases have been reported Geoffrey 
Keynes was the first to call the attention of Bnt 
ish surgeons to the CTislcnce of this condition 
whenhereported ihecaseof fat necrosis in a woman 
on whom a clinical diagnosis of cancer was made 
with a consequent complete amputation of the 
breast pectoral muscles an<l the aaillaiy fat 
Cecil Kowntree reported a case of fat necrosis 
m a woman in whom a provisional diagnosis of 
carcinoma or tulierculosis was made and an 
amputation of the breast was performeil Man 
ville rcjiorled 25 cases of fat necrosis in which a 
pre operative diagnosis of malignancv was made 
in 29 per cent of the cases Thus clinically it is 
very often difficult to diagnose the condition 
I rom the Bwasl Clinic Deparlmtnt of Surgery ind Divisioa 
of r»lhology the Jewish Hospital of Btooidjn 


CTcepting as m one case reported b\ J J Lenn 
in which the presence of a tumor followed a defi 
nite history of trauma namely after hypoder 
mocly SIS 

The surgeon must become very familiar wiih 
the gross appearance of the tumor in order to 
avoid mistakes Ewing states (6) “that the tumor 
IS usually pale dull, grayish white homogeneous, 
and chalky in appearance The outline of the 
gross lesion m carcinoma is generally much sharper 
than in fat necrosis which mav fade off gradualh 
into surrounding areas Chalkypoints and streaks 
of fatty epithelium lying m firm translucent con 
nective tissue are characteristic of infiltrating 
carcinoma The same whitish points are present 
m necrotic or inflamed fat tissue but they are 
generally much broader and more irregular Oc 
casionally, one finds a whole fat lobule as large 
as a bean chalky and opaque from the prolifera 
lion of fat cells in inflamed fat tissue Car 
cinomatous nodules in the breast are nearly al 
ways single, whereas traumatized fat is often very 
irregularly distnbuted and cicatrization appears 
in multiple points 

The microscopic section furnishes a correct 
interpretation at once from the presence of much 
cellular overgrowth, fibroblasts mingled with 
lymphocytes empty spaces once filled with fluid 
fat (oil cysts) and many phagocytic pant cells 
and wide areas of proliferating fat cells 

Keynes in his report states fat necrosis of the 
breast is not a lesion of the mammary gland 
proper, but the fat which overlies or infimates 
the mammary gland in later life Grossly the ap 
pearance of chalky whiteness of the necrosed 
areas of fat resembles fat necrosis seen in 
acute pancreatitis Microscopically the presence 
of embryonic fat cells and mullinucleated giant 
cells, stamps the tissue as necrotic fat two 
illustrative case reports of this condition are 
offered , , , 

The first case described is particularly inslruc 
tive because although it fulfilled all clinical 
CTiIcna for a diagnosis of malignancy , it proven 
to be a benign lesion The diagnosis made re 
operatively was carcinoma and a radical a P 
tion was performed The second . 

soon after the first a correct prc-«r^'f ^ ",' 5 , 
nosis was made, and eaci ion of the lesion only 
was done 
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C\SE I Xo 188875 A short, stout, 53 year old tt Oman 
was first seen in the out-patient department of the Jewish 
Hospital of Brooklyn on October ii, 1934 At that time a 
i\ orking diagnosis w as made of menopausal syndrome and 
obesity, for which she was treated On Februaiy' 27, 1936, 
she returned to the clinic complaining of a lump in the right 
breast of 6 months’ duration This lump had ne\ er caused 
any pain nor had it increased in size Within the past 
month the patient had been able to e\press a reddish 
brown, and sometimes bloody, discharge from the right 
nipple 

Physical examination revealed a middle aged, short, and 
rather corpulent woman The breasts were large, fatty, 
and pendulous (Pig i) There was a mass in the outer 
quadrant of the right breast about 4 centimeters from the 
nipple which measured 3 5 by 2 5 centimeters in size It 
was firm, irregular m outline, not encapsulated and felt as 
though it were deep m the breast tissue The overlying 
skin was adherent — and when the patient leaned forward, 
allowing the breast to sag, there was noticeable retraction 
and dimpling of the skin oierlying the mass The nipple 
was retracted (1 ig i) There were two small Ijmph nodes 
about 1 centimeter in diameter palpable high in the axilla 
which felt soft Xo history of trauma could be elicited 
from the patient \ pre-operatue diagnosis of carcinoma 
of the breast was made Because of the soft consistency of 
the tumor, an element of doubt was cast on the diagnosis 
The mass w as excised w ith a good portion of surrounding 
normal breast tissue Sectioning imparted a grittj sensa- 
tion to the scalpel The cut section was brown-xcllow in 
color, granular and firm \lthoiigh it did not haxe the 
Ijpical cicatncial appearance nor the chalky points or 
stre.als, nor the Bartlett jicar appearance which is charac- 
teristic of carcinoma, the clinical conception of this case 


more than the unusual appearance of the cut section, made 
one feel that a radical operation w ould be the safer pro- 
cedure The remainder of the breast, pectoral muscles, and 
axillary contents xxcre removed The patient made an 
uneven tful recox crx' and was discharged 

Pathological report, gross The specimen consists of a 
breast and associated structures One surface is cox'ered by 
an elliptical portion of skin, 21 by 20 centimeters, including 
the nipple Lateral to the nipple is a gaping aperture, 
8 by 4 by 3 centimeters The underlynng aipose tissue is 
6 centimeters thick and attached to the postenor surface is 
a portion of muscle tissue, 17 by' 9 centimeters Attached 
to one edge of the specimen are several, firm lymph nodes 
measunng up to i 5 by i by' i centimeter Their cut sur- 
faces are pale gray' and bulge Sections through six of 
these were taken for microscopic study Corresponding in 
shape and size to the cavaty and receiv ed separately, w .as a 
portion of firm, yellow and white tissue, 7 5 by' 4 by 3 
centimeters It is composed of circumscribed areas of 
dense, white and gray tissue In the cut surfaces, spaces up 
to o 3 centimeter are filled w ith firm, brown and w hite 
tissue In one area strands of dense white tissue in a 
branching arrangement are noted 
Microscopic Large lumina of ducts and acini, filled w ith 
a cellular debns, are lined by cuboidal cells with nuclei 
heaped up into several rows In places the epithelium is 
desquamated and in the surrounding loose and dense 
fibrous connective tissue there are large mononuclear cells 
containing light staining foamy cytoplasm, with small 
cccentncally placed nuclei and small round cells In some 
areas, parts of ducts are seen in a dense and hyalimzing 
fibrous connectiv e tissue Scattered through the connectiv e 
tissue arc large mononuclear cells containing rusty brown 
granules Many of the ducts are distorted by the prolifera- 
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tion of the Jurreundmg connective tuvue No atypical 
rroliferation of the epithelium is seen anywhere in the 
pfeparstion (Xci lonil group* of epithelial cell* parts of 
lumina of duets or acini are seen in the dense hyalinuinr 
hbrous connective tissue stroma Occasional groups of 
lumina are lined by flat cells In the center* of some Uij:»t 
area aimdst the lanie mononuclear cells there are slit like 
structures In another area there are many giant cells of 
the foreign body type In a third premration a laiy^ lumen 
IS sect! with freouenl itifoldings The suHare 15 partly 
covered by epiiheliam and partly denuded The connective 
li=sue stalks appear like granulation tissue and are loose 
and densely infiltrated with polyraoiphonuclear leucorytes 
and large mononuclear cells Several such lununa are 
noted 

In one of the larger lumma there is a dense hyalinumg 
fibrousconnective tissue with many giant cells of tbcfoieign 
body type and large mononuclear cells with grannies of 
rusty brown pigment Sena! sections show the centra) 
mass to be attached to the wall of the duct by a broad 
pedicle and entirely covered by flattened epithelium prov 
mg It to be an invagination It obviously is a granuloma 
which occupies the lumen of the duct in the same wav as 
does an iniiacanabcuUr fibroadenoma (Fig a) In another 
section (Fig yl small individual complexes can be reemr 
ou-rd consisting of a central matrix of spindle cells with 
small compact oval nuclei Lying m this mas-, and ar 
tafged radially ate a number of oval or fusiform clefts 
adiacent to which are giant cells of the foreign body type 
(Fig 4) Surrounding these structures are diflusc coll« 
tions of mall round cells These aggregates lie in the 
adipose tissue Beneath the epithelium ol the ducts and ui 


polymorphonuclear leucocytes and newly formed fibrous 
connective tiHue Prepafaiions from the lymph nodes 
show looseness m texture marked overgrowth of the get 
fnmal centers of the lymph folUcUs proliferation of the 
sinus cells and an enyorgement of the sinuses with small 
round cells Urge mononuclear cells, some pink staiwti„ 
material and many eovinophiles 
Diagnosis I at necrosis ol breast 
Case t No 189837 A 46 year old woman was ad 
nutted to the Jewish Ho'piul of Brooldyn on April 6 1936 
With a history cl a lump in the nahl breast lor the past 5 
weeks Orcasionally she erpenenced a sticking sensation u 
the right breast 

In August iQ3» the patient complained of paio m her 
lower ba^ An x ray txamuiatvon of the lumbovacral 
legMO revealed an osleosclerosmg type of infiltration of 
the fourth and fifth lumbar vertebra and upper border of 
the sacivun. At that time a study of the remamner of her 
osseous System was sujigested m search for other mabgnant 
loci , , 

She returned to lh» dime m October 1933 when oer 
chief cocnnlamt was pam m the nght upper quadranl a 
diagDostt was made ot chioai'' cholecystitis A choiecysfo 
gniduc study revealed a solitary calculus and » P^'iy 
fuDCtioniiig gall gladder She was admitted to the no<pita| 
and a thcAecystectomy was performed Fhe pathological 
report was cholecystitis chronic with cfiofelitmasu 
Examination on her last admission revealM » miiaie 
aged obese woman with fat heavy 
(I ig s) In the low er inner quadrant of the right bm«t 

wasatra of stony hardness about yceo une errindianj 
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Fig 5 Fat pendulous breasts Fig 6 Roentgenogram of mass in breast 


eter, fairly well circumscribed, freely movable, and not 
adherent to the overlying skin or to the deeper structures 
This mass was situated deep in the breast tissue The 
working diagnosis was that of cyst, with calcification An 
x-ray examination of the breast revealed a well circum- 
scribed calcified area (Fig 6) An x-ray film of the skull 
failed to reveal any evidence of metastasis, there was calci- 
fication of the sella turcica A restudy of the lumbosacral 
region showed no evidence of pathology in the fourth or 
fifth lumbar vertebra: The calcium and phosphorous con- 
tent of the blood were no milhgrams per cent and 3 8 
milligrams per cent, respectively The cholesterol content 
of the blood w as 308 o milhgrams per cent Roentgeno- 
grams of both humen were normal The tumor w'as excised 
with surrounding normal breast tissue, under gas oxygen 
anesthesia The patient made an uneventful recovery and 
w as discharged cured 

Pathological Report, gross The specimen consists of tw o 
portions of lobulated yellow tissue, 9 by 9 by 3 centimeters 
and 8 by 6 by i centimeter, respectively In the larger 
(Fig 7) there is a firm egg shaped mass, 7 by 4 by 2 centi- 
meters The cut surface of the mass show s it to be com- 
posed of a central core of soft, yellow tissue surrounded by a 
nm of firm w hite matenal which in places resembles carti- 
lage In the nearby adipose tissue there are circumscribed 
areas of yellow tissue resembling that noted m the mass 

iPscroscopic In adipose tissue there are occasional 
groups of mammary gland acini and ducts In nearby areas 
there is a dense hyahmzing fibrous connective tissue and 
extensu e areas of adipose tissue w ith many large cells w ith 
foamy cytoplasm and round nuclei In some areas there is 
pink staimng homogeneous material and surrounding this 



Fig 7 Mass from breast 



SURGFR.\ GYMCOIOGY AND OUSTETRICS 




fw 8 < fSBuloma s.Ji<)«irig Xl*5 

Fis <» *ait)e « I Rute 8 xsiVj 

!){: 10 Cafcrium «[fpo»t itj «a'(of gfSnulQma a^o 

»tKl ncaitv ilittt a« otca^iatiil Runt cflU t>( the fjreipn 
tvpe aivt i Un«i mliUraUm with 'na!! nwnJ eeth 
and Ufce rr mrinucleit ctiN Ifi afolhet pttparoUon ihcre 
I a bnxtil >on»o(pinlistain<R<r fibers with no nuclear 'tain 
Seatbv there «reft>lleclmti\o(ceHvttith(.ranu!atsliiOinv, 
(■>an>v ryupb ms and mund etcer'lricaiiv placed nuclei ot 
similat cell Wled viith rusty Viruvcn panul 5 (Fi 
( oais colU Mtous bu'idiC' sr» een ronnrttinfi yith 
den eby»lim«nt.»rea InthemeshesQfthexhuntVsiDi*' 
nn jsttclcir ««n there are a nuttiljct of larpe mi n inu' t ar 
cells «uh riiAlen yelbis granules in the tyioiilasin 
JJiVfKKrs Alammary slanrl *iifi fat necff i 

li unc tsf-re lo speculate ref^irdinp the csctc of 
esolt Hon of fat ticcro'i it can be siui lb tt fir t 
there IS irnuma cither from external cauvs or 
rhrcci ptc bUte of the breasic from their ovtn 
«ewhl n the trauma is j>c%cre with imur. w 
Uoc^ vessels one maj cc attas if ecrhsinoMt 
If the inuma extend more dicph then, mav f< 
m> vis|\)lc twdcnce of hfood extruas.i(ion The 
/wfstjice ol jncntinl in ceils as seen m the 
tion (Figs i (i) supRt t that there has fxen 
hemorihifc 

Jl jsa ocH known fact that there is a fat split 
Hng Ictmcnt (lipisc) w the blood as nell as in the 
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fat itself Fat tissue being unstable breaks down 
very easily into its constituents, fatty acids and 
glycerine Fat necrosis and fat splitting are two 
quite different processes, frequently allied, nec- 
rosis being the principal event and fat splitting 
only an accompaniment 
Two possible theories of fat necrosis are men- 
tioned by Farr (i) Enzyme action from liberated 
blood or from the fat cell itself, (2) Simple pres- 
sure necrosis from anemia with secondary fat 
splitting Probably both factors take part in the 
process, but it is not necessary to postulate enzyme 
action at all for its production In his conclusion 
he states that possibly no ferment action is con- 
cerned, the etiological factor being simply ischemia 
Hatfield is one of those who holds firmly that fat 
necrosis is produced by sterile autolysis 
The necrosis of fat tissue accompanied by a 
splitting into fatty acids and glycerol is con- 
sidered as a degenerative phase which is closely 
followed by repair This repair is characterized by 
the appearance of spindle, round, and giant celts 
(Menville) In the first case described, the process 
of repair had gone on to the stage of fibrosis, 
causing a large hard tumor, which produced a 
retraction of the nipple The explanation is that 
since the majority of fat necroses are subcutane- 
ous, the fibrous repair tissue acts like strong cords 
which have no elasticity but have a tendency to 
retract In the second case, the end-result of fat 
necrosis ‘IS cyst formation with calcareous de- 
posits Adair states that early in the cycle of fat 


necrosis, small cysts may form. After several 
years these cystic cavities may contain a mixture 
of small and large calcareous masses If these 
tumors be left undisturbed, the entire cyst con- 
tents and cyst wall becomes a solid calcareous 
mass 

SUMMARY AND CONXLUSION 

1 Two cases of traumatic fat necrosis are 
reported 

2 Fat necrosis must be included in the differ- 
ential diagnosis of breast tumors 

3 Clinically fat necrosis more closely re- 
sembles carcinoma than other benign lesions 

4 The treatment is local excision of the turner 
mass 

5 A correct diagnosis can often be made if the 
surgeon clearly understands and keeps in mind 
the gross appearance of the lesion 

Since writing this article, the diagnos.s of fat necrosis 
granuloma was made in 2 cases before operation, and in 
both cases the patient was spared radical operation of the 
breast be ause of frozen section of a biopsy specimen 
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AN IMPROVED, RADICAL TECHNIQUE TOR REPAIR 
OP IIIDKOCELE TESTIS 

MONROLWOLl.MI) FACS New Orlijns Lo.,i,una 


T hrough some jearsofobsmalionand 
CTpenence m the radical repair of hjdro- 
cele testis the author has endeavored to 
determine the cause of the marked post 
operative swelling and induration to be found id 
the ecascs Thiscomphcafion occasionsprolonged 
hospitalization (not less than lo dajs) nolwith 
standing meticulous postoperative care by eleva- 
tion of the scrotum and the application of cold 
or heat A suspensorv of sufiicient sue is unob 
tamable 

As so little trauma is caused b3 the enucleation 
of the sac and testis in the VVyllvs Andrews (bot 
lie operation) technique (a) or the numerous pro- 
cedures described bv Bickham, it is reasonable to 
conclude that in the uncomplicated (non infected) 
cases there must be some disturbances m the cir 
culatorv and htnphatic s> stems, sufficient tocaure 
the marked reactions encountered Muschats 
w ork on Testicular Torsion ’ u ould seem to cor 
roboraie this idea asdoeslaterworkbv McKenna 
and Ewert on "Management of Undescended 
Testa " 

In 193 J, the author began experimentation with 
radical procedures, mcompleteh enucleating the 
sac and testis b> freeing onl> the anterior half or 
tw o-thirds of the sac without detaching theguber 
naculum 

The following technique was finallj adopted 
(1) The sac is partiall> separated from the fasaal 
planes and opened to evacuate the contents 
Fig la — the dotted lines mark the portion of 
the antenor wall in process of excsioo (a) 
Interrupted, interlocking figure of eight sutures 
are placed around the edges, their ends being 
grasped m forceps and the sutures not being tied 
until all have been placed around the whole cut 
edge of the sac (Fig ib) These figure of eight 
sutures act as hemostatic agents and when prop 
erly tied contract the sac w all about theepidid>'ini» 
and posterior surface of thelcslis MTienthcfigure 
of-eight sutures are tied, the one at the lower pole 
of ihe testis (gubemaculum) is lied first then that 
on each side alternating until all sutures have been 
lied \n assistant should make slight pressure 
against the testis through the posterior scrotal 

From the Uroloiiic Service Chanty Ho pital, Touro iBhraury 
and Ne* OrleMu W omen > liospiul 


wall in order to elev ate the testis during the l> mg 
of the sutures (3) Figure ic illustrates the appear 
anceof the incompfeie repair of the sac waif with 
traction forceps on the lower mesial portion The 
infundibular (deepest) fascia is noted with tunica 
(sac wall) in thcpartiallv tied figure-of-eight su 
ture (4) The dartos and skm are closed with a con 
linuous, running suture (Fig id) Morerecentl> 
a continuous ma ttre«s suture has been u ed for the 
skin closure Hemostatis is essential for success, 
notwithstanding the fact that onl> an occasional 
ligature is required in the dartos Plain No 0 
catgut is used throughout 
Local infiltration with novocain solution K per 
cent was discontinued after the first 6 cases be 
cause of Ihe edema in the scrota] wall although 
there was no induration or swelling of the Usiis 
Putocain, so milligrams boiled in » cubic centi 
meters normal saline solution, as a spinal anes 
thetic wasnext used with gratifjing results Jlore 
recent!) an epidural injection of novocain, 2 per 
cent 20 to 30 cubic centimeters has been used 
with much {ess risk fn one of the early cases, m 
a cluld, in which interrupted hemostatic mattress 
sutures and not figure of-eight sutures xeere used 
under cthjlene anesthesia recurrence was rc 
ported 

In the uncomplicated cases, under spinal epi 
dural or gas anesthesia, a medium sized sus- 
pensor) ma) be applied and the patients may be 
allowed out of bed and be discharged from the 
hospital in 36 to 72 hours after operation without 
induration or sneJJing 0/ the testis 
In 28 ca'es in which the interrupted interlock 
ing figure of eight sutures were used 19 replies 
report no recurrences One patient reporting par 
tial recurrence has since been examined and no 
indication of fluid in the scrotum was found One 
subsequent report has been received showing no 
recurrence grv rng a total of 20 replies to 28 ques 
lionnaires without a single recurrence 
The author has had the opportunit) to explore 
one ^ his first cases operated upon b) this proce 
dure 4 )ears previousl) On this occasion the pa 
tient presented large bilateral mas cs m ihe 
scrotum which were irregular, firm, and nodular, 
atidwhich transmitted fight The ma«<es proved 
to be spermatoceles It was very interesUng to 




Tig I a, Anterior half of sac exposed b, Interrupted interlocking figure-of-eight sutures in sac n all c, 
Appearance of repair of sac w all d, Closure of dartos layer of skin 


note the result of the previous hydrocele repair 
The surface of the tunica vaginahs was smooth 
and glistening, %\ith considerable thickening be- 
hind the testis, where it had been draum along the 
vas and lower end of the cord 


SUMMARY 

r A new, radical technique for repair of hydro- 
cele testis IS reported. 

2 Epidural or spinal anesthesia is preferred for 
adults 
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? Following exposure and excision of the an 
lenor half or t\so-thirds of the sac, interrupted, 
mterlKking figure of eight sutures are aj^Ited to 
sac edges The dartos and skin are closed wuh 
continuous sutures 

4 Patients are able to walk out of hc^Htal, 
Reanng medium sized suspensories, withtn 36 to 
ys hours after operation 

5 In a senes of rS rises, 30 questionnaire re 
plies, including i case explored 4 3 ears after op 
eration, show a perfect result 


• Ti* wishes to express hii profound tpp«ci»i,oB 
toxfr tt Branks Stewart arliM Louisiana Sute L nutt 
srty ^Wiea! Center for ihe drawings and to Miss Man 
Social Service Lepartoieni Chanty llo- 
pitu lor her iQterest m thef[ucstionnaires reporting resuia 
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FOLLOW-UP OF 

ALFRFDB LOVCtCRF 


R eports of the results of the operative 
treatment of hernia from ho<.puals and 
surgical clinics art frequentlj seen in 
I*, the surgical journals Preceding the 
last quarter of the nineteenth centurj the recur 
renc* of hernia following operation was the usual 
result Halsled (17) m a paper quotes from an 
article written b> Bull m 1890, at ihts time two 
methods of repair arc being used with nearly 
equallv poor results Bull from 1883 to i88j 
operated for the cure of hernia b> what he called 
Socin s method namely ligature and excision of 
the hernial sac and from 1885 to 1889 he em 
plosed Bank s method which consisted of ligature 
and excNion of the sac plus suture of the pillars, 
of the external ring Recurrences were noted m 
27 7 per cent of the cases r«saired b) Socm^ 
operation and in 40 p<T cent of lho«e treated by 
Bank s procedure These recurrences were all 
noted in the first year after operation In 1890 
Ifalsied (15} reported the operation which now 
bears his name This paper was shortlv followed 
by a similar article b\ Bassini and in i89> 
Ferguson (10) summarized the methods of sar 
gical procetlures for the cure of inguinal hernia, 
which were in laxor at that time He also gase 
his modifications of the Bassini and Halted tech 
niques and in the same paper reported a technique 
for the cure of femoral hernia Since the publica 
lion of the'^e papers the reported incidence of re 
currence of henna has been fairly uniform rang 
mg from a low of i per cent at the Mayo Clinic 

from lh« Ueji»«ment of SurRrry of 1 he Jfci«p«^ 
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Ui) to figure# covering a fairly wide range eboie 
this With Rassini sand Halsted s procedure as a 
proundwork operators have at various times in 
troduced modifications and changes m the detail 
of the technique These changes have met with 
mdilTerent success Bloodgood in a review of 
cases done wuh the Hafsted technique reporfet! 
recurrence of 5 3 per cent Since this early report 
ver\ few summaries haxe shown much if any 
improsemcnt 

Ihe cases in this report are thcr-e m which 
operation for the cure of hernia was done in the 
First and Second Surgical Divisions in the Pres- 
bvlenan Hospitil in New York City Only thoie 
cases w iih a follow up by exammaUon of palienls 
m the Vanderbilt Clinic will be included in an 
analysis of the statistics Private and semi 
pnvate cases are excluded as their follow up data 
are very incomplete and in many instances en 
trrejy lacking The ty pcs of hernia discussed arc 
inguinal femoral umbilical and epigastric ^ en 
traf incisional or posloperatne hernias are not 
included 

It » important to know the method employed 
m foftoning the cases after discharge of patient 
from the hospital to evaluate correctly post 
operative results Many wnters fed to mention 
the svistem of checking their cases while others 
ajqiarenth include written reports either from 
the patient or some outside physician The in 
accuraev of this latter methoil is cfearJy shown in 
a seriei* which reports a recurrence of 3 4 per cent 
m the cases followed by letter as against an 
8 3 per cent recurrence m the patients w hich were 
examined in theif own follow upciintc \\ithsucn 
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discrepancies occurring it is obvious that the only 
reliable method oi obtaining accurate information 
of the end-results of herniorrhaphies is by ade- 
quate and complete examination of the patient 
All of the patients treated in the wards of the 
Presbyterian Hospital are, upon discharge, given 
an appointment to return to the follow-up divi- 
sion of the Vanderbilt Clinic, which is the out- 
patient department of the hospital Here, they 
aie interviewed and examined with three main 
objectives m mind' anatomical result, sympto- 
matic result, and economic result Accordingly 
the findings of each of the three points are given 
a score ranging from r to 4, a 444 result being the 
highest possible The patients in this series were 
m most instances examined by the surgeons who 
performed the operation This, however, was not 
always possible, consequently many of the pa- 
tients were checked by more than one surgeon 
With the exception of instances in which it is im- 
portant to include those who failed to keep their 
appointments in the follow-up clinic, only the 
patients so followed are included in the analysis 
of the figures For convenience and to avoid con- 
fusion, all hernias, irrespective of complications 
which would give them a lower score, will be 
designated as a 444 result in the tables and else- 
where, unless there is recurrence, in which case 
it will be scored as either “recurred” or “rec” 
instead of the usual 044 

This series includes 752 patients operated on 
for hernia during the 6 year period between 
January i, 1930, and December 31, 1935 These 
patients are all adults as those under 1 2 years of 
age are operated on in the Babies Hospital A 
total of 925 hernias were repaired, all but 88 of 
which returned for follow-up examinations 827 
were seen at least once, 589, or 72 3 per cent, re- 
turned over a period of 12 months, and 338, or 
41 5 per cent were followed at least 24 months 
Sixty-six, or 8 2 per cent, of the hernias have a 
follow-up period of 5 years or longer In this 
senes the postoperative interval between repair 
and the time of recurrence is somewhat longer 
than those given m other reports Judd found 
that 70 per cent of his recurrences were noted m 
the first 6 months and 90 per cent in the first 12 
months Erdman, in 1923, reports that 73 9 per 
cent of his recurrences took place in the first 12 
months and 98 6 per cent in the first 24 months 
In our cases 72 per cent of the recurrences were 
noted at the end of 12 months and 87 2 per cent 
of the recurrences within the first 24 months 
The surgical procedures in these cases were 
performed by 60 different surgeons, 38 of them 
being the senior house officers serving their last 


4 months as interne, the 22 remaining operators 
being members of the attending staff The senior 
house officer is assisted by a member of the attend- 
ing surgical staff in every operation In comparing 
the two groups of operators it was found that the 
cases operated on by the attending surgeons had 
a 6 3 per cent recurrence as against a 6 8 per cent 
recurrence in those repaired by the members of 
the house staff 

The difference in the percentage of recurrence 
as related to the tj^pe of anesthesia used in the 
operation is very small . general anesthesia, 7 per 
cent, spinal anesthesia, 7 5 per cent, local an- 
esthesia, 8 per cent In 9 cases the anesthesia 
record was not on the chart. It is interesting to 
note 2 recurrences in this group In his report, 
Taylor found the incidence of recurrence higher 
in those cases repaired with local anesthesia, add- 
ing that a local anesthetic does not interfere with 
or delay wound healing Davis reports the low 
figure of 2 3 per cent recurrence m hernias re- 
paired with local infiltration or nerve block 
anesthesia 

That the operation for hernia carries a minimal 
risk of fatality is probably very true Taylor, m 
1920, reports 2,486 cases of inguinal hernia with 
19 deaths, or o 76 per cent Davis reports 8 
deaths in a series of 1,756 for a o 44 per cent mor- 
tality, while Erdman reports a low mortality of 
o 32 per cent In this series there were 10 deaths 
m 752 patients which gives a 1.3 per cent mortal- 
ity In the simple or not strangulated group 
there were only 5 deaths, or o 69 per cent, as 
against 178 per cent m the strangulated gioup 
Eight of the 10 deaths occurred in patients over 
50 years of age, the 2 others being m patients of 
35 and 38 years of age Eight of the patients died 
after the tenth day, 2 on the twenty-third day, 
both of which had been transferred to the medical 
wards, one m cardiac decompensation, the other 
following repeated coronary attacks There are 
4 cases of acute hernia which had been strangu- 
lated 24 hours or longer, 3 of which had to have 
intestinal resections Some of the complications 
noted as contributory factors interfering with 
recovery are cardiorespiratory failure, i, coro- 
nary occlusion, I , cardiac insufficiency, r , ileus, i , 
pancreatitis, i , gastro-mtestinal hemorrhage, i , 
peritoneal abscess, i , and pneumonia, 2 
_ In spite of repeated statements that the opera- 
tive cure of hernia is nearly an ideal surgical 
procedure, in that the results are good and the 
mortality so low as to be negligible, the mortality 
statistics in this senes are sufficiently high to 
warrant serious consideration of all factors per- 
taining to the general condition of the patient and 
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TABLE A —RESPIRATORY COilPtlCATIONS 
Rtspiralory 

Upper respiratory infection lo 

Cough 13 

Pneumonia 2j 

Atelectasis 17 

rieunsy 3 

Infarct, pulmonary » 

Massive collapse a 

CronchiUs 3 

Trachfctjs > 

Pneumothorax t 


a careful tteigliingof the benefits to be dented »n 
the case jn hand before suggesting an operalite 
repair It serves to re emphasue the fact that 
even the simplest surgical procedures carr> a suf 
ficicnt risk so that thej should be advis^ onl) 
after considering all the facts concerned 

It has already been mentioned that the patients 
in this senes fall into the so called adult group It 
has long been knov,n that patients of indirect 
inguinal bemm appear for operation at a )Ounger 
age than do patients nilh other tjpes of inguinal 
or femoral hernia In the indirect group 65 pet 
cent of the patients v,ere under 35 0‘ ag« 

and only sG per cent v, ere over 45 on«Ix*’ 
cent of the patients utth direct inguinal hernias 
were under 35 jears while 46 per cent were over 
35 The other croups of inguinal hernias, namely 
sliding and indirect direct, fall into an intetme 
diate age group 

The scrologj was determined in 667 patients 
to, or 4 49 per cent had a 4 plus Wassetmann 
reaction, a of which had a recunence of their 
hernias There are 257 cases in which the Wasrer 
mann reaction w as either not reported or reported 
as equivocablc A truss was worn for 387 of the 
hernias, 26 of the hernias which recurred had at 
some lime or another been supported b> a truss. 
The percentage recurrence of those who had worn 
a truss was 9 3 which la «lightlj higher than that 
(or the entire group The w eakenmg and scarring 
of tissues which 15 associated with the ca«cs ot 
hernia which bad been supported b> a truss was 
also noted in these cases Two patienls gave a 
history of havung worn a truss from chiJdhowt lor 
a hernia which was present at that lime Iioin 
these patients were later admitted (or a fe|«irel 
a hernia on the side opposite to that for which 0 
truss had been worn and in 
hernia noted on the side which had been treated 

by the wearing of a iruw 

^Uound infection', were noted in 53 ca-^ w»t« 
follow ups on ail but 2 ^!ost of these 
were trivial or slitch abacesses the latter being 


Other Cem^ualifX! are— 

Pam la scar ii 

llifonibophlebitis 7 

Swelliag of testicle 6 

Atrophy «( testicle 4 

keb^ m scar t 

Scrotal swelling 5 

Ileo pecUoaej) bur itjs i 

kpidulynutis r 

Paudul teslis i 

Ilydrocete i 

so designated in 20 wounds Only 2 of the infec 
tions were listed as serious Twelve or i 55 per 
cent of the cases repaired with silk showed some 
infection while 37, or 15 04 per cent of the cases 
repaired with catgut were infected Hematoma 
was noted in 17, or 1 8 per cent of the wounds, all 
but 3 of which were followed and no recurrences 
noted Sdk was the suture used in ii of the cases 
with hematoma This gives a 2 3 per cent o( the 
total cases repaired with silk Five or 23 per 
cent repaired with chromic catgut developed a 
hematoma , , , , 

Detail anal) sis of the cases repaired under local 
anesthesia ^ows some interesting facts I'' 
cases local anesthesia was used either by itrelf or 
in combination with a general anesthesia Three 
deaths occurred in this group In 83 caves in 
which operation was done under local anesthesia 
the suture roaierial was either silk or catgut Ifi 
the 54 repaired with silk alone there were x in 
fection 4 hematomas and t recurrence while m 
the 59 cases repaired with catgut there were 0 
infections 4 recurrences and no hematomas 
The (rcquency of other postoperative c^plica 
tions and their relationship to the 
recurrence are given in Tables A and H me 
appendia was removed at the same time ami 
through the same wound in 6 cases of rigM m 
gumal hernia with i recurrence 16 bydroc^s 
were eeased the wall of the f 

with a needle m 2 instances the 
accidentally opened m 3 cases m 3 ca^s the vas 
was accidental?^ cut 4 cases had an 
and vasectomy and m 1 case the 
In addition there were 2 cases of undescendco 
reslicic and 8 with the varicocele 
OT'h.%.ster„». Tabl.I 
tneutnsl group with a follow up on 734 7 . 5 . . 

».l 86 ,n lemate tke ^ 

, ,0 1 In Iht teimic eroop Ihn hernia 
mtoBon. 7. ind.tecl 7 <l.ml Tki^'e 

I sliding and 5 m the recurrent group 
fclSa! harU a» b«. 5 ol «h.ch » 
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TABLE I —ANALYSIS OF CASES 



Male 

1 

Female 

1 

, Totil 

Not followed ! 

1 

Recurred 

Died 

Not 

follou ed 
per cent 

Re^ 
curred 
per cent 

Died 
per cent 

Indirect 

1 463 

71 

I 1 

1 

60 ' 

36 

1 

ri 2 

5 6 

0 18 

Direct 

lU 

7 

1 

6 

8 

- 

4 9 

^ 9 

- 

Indirect and direct 

54 

3 

S6 

7 

5 i 

— 1 

12 s 

10 2 

— 

Sliding 

38 

I 

2Q 

2 

4 

I 

6 S i 

IS 3 

3 4 

Indirect recurrent j 

46 j 

a 

48 

7 

S 

r 

14 5 

! 12 2 j 

2 oS 

Direct recurrent ' 

as ' 

3 

aS 


3 

I 


1 10 7 i 

3 50 

Femoral 

It I 

S' 1 

62 j 

5 1 

3 

I 

S 0 

1 ' ' '' 

I 6 

Umbilical 

2 

7 J 

9 

— 

- 

- 

— 


— 

Epigastric 

7 


10 

— 

I 

— 

— 

~ 

— 

Inguinal strangulated 

13 

5 

rS 

X 

1 

3 

1 5 5 

5 8 

j 16 6 

Femoral strangulated 

3 

7 1 

JO j 

- 

I 

4 

— 

10 0 

20 0 

Totals 

766 

i5g 

025 

1 ss 

57 1 

i 10 

9 6 

6 8 

I oS 


the dime for examination, making a total of 57 
followed cases In the umbilical and epigastric 
group there are 19 cases, 9 male and 10 female 
There are 28 strangulated hernias, 18 of the in- 
guinal type and 10 m the femoral group, the male 
to female ratio remaining about the same as in 
the other groups 

The 816 inguinal hermas are divided into the 6 
following groups the indirect group of 534 her- 
nias, with 473 followed cases, 121 direct inguinal 
hernias with 114 followed cases, 56 indirect-direct 
inguinal hernias with 49 followed cases, 29 sliding 
hernias with 26 followed cases, 76 combined 
hernias with 67 followed cases The incarcerated 
hernias are included with the reducible hernias of 
their respective types However, the acute or 
strangulated hernias are listed separately and 
will be discussed later Recurrences are found in 
26 or 5 6 per cent of the indirect inguinal hernias, 


8 or 6 9 per cent of the direct inguinal hermas, 
5 or lo 2 per cent of the indirect-direct inguinal 
hernias, 4 or 15 3 per cent of the sliding hernias, 
8 or II 9 per cent of the recurrent hernias 
Bilateral and double hernias occurred in 152 or 
20 7 per cent of the patients In this paper the 
term double hernia is hmited to designate those 
cases of bilateral herma in which the hernias were 
different one from the other on either side There 
are loi patients with bilateral hernia and 37 with 
double hernia These figures do not give the cor- 
rect incidence of bilateral or double hernia, for m 
addition there are 67 patients who had a hernia 
on the side opposite to that which was repaired 
in this senes There are also an additional 12 
cases of double hernia m which one or both sides 
belonged in the recurrent group, 2 cases ih which 
a double hernia was found on the same side 
These last 2 cases were both direct inguinal her- 


TABLE n —SUTURE MATERIAL 




Total 

Chromic catgut 

Silk 

444 


Rcc 

per cent 

444 

Rcc 

Rcc 

per cent 

1 

444 

1 

Rtc 

j Rec 

1 per cent 

Ind rect 

i 447 

26 

5 5 

; 156 

0 

9 s 

272 ! 

6 ! 


Direct 

107 

8 

! ^ 

w 


13 6 

S5 

4 

1 

Indirect and direct 

4) 

5 

1 10 2 

12 

3 

20 0 

32 


5 S 

Sliding 

22 

" 1 

t '4 

9 1 

3 1 

25 0 { 

14 

. t i 

1 6 6 

Indirect recurrtnt 

3S 

S 

1 5 

rx 

3 ' 

44 4 

24 


7 6 

Direct recurrent 

24 

3 

II 1 

6 ' 

], “j 

4, 0 i 

15 

i I i 


Femoral 

53 

3 


26 

2 ' 

7 I ] 

1 JS 1 I i 


Umbilical 

Epig-istric 

9 

( 

i 10 

I 

1 - 

1 0 Q 

5 

! - 

X i 

i 3> 3 ' 

4 1 - 1 A 

1 S j _ ' _ 
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TABLE HI —BILATERAL HERNIAS 



mas BTth associated femoral hemut Table III 
Gives the number and Irequenc) of recurrence as 
tousd m this enes of biUteral h>>rnm Bilateral 
hernia occu red 70 times in the indirect in^mal 
group and 34 times in the direct inguinal hernia 
group There are no cases in which a sliding 
hernia bilateral, but u did appear m 7 o{ (he 
double hernias Table IV separates and gii es the 
relative frequency of double hernia and also 
indicates the most freqyentls found combinations 
of double hernia 

The analysis of the ca«es of bilateral and dou 
bJe hernia la divided into three groups as ifJus 
irated m fable HI Recurrent hernia's are not 
included in this table In th« first column the 
patients who had boih ‘•idea repaired at one op 
eration are listed while the middle column gives 
those repaired at separate operations on the same 
hospital admis'.ion, and column three listing Uiose 
who had either side repaired on separate admts 
sions In the first of these groups 9 or 5 3 pet 
cent of the hernias recurred in the second group 
2 or I 8 pet cent and in the fast group 4 or u 7 
per cent, recurred fhis senes is too small for 
detinue conclususns but seems to indicate that 
those which were repaired at separate operations 
bad a belter prognosis 

Transverse and Judd ina»iona were used in 16 
cases recurrcncesbeingfoundin 3 of them There 
were 6 wound infections in the cases of b lateral 
hernia which were repaired at one operation and 


TABLE I\ — DOUBLE HEUMA 



S infectiom of tho e which were repaired at sepa 
rate Operations Three ol these infections were 
m cases which had recurrences of the hernia and 
these belong to the group in which the operations 
were performed on different occasions As there 
are so few cases in this -cries of bilateral hernia 
iav attempt to correlate, with the incidence of 
infection, would only be miileading whether or 
not both hernias were repaired at the same opera 
bon or at separate operations 
Suture matenal m hernia repair has been much 
di cussed m the literature The points whh.h 
have been emphasized the necessity of having 
a materul of sufficient strength and durabditv to 
bold the wound together over a long enoazh 
period of lime to allow it to heal sobdl) The 
separation of the line of repair has been given as 
one of the most frequent causes of recurrences 
Halsted v aned hi» choice of auture matenal, bow 
ever most of his hernias were repaired mth stH 
lie reported one “encs in which he used si'vt wire 
etUusively Table 11 gives the number of hernias 
repair^ with either chromic catgut or silV. with 
tbe jnadence of recurrences of each This tabl 
does not include hernia which were repaired with 
chromic catgut and silk combined, Imtn or Imeti 
and chromic combined Siher wire was used on 
an* occasion Irrespective of the type of hernia a 
marked and impresvivc lower incidence of recur 
rcRce 15 found m the cases repaired wiih silk a 
coinparedwith those repiirodwiih chromic catgut 
In our series silk was used in 496 hernias, d 4 
Cent ol which recurred chromic catgut was used 
in s,Q with 13 5 per cent recurrent In the direct 
mgauiai group ^ of the hermas were repaired 
with sill and 23 with chromic with 4 49 and 13 * 
pet cent recurrences re pccuvely There were ,5 
indirect inguinal hernias repaired with silk and 
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TABLE V —MISCELLANEOUS FACTS 



Wassermann 

Transversalis fascia j 

Fascia stnps 

Truss 


Not 

Recorded 

Repair 

Suture 

to 

1 Poupart 

Plicate 

1 

External 
obbque ! 

Lata 

1 

Rectus 


Total 

% 

iTotal 

% 

iTotal 

% 

Total 

% 

Total 

% 

Total 

1 

% ' 

1 

Total 

% 

Total 

% 

Total 

% 

Indirect^ — ^444 

19 

56! 

144 

1 29 7 

S 4 

zi 2 

1 S 3 

3 * 8 

83 

17 2 

1 33 

7 6 , 

IS 

3 2 

7 ; 

I 4 

I 2 I 

25 I 

Indirect- — Rec 

I 

[45 

ir 

1 36 6 

4 

6 g 

9 

55 

S 

87 

3 

8 I ^ 

S 

IS 0 

2 

22 2 

IS ; 

II 0 

Birect— 444 

3 

3 0 

31 

24 3 

13 

10 I 

22 

7 I 

49 

382 

1 "'i 

186 

21 

16 3 

2 

I 5 

70 ! 

S 4 6 

Direct — Rec ! 

I 

II 0 ■ 

4 

303 1 

t 

7 I 

5 

18 4 

I 

2 0 

I 

40 

3 

12 6 

- 

- 

3 1 

4 I 

Indirect and direct — ^444 

- ^ 

- 

11 

250 ' 

12 

273 

II 

25 0 

7 

15 9 

1 9 

20 4 

2 

4 S 


4 S 

20 i 

45 6 

Indirect and direct — Rec 

_ 1 

- 

i 

20 0 

— 

- 

I 

83 

3 

33 3 

— 

- 

- 

~ 

— 

— 

I { 

4 7 

Sliding — ^444 

- 

- 

*3 

59 0 

3 , 

*3 6 

8 

363 

3 

136 

2 

153 

4 

30 6 

2 

15 3 

1 

45 4 

Sliding — Rec 

- 

- 

- 

- 

i 

— 

- 

- 

— 

— 

1 

33 3 ' 

— 

— 

— 

— 

X ! 

9 9 

Total — ^444 

22 

3 4 

rgg 

3^9 

82 

12 1 

194 

30 2 

142 ■ 

20 I 

6 q I 

10 2 

42 1 

62 1 

13 I 

I 9 

221 ! 

33 7 

Total — Rec 

2 

Si 

16 

7 4 

S 

S 7 

IS 

7 t 

12 

78 

S 

6 7 

s 

16 0 ■ 

2 

13 3 

20 

83 


153 repaired with chromic, the incidence of recur- 
rences being a 2 16 and 9 8 per cent, respectively 
The greatest difierence is noted m the sliding 
hernias 35 of which were repaired with silk and 
12 with chromic, 6 6 per cent of the silk repairs 
recurrmg and 25 per cent of the chromic recurnng 
The recurrences m the recurrent hernias are com- 
parable but slightly higher than those of the 
simple hernias. Glenn and McBride reported a 
series of 500 hernias repaired with silk with the 
following percentage of recurrences 23m the 
indirect inguinal group, 6 21 in the direct inguinal 
group In 1919 Masson reported 7,016 cases of 
inguinal hernia repaired with 20 day chromic cat- 
gut with a less than i per cent recurrence in the 
cases ivith cord transplantation and slightly more 
than r per cent in the cases m which the cord was 
not transplanted He does not give follow-up 
statistics, consequently, it is impossible to de- 
termine how many of his patients were examined 
at the Mayo Clinic His figure would be more 
impressive if he had found this low recurrence in 
his followed cases 

Silk as a suture material is being more fre- 
quently used m clean surgical cases In this series 
twisted A or C silk or finely woven Deknatel silk 
was used throughout That catgut vanes in its 
durability and lasting qualities has been very 
clearly shown by Kraissl in a report on the ab- 
sorption rate of catgut. In this article he also 
shows that there are individuals, appearing more 
frequently than one would expect, who are sen- 
sitive to catgut In these cases there is a definite 
reaction about the sutures and m all cases of 
wound disruption m allergic patients m which 


catgut was used and the skin test for sensitivity 
made, the patients gave a positive reaction He 
advocated the use of the skin test of all patients 
for sensitivity to catgut before using it If this 
IS done in cases of hernia repaired with catgut the 
difiference in the incidence of recurrences as com- 
pared to the incidence of recurrence in those re- 
paired with silk might be much less 
The hernias comprising the group repaired with 
suture materials other than those described are 
too few in number to warrant further discussion 
There are three recurrences in the cases in which 
the choice of suture was not mentioned and two 
recurrences in the strangulated hernias 
The operations in this series can not be classi- 
fied in the usual manner Each operative note 
describes the repair specific to that case It is, 
therefore, impossible to hst the repair as a typical 
Bassmi, Halsted, Ferguson, Wyllys Andrews or 
any other type The remainder of the discussion 
of the inguinal hernias will be limited to the main 
points described in the operation notes 
The treatment of the hernial sac consisted of 
freeing it from the surrounding tissue If adhe- 
sions w'ere encountered these were severed by 
either blunt or sharp dissection which was carried 
as far as the internal ring The sac was then 
excised and ligated and in many instances the 
stump of the sac was transfixed under the internal 
oblique muscle There are no cases in which 
the sac was used as a tampon as advocated by 
Macewen and Ferguson 

f transversalis fascia has been considered one 
01 the first lines of defense in the repair of hernia 
since the days of Halsted and Ferguson The 
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r^CLC VI— TRANSPLAVTATION O} cord 



usefufness of thia layer varies greii)> wjib jn 
dividuals It « frequently so ihm that ii js of 
little value while in other cases it v> dif&cult to 
detme it as a separate liver Anatomicallv »t is 
easy to understand the unporlance in the treat 
ment of this lajer of tissue as it forms the first 
and probably the most important Imc of defense 
against recurrence However stress should be 
] iid on the repair of this fascia in the ref ion of the 
internal ring for it is m this region that ihj«. faicia 
IS the weakest and consequent!) the sue of most 
recurmnees The triangle formed where thi</a aa 
allows the cord and us structures to emerge from 
the abdominal cavnt) should be very carefully 
repaired Elsewhere one of the fonowtng three 
mrlbods which will be mentioned can be u^ to 
strengthen this lat er of fascia deep to the cord 
Thiv fa«ia was used in 430 hernias with or 
7 I per cent recurrences It was used m one of 
!ht foliowinP methods suture of the fa^oa to 
Poupart s ligami ni and plication The effective 
ne"* of the use of the ta'i.ia is tabulated in Table 
V Trom this it can be '•e'*ji that it did not ma 
ten ill> lower th^ incidence of rev urrcnces m those 
cases m which attention was paid to the tiuns 
versabs fa«cia In the indirect inguinof group 
suturing of the traiisver alis fa cia to Poupart s 
ligament seemed to be most effective with only 
g or s s retorrence «iu?e in Ihe direct 

group of hernias those in which the fascia was 
plicated there was onU i or j per cent recurrence 
It is Ncrv difficult from this senes to come ta any 
cf nclusion as to the value of the use of the tears 
versahs fascia in preventing recuTrences in in 
gumal hemivs If the operative notes had de 
scribed in detail the treatment of this Uyer of 
tissue at the mtemai ring a more detatira and 
cnlital amlvsis could have been made Jn this 
connection it i> mtcresiirg to note that m the 
cases m which the treatment of the Iransversaljs 
fascia was not men'ioned there were onlv 19 or 


6 9per cent, recurrence , a Dgute which ts slightly 
lower than that m which the fascia repair was 
used 

In practically every instance the tonjotned ten 
don and the lower border of the mtcmal oblique 
musijt was sutured to the shelving margin of 
Poupati s bgament Those cases m which the 
conjoined tendon was either obliterated or too 
nnrrow to jfs t.<e effective niff be rfKUSwd 
under the living faxia sutures 

Hal'ted and Bassuii simultaneously de«criW 
transplantation of the cord as an imjwTisnt step 
m hernia repair In Basvini s operation this was 
transpUntea 10 he immediately beneath the 
aponeurosis of the external oblique muscle Haf 
Sled transplanted the cord subcutaneously in his 
earlv cases later modifying the position accord ng 
as he found the patholo^ Tab’e VI gives the 
frequenev of cord iransjffantation with the inci 
dence of recurrence In 39J hernias ii was !eit 
under the extern tl oblique and in tat hernias it 
was placed superficial to this structure Included 
in (he instances yj wh ch it vas left suheutane 
ou Iv are a few cases in which it was left between 
the leaves of the imbricated margins ol the apo- 
neurosis as described b> UvWvsAndcns Traijs- 
pfantirg it under the external oblique was nust 
effective in the ca'es of direct ingumtl hernias 
with the recurrence of r 7 per cent The group of 
hernias m which the cord was placed to I e sub- 
culareouxlv had in all but one group a h'cher 
incftfence of reci-rrenci than in iho e case* whei 
it was left under the external oblique There a« 
oitfj 40 cavs in nhicb ii was clcfmitelv stated 
that the cord was not tranvpJaited 35 of vihich 
were indirect inguinal hemias r of which re 
ciirred Jn 8j ciscs the treiltwnt of the cord was 
not mentioned In 3 caves the cord was treafed 
much af*er the manner described bv Torek (171 
with separation of the vas from the vrms of the 
cord in neither was (here recurrence HW! 
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good’s procedure of excising the veins was per- 
formed m a few cases This was limited to the 
cases in which the spermatic cord was unusually 
large The treatment of the cord was not stated 
in most of the operative notes of the recurrent 
hernias The cases in which the cord was excised 
with orchidectomy are listed elsewhere. 

Living fascial sutures were used in 139 hernias. 
In 74 cases the suture was taken from the lower 
margin of the aponeurosis and in 50 a strip of the 
tensor fascia femoris was used. In 15 cases a strip 
of either the rectus muscle or fascia was used to 
strengthen the medial angle of the repair The 
use of the rectus fascia was limited to those cases 
in which the conjoined tendon was either ob- 
literated, narrow, or so frayed that it was of little 
value. Recurrences were noted in 5, or 6 7 per 
cent of the cases repaired with a strip of the 
external oblique aponeurosis, in 8, or 16 per cent 
of the cases repaired with fascia lata, and in 2, or 
13 3 per cent of those in which the rectus muscle 
or fascia was used Fascia lata was used more 
frequently in the cases of recurrent hernia, this 
may possibly explam the higher incidence of re- 
currence in this group In many of the cases m 
which repair was done with fascial sutures and 
there was recurrence the operative note describes 
the previous fascial repair as being satisfactory 
Sliding hernia were found in 3 i per cent of the 
senes This is a somewhat lower incidence than 
noted in other papers The viscera found in these 
hernias are. cecum, 5 times, bladder, 4, and sig- 
moid, 9 In 2 of the cases the bladder was acci- 
dentally opened. There were 76 recurrent hernias 
with II 9 per cent recurring This figure is lower 
than reported in other papers 

In the group of 72 femoral hernias, 10 were 
strangulated, 4 recurred, and 3 patients died, 5 
patients failed to return to the follow-up clinic 
and are omitted from this discussion Thirty-six 
of the hernias were repaired through incisions 
made below Poupart’s ligament, 18 from incisions 
above and paralleling the ligament, 4 so called 
vertical incisions, all of which probably belong 
to the first group, 5 combined incisions which ran 
from below up and lateral across the ligament, 
3 rectus incisions, and m 6 cases the position of 
approach was not clear Bassmi’s technique of 
suturing the pectineal fascia to Poupart’s liga- 
ment was done in 37 cases The other repairs 
were done as follows- m 2 cases Poupart’s and 
Cooper's ligaments vere brought together, 3 
cases in which the defect was closed with a purse- 
string suture, 3 m which the defect was closed 
from within the abdomen and in 12 the method 
of repair was not staled in detail Recurrence was 


noted in i case in which repair was done by sutur- 
ing Poupart’s ligament and the pectineal fascia 
together; the 2 other recurrences in the group were 
in the cases in which repair was not clear. There 
were 10 strangulated and 30 irreducible hernias in 
this group, 2 of the strangulated hernias were of 
the Richter type 

The mortality analysis of the strangulated her- 
nias has previously been discussed That femoral 
hernias strangulate more frequently than inguinal 
hernias is a well known fact This was also noted 
m this series, there being 10 strangulated femoral 
hernias in 72 cases as compared to 18 strangulated 
hernias in the larger inguinal group In 5 of the 
28 cases the intestine had been compromised to 
such an extent that resection was imperative In 
each case it was the small intestine w'hich w'as 
resected Duration of acute symptoms preceding 
operation varies from 3 hours to 5 days, the great- 
est number presenting themselves within 20 hours 
of onset In those patients w'ho died the hernia 
had been strangulated 24 hours or longer The 3 
patients requiring resection died, all 3 had had 
symptoms longer than 48 hours 
As there are only 9 cases of umbilical hernia and 
10 cases of epigastric hernia only a little valuable 
information can be gained from their analysis and 
consequently they will be discussed together 
There were 2 cases of umbilical hernia in the male 
and seven in the female, w-hile in the epigastric 
group 7 were in males and 3 w'ere in females Only 
2 of the umbilical hernias were in patients under 
35 years, 4 patients were between 36 and 45 years 
w'ith I occurring after the 45th year The age in- 
cidence in the epigastric group is almost identical 
and will not be repeated The technique of hori- 
zontal overlap as described by Mayo was used in 
6 cases of umbilical hernia, the 3 others being 
repaired by simple approximation of the edges of 
the defect Six of the epigastric hernias were also 
repaired by approximating the edges of the defect 
without an attempt at either a vertical or a hori- 
zontal overlap. Silk was used m 8 cases of epigas- 
tric hernia and only once in umbilical hernia 
Chrornic catgut sutures were used in 7 cases of 
umbilical hernia and m only one of the epigastric 
hernias Kangaroo tendon was used once as w-ell 
as chromic and silk There was one infection in 
the umbilical group, and three of these patients 
were drained All of the wounds in the epigastric 
hernias healed per primam One of the epigastric 
hernias recurred. 

SU.UWAEY AND CONCLUSIONS 

In concluding it might be staled that the pur- 
pose of Uiis review is to summarize our cases of 
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hfrnia and to present the incidence of recwTreDce 
and of certain factors as thej were found in tie 
cases which did not recur as well as in those which 
did recur A complete metamorphosis m henna 
repair took place following Bassitns and Hal 
sted s papers de cnbitig their techmque-j wludi 
toda> are still the roost satisfactory and have 
been ch tngrd but little since the publication of 
their articles 

The difference in the incidence of jecunence in 
all tjpes ol hernias repaired with silk as com 
pared to those in which chromic catgut was used 
is \erv striking Studip, which arc now bemg 
made, indieate that Uie failure in those eases in 
which repair wa^ accompfished with chromic cal 
^ul can partly be explained as being due first to 
a defect in the suture material, second, variabiiity 
of the absorption rate, and third patient's sen 
sitmt) to catwt 

Better results were obtained m ibose ca es in 
which the cord was left under the erternal oWique 
aponeurosis 

This series of ca<es re emphasizes the fact that 
if a (echoiquc can be so elastic as to meet the 
vanaticms anatomical ard pathological, found m 
hernias the perfect herma repair is tel to be 
described 

BIBLlOGR-tnU 


I asoREWS EowARoMyits A pUWK. operation for 
h'cnia umbncalion or Up j>nnt methM Ch eago 
vted Rec 1845 « tj 

a rnvARDO Novo metodo per U cun ndKaU 

tleJlemw InjuinaJe atti d Cwia d Asa med 
Its) jSS? AiiJavu i 81 <J n J 7 P 18?) t*at«a 
; Idem Ueber di» Bebandl'ifig <les Letitenbroche 
Srch { (Jm Chir iSpo 4a 4*3 
4 EtoooGoOD Joseph k The transplanutioo of the 
rertoa muscie in teitam cates ol insuwsl henna in 
wbicb the coowwect tendon is obliterated Johns 
llopkm»U<!sp But! i8<j8 q 96 
s BiiE WiuitV T and Cot s UfU/Ajt 8 Ob 
setvalont upon tb» opetaivte treatment of henii® 
dC the llo^pitil for the Ruptured and Crippied 
Surg i8<j8 aS >7, 

6 fdeiH Report cf 30Ct> opiralions for the ladicaf cure 
of hcrriia performed at the Hotpildl for the Pup 


tured and Cnppled from rSijo to tqof ] Am it 
Ksi tqoj 45 1017 

J Davts Ltscoin CompliciUona and sequel* of the 
operatwa for ingianal term* J Am M ks 
Iptd 6 t 4S0-48J 

8 Fm>vam kEWARO fngumaffimiamthemileuidi 

regard to the fate operative sequels Ann Surg 
ipj; 66 toi 

9 Idem Ingmnal hernia IB the male (lafetesnUsin 978 

traced cases) Ann Sutg 1913 33 131 
xo FERcps/n, hiEXA>mEa Hven Ontheiadicalwreof 
inguinal and femoral herma by operation ^ 
J Sure iSq, it 547 

ll Idem Oblique inguinal hernia typic operation for 
Its radical Cure J Am M Ass 1809 33 6 
t* Idem The technique of modern operations foiherau 
Chicago tqo| 

FosTCJi GeORce V The u«e of fascia lata us the tt 
pairof hernia Aurg Gvnec L Obst 1936 63 631 
t4 GL£r\ FsiWr and McBsm? Anurew Surgical 
treatment of 500 berms Ann Surg 1936 104 


’ Idem ThAritdicalcureofinguiaaf&emaiit^ejnafe 
Am ! Suig 1895 *I $M 
Idem The Operative treatment of hernia Vm J >I 
Sc 180s new tenes C* 13 
Idem The cure of the more diiflcuh a» nelf ae the 
tunpleri&gumalhernia JohnyffopVinallovp BuU 
1903 14 oS 

I JiOD fjiWAiiD S lofuifial httnui- type of opera 
lion— end reiuU in 1634 caMi J ^fmti M Am & 
Nonhviest Lancet »S 0 $ 

■ kRA<s$i C J Ininoiir factors altenng the af>»^ 
lonofcalgui Surg Gynec LOb«t into 63 561 
Ltsa Wjiuoi Rectua itanephnwlion bv upecui 
technique Ann iurg tqtg £5 67s 
Massos lAsrts C Retuiting inguinal beroia 'un 
neeota Med 1919 t‘ 37 i 
Ma\o ttiiuvu J UmbiiKal betoia Ann Suig 
loot , , 

Who FuriViet eicpenence with the veiUcal overUp- 

puig for the radical cure of umbilical hewua J Am- 

\l Ass 1905 «' I , , 

T*»toit Apwiv S The resu' s of operations lor in 
guisa) hernia Afcb Surg 19 01)81 
Tunaa Fsa\s Combined openiion (or the remrvii 
of the appendix and l)ie tute 1 f the tight inguinal 
hernia Am } Surg iw* ej 60s 
Idem A cowribuUon to the study and surgicil treat 
(oertt obiique iflpaina) hernia 'led Kec ivix 



EDITORIALS 


SURGERY 

Gynecology and Obstetrics 

Franklin H Martin 
Founder and Managing Editor 
1905-1935 


Loyal Davis, Editor 

Associates 

Sumner L Koch Michael L Mason 


Donald C Baleour, Associate, Editorial Staff 


FEBRUARY, 1939 


CONTROLLING OPERATING 
ROOM STERILIZERS 

I T will probably come as a surprise to some, 
if not to many, surgeons that today, 
nearly a half century since the advent of 
aseptic surgery, materials frequently are de- 
livered to the operating room which, from the 
nature of the procedure of sterilization, could 
not properly be considered sterile 
A number of items enter into the reasons for 
this unfortunate and even dangerous situa- 
tion In the first place, there is no clearly 
established rule for deciding what personnel 
should do the sterilizing and one sees this 
important process carried out by persons rang- 
ing from janitors and busboys, through a 
changing personnel of student nurses, to ex- 
perts employed to do nothing but sterilize hos- 
pital goods Many persons who sterilize these 
supplies have not the slightest notion of the 
fundamental principles involved nor even rudi- 
mentary knowledge of the mechanical equip- 
ment used A second reason is to be found in 
the equipment, not necessarily the apparatus 


itself but its state of repair. One extreme case 
recently was noted wherein for days no steam 
had entered the sterilizer because of a plugging 
of the steam valve, the nurse not having noted 
the failure of the gauge to register. A third 
factor, and probably the most important from 
the practical standpoint, is failure to appre- 
ciate the obvious fact that the pressure gauge 
is a safety device to help prevent explosion and 
that the important factor so far as sterilization 
is concerned is temperature. In this connec- 
tion few seem to know that a mixture of steam 
and air reduces the temperature without affect- 
ing the pressure and that only in the presence 
of pure steam is the proper pressure-tempera- 
ture ratio maintained To obtain an atmos- 
phere of pure steam requires thorough exhaus- 
tion of the chamber and this directs attention 
to a fourth reason for lack of sterilization; 
namely, that manufacturers frequently have 
not provided adequate means of exhausting 
the air and condensed steam from the inner 
chamber The by-passes are frequently small 
and easily plugged with debris or lime Far 
better is it to open the door and let the steam 
flow freely into the room at the beginning than 
to fail to.exhaust the chamber at the end. The 
use of a vacuum is begging trouble for this 
tends to suck in air through any small leak. 
It is far better to exhaust air by steam pres- 
sure than by air vacuum A fifth factor is 
found in the practice of overloading the steri- 
lizer with materials, especially in tightl}' 
packed packages This precludes the read}’’ 
access of steam to the materials and causes 
great variation in the time-temperature ratio 
in indiindual packages, making it necessary to 
exceed the required time for running the steri- 
lizer in order to assure sterilization It must 
247 
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be constantly remembered that the penetra- 
tion of steam into packaj,es \ane5 with the 
nature of the materul, their positions in the 
charubet, and the tipMness with which thev 
are pacled 

The important point is to be sure that each 
piece of material has been submitted to ade 
quate temperature for an adequate time Uti 
fortunatelj there is no uni\ ersal agreement on 
this znaffer Kon short a time may be can 
sidered acceptable to some maj be seen irom 
recent 'specifications submitted b> one bureau 
calling for devices which will indicate ‘*sten 
hzation" at 250 degrees F for not less than 5 
minutes and not more than 6 ‘m a light surgi 
cal pack ” WTiile it is questionable if this is 
enough time ev en for test tube cepenments, it 
cleafl> gives no margin of safet), which cer 
lainty should be at hast thrice the time re 
quired and some would advocate more While 
ihi* etact time temperature relationship may 
be considered of academic interest only, it is 
clear that wh itevcr it is one should know that 
materials have been submitted to a prede 
termined temperature for a predetermined 
time This cm be known only bj the use of 
some reliable indicator of which there are 
three tj-pes 

The first of these indicators is a recording 
temperature clock This is a positive device 
and the bulb of the thermometer should be 
placed m the erhaust steam bn< The instni 
mert is expensive and troublesome and docs 
not necessanb give the temperature of the 
inside of a ivT^^af pai^age Rchtivefy few 
sterilizers are equipped "itb the device or ate 
hkelv to be 

The second device is a glass lube in which a 
chetmcal of fixed melting point is sealed If 
these tubes are tested m an ml bath the 
chemical melts in a few «econds at asodegrees 
F or even at lower temperaturts It is as 
sumed b> some tluit when thc-^c tubes are 


placed m gauze packages thev act as lag iher 
mometers The tune of lag la certamb variab’e 
and under no circumstances does the chemical 
take longer than a few minutes to melt If 
there is any margin of safety at ah it is slight 
and, under many conditions, the chemical 
melts before the minimal time and tempera 
tore ha\ e been maintained If these tubes are 
used, several should be emplojed in each load 
and they should be employed with fuffknonf 
edge of their obvious limitations and of the 
expense involv ed 

hinally there are the ink indicators, which 
are fixed as to the relation of time and tern 
peraiure and must be submitted to moist heat 
for a given time at a given temperature before 
a change of color occurs One such indicator 
has several inks on it, wbich turn at live 
minute* twelve and a half minutes, twenty 
minutes, and more than twenty five minutes, 
re*pccti\ ei> 1 hese arc reliabli , sharp at end 
point, and p^rirul one to know the exact con 
dition under which the sterilization ftas been 
accomplished If one of these devices is in 
serted in a pack which is then placed at the 
‘coldest place in the stenhzcr, om. may be 
assured of adequate sterilization if the ink has 
turned The margin of safety desired can be 
teadilv controlled Certainly if the twenty 
minute ink has turned, the rrargin is fully 
adequate and the few extra minutes will not 
cau-^ any gffat inconvenience For rubber 
gloves, which have first been adequately pte 
pared bifore autoclaving twelve and a half 
mmufes r suffiaenf 2h€ fata) }e}ig}hoS Urns 
the sterilizer will neea to be steamed V '■ 
with the particular conditions attending the 
procedure 

Mote recently an entirely new device has 
been invented and ustd TIus consists 0/ a 
time clock which will not permit the door of 
the stvnhzer to be unlocked until a certain 
tempt-r-iturc ha" been maintained for a ccf 
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tain length of time The expense and intricacy 
of the device, the fact that it is marketed at 
present by only one firm, and will not rout- 
inely test the condition of individual packs, 
will naturally limit its use. 

What is urgently needed is for some respon- 
sible body to set up standards for these steri- 
lizer controls, for there is much difference of 
opinion now as to the necessary time-tem- 
perature ratio Whatever ratio is agreed on it 
should carry with it a margin of safety ade- 
quate to cover all the usual slips in technique. 
The indicator should be required to have a 
controllable lag time, a sharp end point, and 
to be stable, easily used, and cheap It will be 
desirable to have to use only one indicator to 
the load. No better standardizing body could 
be suggested than the American College of 
Surgeons and the importance of the matter 
would justify its attention to this problem 

T B Magath 

THE ENDOMETRIAL BIOPSY 

I T is interesting that the term “biopsy” 
has come to mean to some a method of 
obtaining tissue for examination. It is 
essential that the term be understood to refer 
to the diagnostic (usually microscopic) exam- 
ination of a piece of tissue removed from a 
living subject Examination of the tissue and 
the information thus gained are, of course, the 
significant features. The term has nothing to 
do with the method employed to obtain tissue 
nor mth the tjpe of instrument used When 
the term “endometrial biopsy” is used herein, 
therefore, it implies that the tissue may be 
obtained either by diagnostic dilatation and 
curettage or by means of any instrument with 
wliich satisfactory endometrial specimens can 
be obtained Since the information gained by 
the proper examination and interpretation of 
endometrial findings is one of the features 


requisite for the intelligent management of 
menstrual dysfunctions, it seems justifiable to 
restate briefly some of the helpful steps in this 
procedure 

It becomes increasingly evident that far 
more information can be obtained from such a 
diagnostic procedure than mere exclusion of a 
malignant process which in itself is, of course, 
important Until the last few years, however, 
in that large group of cases in which no malig- 
nant change was encountered, the tendency 
was prevalent to label all of these non-malig- 
nant tissues as hypertrophied or hyperplastic 
endometrium. It is known now, however, that 
the microscopic appearance of the endome- 
trium holds the information so essential to the 
proper interpretation of ovarian function re- 
gardless of whether the function is normal or 
abnormal. Endometrial biopsy has limita- 
tions, however, in that it fails to give the in- 
formation necessary to allow the dysfunctions 
to be classified on a basis of etiology This 
merely means that the reflection of the ovarian 
disturbance in the endometrium is the same, 
regardless of whether the cause of the ovarian 
disturbance comes from within the ovaiy (pri- 
mary ovarian deficiency) or whether the cause 
of the disturbance in the ovary is secondary to 
disturbed physiologic function of the pituitary 
or thyroid glands which so definitely control 
ovarian activity (secondary ovarian defi- 
ciency) Endometrial biopsy, however, has 
proved to be the greatest single aid in deter- 
mining whether the ovarian deficiency is par- 
tial or complete. 

It is known, not only from clinical observa- 
tion but also from the brilliant experimental 
studies of those concerned with these prob- 
lems, that the regenerative phenomena which 
occur monthly in the endometrium are con- 
trolled by the action of the normal output of 
the estrogenic principle, a product of the 
follicle, and that the differentiation of this 
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tissue mto a functioning unit is directlj de 
pendc-nC on the action of the product of the 
corpus luteum, pTOgesierorve Therecoscrj of 
progesteronefrom ucin< of women wasdrfayed 
for a considerable period The e-cplanation of 
this lies )n the fact that the prodoct of the 
corpus luteuro, unlike the product of the folh 
cle (estrogen), is excreted as a changed com 
pound to which has b»“en given the name 
pregnandiol To Venning and her associates 
IS credited this excellent observation which 
has recently been confirmed b\ Wilson Ran 
dall, and Oslerberg Before isolation of this 
product it was possible, however, by observa 
tion of the endomelnal histologic character 
istics, to predict the almost exact lime of 
appearance in the unne of this recenth iso 
lati d material T he prediction, of course, was 
made b> observing the changes in the hislo 
logic pattern of the endometrium which follow 
almost immediatel> the period oi initial actis 
it\ of the corpus luteum 
Endometrium is the onl> human ti sue in 
which stud> ol regeneration has been possible 
Regeneration of endometrium, just as is true 
of regeneration of any tissue, follows a definite 
histologic course of events Trom ob^rva 
tions of this process have come the mferpre 
tation of abnormal ovarian aclivilv m terms 
of w hat norm iJl> occurs in regeneration Tbt 
first half of the regenerative process (men 
strual cycle) consist'^ jn active proUftralion of 
the tissue and this proliferation is controlled 
entircl> by the action of estrogen the product 
of tbi norms}}} functioning follide As has 
been stated diSerentiation of the indome 
tnum into a functioning tiasue depends on the 
principle of the corpus luteum progesterone 
It follows then that irregulariti in the func 
lional balance of the ovanm hormones which 
control thia process la followed bv irrigulant> 
jn th< regenerative phenomena controlled bv 
these hormones This in turn results in men 


strual disfunction either bleeding amenor 
then or stenlit> If, therefore, the intention is 
to Icam something concerning the xctivitv of 
these hormones on the endometrium, us'.uf 
for stud> never should be obtained, either hy 
mstrumenti designed for office purposes or by 
dilatation and curettage, until the normal 
period of activity of thtsf* hormones on the 
endometrium has passed Tor example, the 
information desired from examination of this 
tissue will not be obtained if specimens are 
removed from the uterus m the first half of the 
menstrual c> de iproliferative phase) regard 
le^ of whether the cycle is normal or abnor 
maf Nonnallv , regenerative phenomena w lU 
have reached completion about twenty five 
days after onset of the last period of bleeding 
If therefore, a disturbance of the regenerative 
process, as mini/ested by a persistently pro 
iiferativc type of endometrium, is found on the 
tv entv fifth dav, when difterentiation should 
be nturiy complete, then the desired infotma 
Uon has b^en obtained namely , that there has 
been a failure of lutemitation Spi cimcns for 
study therefore, ahvaysshouldbetakenaround 
the twenty fifth day of the cycle, regardless of 
■whether the cycle i» considered normal or 
abnormal, that is the specimen should be 
removed twenty five or more days after onset 
of the last period of bleeding 

Another sjgnihcdnt feature of the problem 
lies m the fact that often, in examination of 
removed tissue a study mistakenly is made of 
the basal lay ers of the endometrium This i> ill 
not afford information ol value since the basal 
lavers remain the same throughout the cjde 
Therefore, the 'section of tissue studied afuajs 
xhould contain the surface epithelium for it is 
from this portion of the tissue ihvt thv- regen 
cralivt,ptoce<is Is earned on If the procedures 
mentioned arc followed, often it is possible to 
determine the clinical syndromes as'^ociatid 
with Certain endoinctfiai palltins Tor exam 
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pie, Randall and Herrell recently reviewed 278 
cases of ovarian dysfunction in which cystic 
changes occurred in the endometrium Classi- 
fying these tissues on the basis of the regenera- 
tive phases mentioned, they found that the 
greater the tendency toward differentiation, 
which is a function of the corpus luteum, the 
smaller the tendency toward bleeding dysfunc- 
tion, while the tendency is greatest toward 
sterility On the other hand, when these cystic 
changes were associated with arrestment of 
the regenerative process in the proliferative 
phase of the cycle (corpus luteum deficiency), 
the tendency was greatest toward bleeding 
dysfunction and to a lesser degree toward 
sterility. 


It is further interesting that study of this 
remarkable regenerating tissue has recently 
led to the observation that cancer of the endo- 
metrium nearly always is associated with a 
certain type of endometrial pattern, namely, 
a persistently proliferative type of endome- 
trium which denotes the presence of the estro- 
genic principle but lack of the differentiating 
power of the luteinizing factor. Absence of 
any evidence of malignancy in the endome- 
tnums of patients previously subjected to 
oophorectomy is somewhat startling. These 
observations seem pertinent in view of the 
growing evidence for the carcinogenic tendency 
for estrin and estrin-hke preparations 

Wallace E Herrell 
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tissue into a functioning unit is directlj de 
pendent on the action of the product of the 
corpus luteum, progesterone The recoverj of 
progesterone from urine of t\ omen as delayed 
for a considerable period The explanation of 
this lies in the fact that the product of the 
corpus luteum, unlike the product of the folh 
cle (estrogen), is excreted as a changed com 
pound to which has been guen the name 
pregnandiol To Venning and her associates 
IS credited this excellent observation which 
has recenti) been confirmed b\ Wilson Ran 
dall, and Osterberg Before isolation of this 
product It was possible, however, b> observa 
tion of the endometrial histologic character 
istics, to predict the almost exact time of 
appearance m the urine of this recentl> iso 
lated material The prediction, of course, was 
made bj observing the changes m the histo 
logic pattern of the endometrium which follow 
almost iminediatel> the period of initial activ 
it> of the corpus luteum 
Endometrium is the onlj human tissue in 
which stud> of regeneration has been possible 
Regeneration of endometrium, just as is true 
of regeneration of an> tissue, follow s a definite 
histologic course of events From observa 
tions of this process have come the interpre 
tation of abnormal ovanan activity m terms 
of what normally occurs m regeneration The 
first half of the regenerative process (men 
strual cycle) consists in active proliferation of 
the tissue and this proliferation is controlled 
entirely by the action of estrogen the product 
of the normally functioning follicle As has 
been stated, differentiation of the endome 
trium into A functioning tissue depends on the 
principle of the corpus luteum progesterone 
It follows then, that irregulantv m the func 
tional balance of the ovarian hormones which 
control this process is followed bv irregularity 
in the regenerative phenomena controlled by 
these hormones This in turn, results m men 


strual dysfunction either bleeding amenor 
rhea or sterility If, therefore, the intention is 
to learn something concerning the activity of 
these hormones on the endometrium, tissue 
for study never should be obtained, either by 
instruments designed for office purposes or b\ 
dilatation and curettage, until the normal 
penod of activity of these hormones on the 
endometrium has passed For example the 
information desired from examination of this 
tissue will not be obtained if specimens are 
removed from the uterus in the first half of the 
menstrual cycle (proliferative phase) regard 
less of whether the cycle is normal or abnor 
mal Normally regenerative phenomena will 
have reached completion about twenty five 
days after onset of the last period of bleeding 
If therefore, a disturbance of the regenerativ e 
process, as manifested by a persistently pro 
hferatu e type of endometrium, is found on the 
twenty fifth day, when differentiation should 
be nearly complete then the desired mforma 
tion has been obtained, namely , that there has 
been a failure of lutemiaation Specimens for 
study therefore alwaysshouldbetakenaround 
the twenty fifth day of the cycle regardless of 
whether the cycle is considered normal or 
abnormal, that is the specimen should be 
removctl twenty five or more days after onset 
of the last period of bleeding 
Another significant feature of the problem 
lies in the fact that often in examination of 
removed (issue a study mistakenly is made of 
the basal lay ers of the endometrium This w ill 
not afford information of value since the basal 
layers remain the same throughout the eyefe 
Therefore the section of tissue studied always 
should contain the surface epitbehum for it is 
from this portion of the tissue that the regen 
erativc process is earned on If the procedures 
mentioned are followed often it is possible to 
determine the clinical syndromes associated 
with certain endometrial patterns For exam 
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the authors point out in favor of the operation of 
jejunoplasty for this complication of what may 
seem to ,be a perfectly performed anastomosis or 
resection can be appreciated easily. They believe 
that this procedure should reverse the mortality 
rate following this complication because it relieves 
the obstruction at the actual point of occurrence 
with the minimum amount of surgery and, at the 
same time, permits direct inspection of the gastric 
stoma. 

G ynecologists and obstetricians may de- 
rive pleasure in entering the old controversy 
over whether or not a myomectomy or a hysterectomy 
should be done when fibroids complicate preg- 
nancy and the fetus is viable Huber, formerly of 
Chicago, now of Indianapolis, evaluates the merits 
of each procedure and outlines m detail the man- 
agement that he advises after consideration of all 
the problems concerned Likewise, you may be 
interested in the fact that Professor Zondek, 
for various reasons, which he e.xplains, is now 
performing myomectomy even more frequently 
than was his custom in the past His experiences 
and indications are enumerated in a very interest- 
ing fashion 

I N the past the Editors have subscribed to the 
commonly held theory that all students of medi- 
cine welcome the opportunity to study the life, 
work, and environment of the great contributors 
to their profession, particularly if these are offered 
in an attractive and easily readable form Our ex- 
perience has confirmed that belief 
Recently %\e have brought reproductions of fine 
engravings of well known portraits of outstanding 


men in medicine to our readers This effort has 
been based on the conception that a fine gallery of 
art would serve better if it were mobile, that is, if 
its fine works of art could be placed on exhibition 
at intervals in every larger city in the country 
We have, as a matter of fact, tried to do more than 
this Each of these reproductions can be removed 
from the Journal and framed or preserved in any 
manner our readers choose 

We intend to add to the group already pub- 
lished an engraving by Henry Cousins of an 
Andrew Morton painting of Samuel Cooper 
The senior surgeon to the North London Hos- 
pital, Cooper was the Samuel Johnson of medical 
literature Though of a different stamp, and writ- 
ten with a different object, his Dictionaiy was to 
surgery what Johnson’s great work was to Eng- 
hsh literature 

Sir Thomas Lawrence was a great artist and a 
Turner engraving of his magnificent portrait of 
Sir Henry Halford, we think will please you 
Physician to four successive sovereigns of Eng- 
land — George HI, George IV, William IV, and 
Queen Victoria — he may be the one who long ago 
expressed the reason for the present interest of the 
laity in the life of doctors, when he said* “The 
conduct of a physician on whom is fixed the only 
hope of saving life, and on whom the dying look 
often rests, before the eye is closed forever, may 
fairly be thought interesting to every hearer ” 

The Editors hope that you will find these sub- 
jects which are to be discussed in forthcoming 
issues of Surgery, Gynecology antd Obstetrics 
interesting and that these beautiful portraits will 
afford you pleasure 



ACROSS THE EDITORIAL DESK 


I T js gn en to few surgeons to enunciate pntM 
pies of surgical treatment but Phih^rt Josqjh 
Roux who spent the active years of bis surgi 
caJ hfe in the Hotel Dieu in Pans where he faved 
from 1780-1854, stated such a prinaplc which has 
become a law In substance he said that func 
tional pressure permits the formatiwi of bony 
callus but tension or sheanng force* inhibit the 
formation of callus and stimulate the pr^uction 
of fibrous connective tissue Almost too years 
later, Pauwel described the reclination method of 
the physioiogical reconstructiwi of non united 
fractures of the necL of the femur and his idea is 
based entirely upon the law enunciated by this 
same Roux KARtiOL of San Francisco uses 
Pauwel's method and describes the adsantages 
not found in other procedures Of course there 
are few subjects about which there is so much dis- 
cussion andm the treatment of which there are so 
manv different methods as fractures of the neck of 
the femur 

ERHAPS you vmH not be tn agreement with 
Karfiol 3 conclusions and prefer one of the 
many other methods in conunoa usage For et 
ample Leypio, of St Louis, diKUSScs the treat 
merit of frotiurej of the neck of the femur and gives 
the results following the use of the Smith Peterson 
nai! in a group of 7b patients treated danng 1937 

S PRGEONS of an older generation learned 
from many bitter eipcriences with children 
suffering from diphtheria just how to perform a 
tracheotomy but the introduction of antiloxin and 
the decrease id the number of cases of diphtheria 
have made the emergenev operation of iracheot 
omy a rare one Many of the younger genera 
tion of surgeons have probably neser seen the 
operation, much less perform^ rt Mr Ctn 
TiiORv’E of London describes in detail just how 
to perform the unhurried, planned operation of 
tracheotomv so that the surgeon may -wcH be 
acquainted with the procedure when cireuai 
stances demand a burned operation 

T he moot question of just how much thyroid 
gfand shoufd be removed m a patient with 
hyperthyroidism is one which must be judged by 
every surgeon interested in thyresd surgery Cat 
TEU. and Perkln of the Lahey Ckuc present 


evidence which suggests that the pre-operative 
blood iodine level may be used as an index to d« 
tennine the amount of gland tissue to be removed 
Thus, an attempt is made to remove the question 
from one of personal judgment and place it upon 
a more scientific factual basts 

T he popularization of the use of Miffiiiitm 
sucltott applied la the i/uiiielliiig duodenal liiht 
by Wangensteen and his associates at the Univer 
sity of Minnesota has led to rather widespread 
discussion of how long is required for dechlonaa 
tion to do harm incident to the aspiration of the 
gastroduodenal secretions how much fluid and 
what kind of fluid should be given and how the 
loss of fluid and sodium chloride can be estimated 
quickly and practically Paint from the surgical 
department of the University of Minnesota dis 
cusses this question and suggests two practical 
clinical methods for the quantitative estimation 
of the chlorides in the urine 

S urgeons gynecologists, and obstetncians 
are all interested in any suggestion that makes 
bloa<Hrcjusfiisia»%iniplt,e^iatM and rapid Some 
institutions has e found the answer in the employ 
ment of a transfusion team Others use blood 
banks Professor A HusTiNandDr A DtnjO'rr, 
of flrussels describe a method which thev use m 
transfusing citrated blood Perhaps the reader 
will bke his own method much better but he may 
get Some suggestions for improvement fnun Pro- 
fessor Hustin 3 article 

T here have been many modifications of the 
basic operation for gastrostomy and perhaps 
ea^ surgeon has evolved bis own method and 
technique, but wc believe that our readers wiii be 
interested in the well illustrated method for an 
aseptu double to/ ed iubogastroslomv described by 
Glassuak and based upon work done m the an 
atomical and surgical departments of the Univer 
sity of Illinois This should be particularly inter 
esting to the vounger surgeon who may not have 
had a considerable etperience with the operation 
of gastrostomy This is also true of the beauti 
fully Illustrated article by Hoao and SA^7^^>EIl5 
which describes a jejuDopbsty for the relief of ob- 
slniction following gastro-enterosiomy or subtotal 
resection of the stomach The advantages which 
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REVIEWS OF NEW BOOKS 


The postgraduate student will find a ready and 
helpful guide to the problems of otology and the 
undergraduate and the general practitioner will find 
a useful consultant and aid to diagnosis and treat- 
ment of diseases of the ear 
Twenty-six chapters and over four hundred pages 
with fifty illustrations comprise the text 

John F Delph 


T he Ouihne of Roentgen Diagnosis^ represents a 
revision and expansion of the lecture notes used 
by the author in the teaching of roentgenology As 
the title indicates and as the author states m the 
preface, this book is not a reference work but rather 
a synopsis of a very extensive subject It goes with- 
out saying that it would be impossible to discuss and 
illustrate in detail the many uncommon conditions 
or to elaborate upon the rarer manifestations of the 
common diseases in a text of this type The subject 
matter is dealt with in an orderly and concise manner 
and is a tribute to the author’s experience in teach- 
ing The indications, possibilities, and limitations of 
a roentgen study in each disease process are stressed 
throughout the text 

The book has been made up in two formats One 
includes a pictorial atlas of 254 illustrations and re- 
productions of roentgenograms while in the other, 
suitable for teaching, the atlas section has been 
omitted Although the atlas appears at the end of 
the volume, there are numerous references and cross 
references in the text to this section The reproduc- 
tions of roentgenograms are excellent and wisely 
chosen Line drawings are utilized rather extensively 
and in most instances illustrate the lesion very well, 
but in others it would seem that reproductions 
might have been used to better advantage This is 
not, however, a major fault In illustrating many 
lesions the author has very wisely used line drawings 
rather than roentgenograms which often fail to re- 
produce well enough to demonstrate clearly the 
lesion under consideration The unique drawings by 
Jean E Hirsch illustrating the diseases of bones and 
joints are worthy of note All illustrations are re- 
produced in the negative 

The subject matter has been divided into the fol- 
lowing sections general principles of roentgen diag- 
nosis, bones and joints, diseases of the spine and 
spinal cord, skull and its contents, thorax, digestive 
tract, gall bladder, abdomen, unnar>’ tract, female 
generative organs, and miscellaneous All of the 
common disease processes falling under these various 
headings are adequately discussed 
This volume should be of interest to teachers of 
roentgenology The author’s orderly and concise 
manner of presenting the whole subject makes the 
book ideal for class room work and as a text for 
graduate students It is recommended to members 
of the medical profession as a valuable addition to 
their library Earl E Barth 


'Outlive OF Uotvrcis Diacnosis an Orievtatjov tv tuc TJac 
PRivcii’LEb Of DiAosoiis Tnr RoEVTcrv Mfthod B> Leo i 
RiUcr, US, M Ij ''' Allas and student cdlUon^ PhvlatWphi 
London, Montreal and New \orV. J U Lippmcott Co, igjg 
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T he third edition of A Textbook of Gynecology^ by 
Arthur Hale Curtis, contains eight new chapters 
on anatomy, physiology, and the endocrine glands, 
which were not discussed formally in the two previ- 
ous editions The subject matter has been entirely 
rewritten and is based on the author’s own experience 
combined with carefully selected excerpts from the 
current literature 

The chapter on anatomy is exceedingly timely 
because it is presented from the gynecologic stand- 
point and represents new' and original work in dis- 
section of the cadaver as well as in the operating 
room, coupled with Dr Curtis’ wide experience in 
this field The drawings are unique in that they are 
original and made from dissections 

The discussion of organotherapy is excellent The 
author’s statement that “the average clinician is 
endocrine conscious and has endocrine panic,’’ is 
very apt. Without camouflage, he presents the vari- 
ous gynecological disorders, which, in the past few 
years, have been treated with good, bad, and indif- 
ferent results, and he indicates clearly the few' ail- 
ments successfully handled at the present time with 
the various preparations now available 

Descriptions of the more common gynecological 
operative procedures are included and they are clear, 
thorough and well chosen, as well as, accompanied bj' 
unusually fine illustrations The importance of pre- 
operative and postoperative care is stressed and the 
management of various complications included The 
indications and contra-indications for radiotherapy 
are ably discussed and the use of sulfanilamide in 
various pelvic disorders is described 
This IS a book of 603 pages and 318 illustrations; 
it covers in a concise, direct manner the whole field 
of gynecology, and for this reason is ideal for the 
student and general practitioner, it also is a valuable 
addition to the gynecologist’s library 

jAJtES C JilASSON 


j 'HEEnghsh translation of TheVttannnsand Their 
J- Clinical Application f published in Germany the 
early part of 1936, w'as made in the early part of 1938. 
The manual is an informative resume of the history 
of vitamins and the progress made in vitamin science 
during the few years previous to 1936 

A historical introduction is presented on each of 
the known vitamins There then follow's discussions 
on the chemistry (giving chemical formulas), deter- 
mination, occurrence, manifestation of the vitamin 
deficiency, and the daily requirements in man At- 
tention IS called to some of the reliable commercial 
preparations, with dosage, that may be used in 
treating vitamin deficiencies The last three chapters 
are discussions on vitamins and human nutrition, 
daily vitamin requirements for man, and the an- 
tagonism of vitamins and its importance in vitamin 
therapy. 


i»,.i j — it \riBur llalc Curtis, .M D sd cd 

London W B Saunders Co lotS 
-TtiEVtTAMissAvn Their CcrsiCAL XppucATtov Bj Pto( Dr W 
Stepp Doz Dr Kuthnau, and Dr H Schroedcr TranU-tmlVk 
A H Bouman.MD .Miliaukee.Wis itUXl'cts c"™ 
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REVIEWS OF NEW BOOKS 


T he authors of Surjoce and Radiotogtcal Ana 
lomy' have commendablj ventured to move 
b€>ond the customarilj accepted range of 
treatises on surface anatomy To the established 
methods of physical examination they have added 
those of radiology thus a dependable old method is 
modernized and vntaliaed by the addition of a nc» 
Illustrations arc bountifull> used through their 
excellent character, the authors have succeed in 
CO ordinating radiographic anatom> with those et 
ternal bodily features discoverable by sight and 
touch and these in turn with the details of deeper 
morphology with which the reader has become 
familiar in the dissection laboratory Pictonall} the 
student and the practitioner is furnished with a 
superb record of human structure accruing from 
three branches of anatomic 'Cience b> means of 
which he is enabled to Mew the body as if it were a 
transparency transfer to its external tegions the 
sites of osseous visceral vascular and nervous 
elements 

I ach ‘ part of the human bod) is treated on a 
systematic plan To select an example the super 
ficial muscles of the extremities are <li>cussed as 
palpable structures in relation to surface outlines 
these relations being rendered graphic by the em 
ployment of parallel illustrations their margins are 
de rnbed in reference to bony prominences to 
foasx produced bv their elevations, and to deeper 
structures discoverable bv palpation the important 
contents oi the fossx are m turn describe as to 
position and course w ithin the space The discussion 
then proceeds to movements possible at the particu 
lar joint the movement of individual bones being 
illustrated by photographs of a living subject upon 
which the outlines of the bones have been projected 
radiographs presented in serial Order illustrate the 
changing interrelationship of bones which compose 
the joint 

In the chapters on the thorax and the abdomen 
the reader is earned successively through a discus 
Sion of surface landmarks of parietal musculature 
and of contained viscera 

There is an uncommonly good discussion of the 
principles of radiological examination sopplemented 
by drawings to illustrate the special significance and 
anatomy of oblique views Uhere radiography may 
profitably be supplemented by direct exammation 
of the Jiving organ gastroscopy cystoscoi^r, et 
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cetera are added to the authors abundant list of 
features 

During the years in which the reviewer has em 
ployed radiography as an adjunct to the regular 
coume in dissection the need for such a textbook has 
been constantly felt Altogether, this is a remarkable 
work So inclusive is the content so logical the 
arrangement of subject matter that it may safely be 
recommended to the medical student in any penod 
of his training and to the practitioner 

Basry Ansov 

A N extremely well compiled review of the liters 
^ lure in regard to sulfanilamide therapy of bac 
tenal lofections is presented by iMloo Gross and 
Cooper * The early history of the drugs is of special 
interest from the standpoint of a therapeutic apph 
cability of the azo compounds 
There are chapters on the pharmacology chem 
istry and chemothenpeutic effects of sulfanilamide 
In these chapters the authors have v erv thoroughly 
reviewed theliierature including allot the important 
references in regard to the experimental uses of the 
drug The chapters on the experiments in iilro and 
tn mo should be read by anybody who is using 
sulfanilamide compounds Other high points of in 
terest ate the effects reported in infections other 
than the streptococcus group namely meningitis 
gonococcus and pneumococcus infections 
The reviewer would certainly like to commend the 
authors for compilation of so much valuable data 
coDceniiDg a drug of which so little is generally 
Loowd lhi» book, at least begins to fill a large gap 
in our knowledge of chemotherapy 

CliBERT H AIarqcaxot 


T he book Practical Ototog/ by Dr Levine is 
wntten from thirty years experience of teaching 
graduate students and is essentially a compilation ol 
a senes of lectures given dunng that period It is not 
a textbook in the usual sense as all controversial 
subjects and long drawn out descriptions are left out 
the author devotes himself to short concise desenp 
tions of the subject matter 
The book has been entirely overhauled and re 
written with new chapters on the latest 
petrositis and aviators ear There is a valuabl 
formulary accompany mg each chapter on treatment 

MD SpnlvfililU » Sl U ^ 
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This manual oilers a dear presentalion ol Ihe sab 
)ect of vitamins and their practical applicattoa tothe 
human being both in health and disease Honewer 
the reader bear in mind the many pew dtsonr 
cnes that have been made m vitamin science donng 


the past 3 years The vitamin chart mth detailed 
biblK^aphy (found m the appends) offered by the 
English editors is valuable for those nfio desire to 
make a special study of the vitamins Refetenees on 
this chart are only up to 1937 C J BAMoae* 


BOOKS RECEIVED 


Books received are ackno'vledBed in this depaitment 
and such acknovvledgment mu't be regarded *sa sulKaent 
return for the courtesy of the sender Selections nd) be 
made for review, m the interests of our readers and as 
space permits 

CtiviCAi ttEctsosmoEas By Custavus Xf Btecfc 
GCS GCG hfD LLD ^^'llh chanters by Hector 
Alfred Colwell M B PhD DPH LRCP MRCS 
and Brian Weliiriptwi ttindeyer FRCS DtfRE 
London 'sew ^ork Toronto Oxford Unneraty Press 
1938 

OsmorEoic APPUA^CES THE Parverms avD P«*c 
«CE or Brace Covstrcctiov fo» the Use or Oawo- 
rsme StucEONS avd 8aACEiiAi.£ts By Henry H Jor 
dan MD Foressord h\ E G Brackett \| D ^ew^<^rk 
London Toronto Osford bni%ersit> Press 1930 

The OsiiQfEtv Covr»ACTE& Peivis Oataimnc also 
A« AWEMN'C or THE MOST I«^9«TA^■T DtrECIS or THE 
Feuaie p£l^^5 By Dr Frane Carl Naejrelc Mama 
Victor voti Zabem 1^39 Centennial Edition \ewly 
Translated from the Ongmsl German by Alfred M Hell 
man MD F'VCS and George Vfusa MD NeaVorii 

ANATOSnEC<nil1.RCICALE Dt CSk^E ET OELEVCirRAU 
Publish^ under the directioa of Andrt LaiarKt By Char 
les Gavel and Michel Latarjet Pans C Dom & Oe 
*038 

ANATOJIIE ST SSSIOIOCIE ns lAPPASSa VSISAHE ET 
DE I APRARTIt ‘ SVITAI DE L SOVSIE Bj V Hovel«C<)ue 
and Jean Turc hmi Pani C Dorn A. Cie 1938 


Simcicu. TEcnvrijLE an» pKt^ctI'lzs oe Opw-tTtvt 
SraCEEi By A V Partipila JfD F-tCv jded 
Gucago Chicago Post Graduate School of '^ur.^ery r^jR 
TB£ AssoasTAL IV OasTEttetes By Sir Comynslierke 
ley MA VfC MD (Cantab) !• R.C P (Lend) 
FR.CS {Eos) mm S \ (lion.) I COG Victor Eon 
oeyMS MD B Se (Lend ) F R.C S {Eog J F R-V C S 
(Hon) MRCP (Lend) and Douglas MacLeod SIS 
MB<^Und) FRCS (Eng) FRCl {Lond)MCOG 
Baluniore VVdluinWood&Ce I9j8 
CovtoiTATiov Rootf Byrredcneioomi* MD "New 
\otfc Alfred A Knopf 1030 
TEAjrSACrTONS Of THE tjfTY MVTH SlEEn.\0 Of THE 
AveaiCAV Susojcal Associatiov Sol j6 Fdiied by 
Matter Fstell Lee MD Philadelphia J B 
Co 1938 . , 

TWE TEEATaE>r or FeACtniES By Charles Lock 
S euddee AB PhS MD FACS nth rev ed 
Philadelphia and Loodon U B Saunden Co 1938 
TEstsook or Veuso Avaxoiev and the Sense Ox 
CANS ByO l^rieJI PhD New \ ork and Eondos D 
4pple(oa Cectuo' Co Inc 1939 
TsAfaiA Avn LvTERNAt Disease a Basis to« VfswcAr 
av© Lecal E' AtCAHON or TUB tnotoov Patbowv 
C uMCAt Prooesses Foixtivrrsc Isratv By tiwy « 
•Apicer V B M D h A C 1 PhiDdciphia London Men 
treat J B Lippiocott Co 1939 . . , . 

'ivscEBv or THE Ea» Ldited by Samuel J Kopetaky 
MD r<CS New Vork and Edmbureb Thenus 
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HERNIATION THROUGH THE DIAPHRAGM 

JOHN J MORTON, M D , F.A C S , Rochester, New York 


H erniation through the dia- 
phragm occurs more frequently 
than IS generally recognized by phy- 
sicians If the practitioner will sus- 
pect it as a cause for unexplained epigastric 
or lower thoracic complaints, and if he will 
follow up by the proper examinations, he will 
be gratified by the number of diagnoses to his 
credit 

In its development from the septum trans- 
versum and its accession of sternal, costal, and 
lumbar musculature, the diaphragm offers 
many opportunities for imperfect fusion of 
these elements Thus, there may be abnormal 
openings through it from a failure in appear- 
ance, in timing, or in the fusion of the separate 
components This is likely to take place 
peripherally in the posterolateral areas be- 
tween the costal and lumbar regions, leaving 
the Bochdalck’s foramina, or in the paraster- 
nal region, the so called foramina of Morgagni 
(the fenle de Larrey of the French writers) 
Added to this is the fact that the stomach also 
forms in the thoracic region and has to de- 
scend, rotate, and assume its adult position, 
all in proper timing relationship to the forma- 
tion of the diaphragm In consequence, there 
may be complete failure of the stomach to get 
below the diaphragm (the thoracic stomach), 
or partial descent with varying degrees of 

From the Department of Surgerj , the Unit crsity of Rochester 
Scboo\ of Medicine and Denti^lrj 
Prc-cntctl before the Clinical Congress of the American Col- 
kgcof Surgeons, Ncin lorL. 17-21. IQ38 


thoracic and abdominal gastric portions, or 
small remnants of the cardiac end of the stom- 
ach may be nipped off near the esophageal 
hiatus, or there may be simply an imperfectly 
formed area near the esophagus, a potentially 
weak spot which may determine the site of a 
future herniation if given the proper condi- 
tions 

TYPES OF HERNIAS 

In the literature, herniations through the 
diaphragm are classified as true or false, de- 
pending on the presence or absence of a her- 
nial sac They are also considered to be con- 
genital, traumatic, or acquired Any of these 
latter groups may or may not have a true sac 
present. The classification is mainly one of 
convenience It would be equally proper to 
consider some of these protrusions through 
the diaphragm as due to faulty fusion of the 
muscles, absence of portions of the diaphragm, 
imperfect descent of the stomach, or in case of 
trauma, internal eviscerations through the 
diaphragm. 

I Congenital In the etiology of the con- 
genital hernias, the trouble usually can be 
traced to the imperfect development of some 
portions of the diaphragm, or to the improper 
descent of the stomach and esophagus through 
the diaphragm The congenital herniations 
may give symptoms immediately after birth 
In such a case, there is cyanosis, dyspnea, and 
embarrassment of the circulation Certain 
positions make the condition worse while 
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days later of bronchopneumonia, myocarditis, pros- 
tatic hypertrophy, hydro-ureter and hydronephrosis 

Congenital herniations through the para- 
sternal area may give precordial pain, a feeling 
of tightness in the chest, retrosternal pressure, 
or palpitation Strangulation of the bowel 
with its accompanying symptoms has occurred 
in 10 per cent of the reported cases of retro- 
sternal diaphragmatic hernia (12) 

Case 7 E M , No 47362, a male, aged 22 3'ears, 
was admitted to Strong Memorial Hospital on May 
10, 1931 As long as he could remember he had had 
a constant, dull pain in the left chest medial to 
nipple and low, this grew norse i\ith exercise and on 
deep inspiration He traced his trouble to an injury 
received 8 years previouslj' He had fallen down- 
stairs with a bicj'cle, the pedal puncturing the left 
abdominal wall, but the peritoneum w’as not opened 
Examination showed the left side of lower chest to 
be slightly more prominent than the right, and a 
circular scar on the left epigastrium Otherwise he 
was normal The roentgenogram showed the trans- 
verse colon through the diaphragm (Figs 5 and 6) 
Operation was performed with a left phrenic block 
There was a well-formed sac with the transverse 
colon adherent, which was dissected free and the 
diaphragm closed. The patient is now well 

The diagnosis of congenital herniation 
through the diaphragm is exceedingly difficult 
to make at times The symptoms caused by 
these hernias have been detailed in the pre- 
ceding paragraphs. The signs given by herni- 
ated viscera into the thoracic cavity are 
variable and difficult to evaluate. The com- 
binations of air, fluid and solid material pro- 
duce many pecuhar signs The congenital 
and traumatic types are likely to confuse the 
physician, as there are usually more contents 
in the thoracic cage in these varieties 

In the last analysis, the diagnosis is possible 
only by accurate roentgenograms which show 
the position of the organs in relation to the 
diaphragm. It may be necessary to give 
barium by mouth to outline the organs in- 
volved accurately. IVhen the large bowel 15 m 
the herniation, a barium enema will demon- 
strate the portion of the colon which is par- 
ticipating 

The prognosis depends upon the size of the 
opening through the diaphragm and the char- 
acter of the herniated viscera When the \utal 
capacity is much reduced, the infant may not 
survive the early days. As he becomes more 



Fig 1 Case 3 This is the usual picture of a herniation 
of the small and large intestine through the left postero- 
lateral Bochdalek’s foramen 


accommodated to the compression of the lungs 
he may compensate for it by e.xpansion of the 
opposite side. The pressure on the mediasti- 
num may cause a considerable shift of its 
contents In theory it is possible that the heart 
and great vessels may be embarrassed by the 
abnormal mechanical pressure. When once 
the infant passes the early cntical period, he 
may not show any evidence of trouble except 
perhaps in general underdevelopment and in 
distortion of the thoracic cage These have 
been noted frequently by keen clinical ob- 
servers There is always the danger of poten- 
tial obstruction and strangulation, although in 
my experience this is far less frequent than 
has been reported by others Strangulations 
in herniations through the foramen of Mor- 
gagni have been reported in 10 per cent of 
cases (12). 

The treatment depends upon the t3q)e of 
the lesion and the nature of the sjmptoms it 
produces The congenital tjqies should prob- 
ably be operated upon at a favorable time 
when possible, and under stress conditions 
when necessary. The most common postero- 
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otbets telieve it There ma\ be aUrnuog and 
critical attacks alleviated ohlj by adnnmstra 
tion o{ oxvgen Tnese patients may require 
su^gerv although the risk is very great 

Caset D C.Iso <}6o 68 a (ernale, i^asadimttcd 
to Sltotvg Mcrtionai Ho pital December i, 1934 
at 5 30 P fn \t 6 <30 a m December a she gave 
h;«b lo a male infatC after a Dormaf deliterj Ifce 
child IMS \etv cvanoiic at birth but was resu cUated 
Three attacks ot emem'* cvanosis and d\sr>nea oc 
turred during the dav Breath sound* were very 
faint over the left chest where there was slight full 
nesx antettori) and fateraffj , there was cardiac <iuff 
ness antenotly on the right the point of maximum 
jirpube was m the iwith rn,hl m'er pace The 
roentgenogram showed herniation through the dia 
pbragm tVben on the left •ode, cyanosis was Jess 
hut several attacks necessitate the use of (he 
oxygen tent An ext^orattoa was perform^ on 
December 5 but it was impoasiUe to return the 
organs from the chest b\ either the thoracic or the 
abdominal route An oxygen {<« was employed 
after operation but the infant died on Deccto^rd 
r9J4 

Some infants do not survive the fint <Ia> 


There may be very tnvial upsets m diges- 
tion 


Case4 R F .N'o ,0751 ibov agedsyean was 
adraiKrf to Strong hlemonal ffo pi al January 0 
a 0 J 3 There had been irregular vomitmg (or 2 5 ear^ 
us*.a»y at night but no other complaint Tempera 
turc vias normal puUe too te^piranors ao while 
blood cells d 000 The hit thorax was mote ptotw 
ftcnt than the right m the left Jung from tmd scapula 
to ba e, vocal fremitus was deciea ed and percu< 
Sion note Bat but (here were no riles Heatt soutios 
were heard be t to the tight no shift of heart was 
nride oat There were protnmetiC lems over the 
upper abdomen, and numerous walnut sized masses 
cm both ides of the abdomen Sanous diagnoses 
of pleural effusion, unresolved pneumonia lubet 
colons lung abscess and bronch ectav* were con 
sidered by atfendtog pfissfcuas iFig j) Sign aod 
svmptoms did not ht any ol these diagnoses The 
possibility of hernia on was noally saesfSted and 
a gastro vntestinaf «enes made the dugno is sure 
OjMtattvin Was performed and the organs eere te 
stored to the abdominal cavity The posterior defect 
in the diaphragm is demonstrated in Figute 3 The 
wound was f>ack.ed to form adhesions and (be result 
vas good 


Ca» a B B , No 8S262 a boy baby who died 
soopHterbrlh Atpo tmorteatexamiQstioaaUtve 
opeoiog was found posienotly through the left du 
pbragm The stomach the .maii inte*tiae and aQ 
of the large intestine down to the descending colon 
occupied the left thoracic cage The mediastinum 
iras shifted to the nght There was co-arctation of 
the aorta and dilatation of the ductus arteriosus 

Other patients may adjust themseKes to the 
changed rehtionsh 3 j>s and be considered nor 
mal Only later in life it may be noted that 
they are below the average development for 
thnr age and that an abnormality m the shape 
of the thorax exists Such parents mav pre- 
sent no wymptoms referable to their hermation 

Case 3 H S No 80308, ahoy aged ra years in 
good health till September 14, rojs *'»* admitted to 
Strong Memorial ttospual oa September ir, ipjt 
because of a respiratory lofection foflowed 6y da 
beCes mtUitus I revjous history revealed pneumonia 
at 3 veats Examination showed promiBente of the 
anterior ^est wall rcgioa xiphoid duDness oa per 
cussion on left side from angle scapula to base for 
ward (o anterior axillary line 'igns of Siwd disua 
isbed breath sounds and vocal fremitus Du^osm 
showed re olving pneumonia thickened pleura and 
pleural effusion Roeutgcoographic diag^s re 
vealed consobdation or jdeural effusion Cutguog 
sounds heard suggested bon-e} isve-iigatios A s* 
tro-inlesunal senes showed herniation of 4he l*r|fe 
and small bowel through the diaphragm (Fig t) 


Some parents may go Ihrongh life wiih 
very few complaints {Cases 5 and 61 


( Asi $ C F , No 106886 a man aged 61 years, 
was admnlfd to Roche»tet Municipal ifospitel <11 
September t* ipjj with a fractured left bip 
Exon luiios showed thepalient tobesemicomatose 
the entire che t full of rWes complete fracture of the 
left femoral neck artenosclero ts and auricular 
bbnllation He died n 4 hours Postmortem 
txammatiOQ revealed bronchopneumonia pufmo- 
nary fat emhohsm, cirrhosis of (he liver and Olhrr 
Mgns of degeneration due to age In addition the 
right diaphragm showed a bulging into the right 
cavity behind a baod of nbtous tissue whitb er 
tended from the spine to the anterolateral chwt 
wall Tfas diaphiajmatic fierniattoQ cootamed r« 
nght lobe of the liver and lateral to it some smau 
bowel loop 


Cases AH No 40178 a malt aged’ovtaw 
was aiiRTfCred to Stfoag Afemorra) JJo'piial 00 
^tober X9 1930 He had intermi ’ent pam m *ht 
ewgastriom (o > year a Jo s m weight of 30 
pound , Kteru emavialjon hypertension buddet 
retention ben gn prc^iatic byperitophy cystitis 
fever nJ«fe Wood cell iS eoo to jr 000 and ane 
nua \ gaslro-uitestiual series showed a mass in 
the pylonc region, and herniation of the transverse 
volon through the d aphragm (Fig ■}) Under sco- 
pc^mine and local anesthesia the abdomen was 
expired Chrome cholelithiasis cirrhosis ana 
chrome panciedtitis were found and a choiosi 
duodesostomy was performed The patient aieu 14 
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rig s Case 7 Herniation of transverse colon through 
left parasternal defect Glorgagni’s foramen) 



known by acute dilatation of the abnormally 
situated organs If not relieved relatively 
soon, It may lead to strangulation 

Cases R C,No 114648, a male, aged 32 years, 
was admitted to the Strong lilemorial Hospital on 
May 4, 1936 In an auto accident 3 days previously 
he suffered a fracture of the left ilium, right clavicle, 
and herniation of the stomach through the left dia- 
phragm The left chest lagged on inspiration Per- 
cussion note was tympanitic anteriorly from the 
third left interspace to the ninth left interspace, 
there were also splashing and gurgling sounds 
There were no breath sounds, vocal fremitus was 
decreased, there was an absence of tactile fremitus, 
and the heart was displaced to the right The elec- 
trocardiogram showed auriculoventricular heart 
block and myocardial damage, Wassermann reac- 
tion was 4 plus Operation wa^ performed with a 
phrenic nerve block and the rent in the diaphragm 
was repaired The tear was to the right of the 
esophageal hiatus The cardu and the pylorus were 
side by side at the level of the diaphragm Omentum 
and splenic flevure were drawn up into the chest It 
was necessary to enlarge the rent to free the organs 
The stomach was markedh dilated Exposure was 
obtained b) a costoplastic procedure A stormy con- 
valescence followed, but the patient was discharged 
in good condition on August 10, 1936 (Pig 7) 

In Other accidents the herniation symptoms 
are completely submerged It may be months 
or 3 ears before the condition is suspected or 



Fig 6 Case 7 Lateral view indicating the constriction 
of the bowel at the sac opening 


makes itself known There may then follow 
symptoms referable to the occlusion of the 
viscera which have herniated through the 
tear in the diaphragm There will also be a 
gradual compression of the lung on the in- 
volved side with a diminution in the vital 
capacity In Case 9 this amounted to 28 per 
cent The heart is slowly displaced tow'ard 
the opposite side of the chest by pressure on 
the mediastinum This may lead to cardiac 
disturbance by angulation and distortion of 
its vascular connections 

Case 9 F M, No 113380, a woman, aged 33 
years, was admitted to Strong Memorial Hospital 
on May 18, 1936 She was in an auto accident Au- 
gust 29, 1935, and sufTered a fracture of 6 ribs on the 
left side She remained in the hospital 1 month and 
another month with relatix'es On her return home, 
she suffered pain in the back, shortness of breath, 
and sharp pain while eating A roentgenogram re- 
\ealed herniation of the stomach, transv’erse colon, 
splenic flexure into the chest, and a heart displaced 
to the right Examination showed angulation of 
the 'econd to the eighth ribs on the left, posteriorly, 
percussion note was dull with moderate tympanx 
over the left thorax, laterallj and posteriorly, and 
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lateral \ariety through the foramen of Both 
dalck can be approached either by the iho 
racic or abdominal route or a combination of 
the tw 0 A lateral thoracic incision between the 



ninth and tenth ribs will usuallj expose the 
defect and allow cas> closure b> removal of 
an ovcrljmg rib, if nccessarj, for relaxation 
This is not so easily done from the abdominal 
side The parasternal tjpesshouldhaveapre 
liminar> phrenic block and closure from the 
abdominal route In those unusual congenital 
herniations through the central tendinous area 
or in the para esophageal region, the opera 
tions to be described for the traumatic and 
acquired types should be successful 
a Traumalic Traumaticherniationsthrough 
the diaphragm are the results of tears through 
the muscular or tendinous portions with the 
escape of abdominal viscera into the thorax, 
aided and abetted b\ the differences of pres 
sure between these two cavities The trauma 
necessarj to cause a tear in the diaphragm 
almost alwa>s represents a severe injur> of 
some kind to the lower thorax or upper ab 
domen Such injuries occur from anything 
which causes violent doubling or torsion of 
the body such as auto accidents falls, machin 
ery accidents gunshot wounds stab wounds 
or heavy lifting Traumatic herniation has 
occurred at childbirth, or from the rupture of 
an abscess through the diaphragm from either 
side — a subphrenic abscess or empyema 
Often times the symptoms of traumatic her 
matioRS are masked bj the shock incident to 
the severe accompanvmg trauma In some 
instances however the condition makes itself 
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Fig 9 Case g The large intestine has also herniated 
into the thora-r 


such as gastritis, gastric ulcer, gastric cancer, 
pylorospasm, duodenal ulcer, cholecystitis, 
and cholehthiasis, or the symptoms may be 
difficult to differentiate from esophageal con- 
ditions such as cardiospasm, diverticulum, 
benign stricture, or carcinoma of the esopha- 
gus; or finally, there is a chance to confuse 
these symptoms with those of some cardiac 
conditions such as angina pectoris, coronary 
occlusion, and myocardial damage The gas- 
tro-intestinal symptoms include epigastric 
pain, and distress or fullness, which may or 
may not be relieved by soda, food, rest, belch- 
ing, vomiting, or change of position Some 
patients complain of this pain especially after 
large meals, or shortty after retiring at night 
Sometimes the pain is accentuated by deep 
breathing or by leaning over; and often it is 
relieved by assuming the erect posture. The 
pain frequently radiates to the angle of the 
scapula Belching and gas on the stomach, 
nausea and vomiting are relatively common. 
The presence of blood in the vomitus or stool, 
accompanied by dizziness, weakness, and 
severe anemia, often lead to suspicion of a 



Fig 10 Drawing showing the traumatic defect in the 
diaphragm and the condition foimd at operation m Case 9 


bleeding ulcer. These patients occasionally 
have upsets in their bowel habits, diarrhea or 
constipation They often develop fear of eat- 
ing and in consequence may lose weight This 
causes the physician to consider a diagnosis of 
cancer. The esophageal symptoms include 
the following: difficulty in swallowing, in- 
creasing inability to retain food, regurgitation, 
a feeling of pressure in the retrosternal region, 
and loss of weight and strength The cardio- 
respiratory symptoms are heart pain and pal- 
pitation, substernal pain and pressure, radia- 
tion of pain to the arms, shortness of breath, 
and fear of impending death Diaphragmatic 
spasm sometimes causes phrenic pain and hic- 
coughs. 

As more of the stomach becomes involved 
in the herniation, the symptoms may intensify, 
become more frequent and are not relieved 
easily. When incarceration and fixation occur, 
the symptoms may become continuous de- 
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Fia 7 Ca8*8 Traumatic rupture of the left dom« of ' 

r.88 Ca «9 Traunaticruptureoftbeleftdiaphr^gm 


breath sounds were distant An operation was pet 
formed by means of a phrenic block The stomach 
and colon were restored to the petuoneal cavit> and 
the torn diaphragm was repaired Convalescence 
was uneventful There has been no trouble since 
operation Vital capacity before operation was c 6 
liters, after operation 3 75 liters Total capacity 
before operation was 3 50 liters after operation 
3 25 liters The vital capacity was reduced 28 per 
cent Carbon dioxide and oxygen of the arterial 
blood before operation were normal The dyspnea 
was due to reduced vital capacitv and pulmonary 
reserve (Iigs 8, 9 lol 

Herniations of the traumatic type can be 
handled from the thoracic or from the ab 
dominal approach Surgeons who do a great 
deal of thoracic surgery usually prefer the 
thoracic operation The claim js made that 
it IS easier to work from the upper side of a 
tear with everything below jou than it is to 
work on the under side with everj thing above 
Others choose the abdominal operation as it is 
easier m their bands There should be no 
quarrel regarding the relative merits of these 
methods The well equipped surgeon should 
be prepared to operate b> either or both ap 
proaches if necessary The tear in the centim 


tendon should be freshened and approximated 
accurately Temporary paralysis of the dia 
phragm by phrenic nerve crush may be of 
assistance although it is not always a neces 
sity If the approach is through the thorax 
this can be earned out or not as needed 
j Acjuired Hernias of the acquired type 
more nearly correspond to hernias of other 
portions of the abdommaf cavity These ac 
quited diaphragmatic hernias dev elop at areas 
Ofweakness Thi^j often require > ears m their 
formation An unusual strain mav quickly 
accentuate them They are fostered by up 
Ward pressure of the intra abdominal viscera, 
by aspiration and the vacuum suction power 
of the thoraac cavity, by a traction cone 
caused by esophageal muscular contraction, 
and by the insinuation of fat tabs vv hich act as 
entering wedges to dilate the small openings 
Hieir para esophageal situation is quite char 
actenstic 

The symptoms of the acquired esophageal 
hiatus ate the most interesting These hern 
ations give symptoms which maj closely 
miintr. tbosc of gastro intestinal conditions 
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Fig g Case g The large intestine has also herniated 
into the thorax 


such as gastritis, gastric ulcer, gastric cancer, 
pylorospasm, duodenal tdcer, cholecystitis, 
and cholelithiasis, or the symptoms may be 
difficult to differentiate from esophageal con- 
ditions such as cardiospasm, diverticulum, 
benign stricture, or carcinoma of the esopha- 
gus; or finally, there is a chance to confuse 
these symptoms with those of some cardiac 
conditions such as angina pectons, coronary 
occlusion, and myocardial damage. The gas- 
tro-intestinal symptoms include epigastric 
pain, and distress or fullness, which may or 
may not be relieved by soda, food, rest, belch- 
ing, vomiting, or change of position Some 
patients complain of this pain especially after 
large meals, or shortly after retiring at night 
Sometimes the pain is accentuated by deep 
breathing or by leaning over, and often it is 
relieved by assuming the erect posture The 
pain frequently radiates to the angle of the 
scapula Belcliing and gas on the stomach, 
nausea and vomiting are relatively common 
The presence of blood in the vomitus or stool, 
accompanied by dizziness, weakness, and 
severe anemia, often lead to suspicion of a 



Fig lo Drawing showing the traumatic defect in the 
diaphragm and the condition found at operation in Case 9 


bleeding ulcer. These patients occasionally 
have upsets in their bowel habits, diarrhea or 
constipation They often develop fear of eat- 
ing and in consequence may lose weight This 
causes the physician to consider a diagnosis of 
cancer The esophageal symptoms include 
the following: difficulty in swallowing, in- 
creasing inability to retain food, regurgitation, 
a feeling of pressure in the retrosternal region, 
and loss of weight and strength The cardio- 
respiratory symptoms are heart pain and pal- 
pitation, substernal pain and pressure, radia- 
tion of pain to the arms, shortness of breath, 
and fear of impending death. Diaphragmatic 
spasm sometimes causes phrenic pain and hic- 
coughs. 

As more of the stomach becomes involved 
in the herniation, the symptoms may intensify, 
become more frequent and are not relieved 
easily When incarceration and fixation occur, 
the symptoms may become continuous dc- 
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Fig 1 1 Case 13 Herniation of a portion of the fundus 
through the para esophageal hiatus There is associated 
wphagospasm as shoun by the string like louer esophagus 
This area related at tunes and filled normally 


mandmg surgical inter% ention for relief The 
bleeding is a sign of significance, indicating 
congestion or thrombosis of \cssels about the 
constncting nng of the opening with erosion 
of tht mucous membrane and e\en ulceration 
in a number of cases 

Many patients go through their lues tvith 
only minor trouble, easily controlled by 
medical treatment But sshen the symptoms 
become continuous and intense, surgery must 
be seriously considered 

The folloiving case histones illustrate the 
\ ariation m the sy mptomatology in esophageal 
hiatus herniations Cases 10 and ir demon 
strate the gastro intestinal symptomatolof^ 

Case 10 C C , No 105474 a woman aged 47 
jears was admitted for the fourth time to Strong 
Afemonat Hospital on June 31 1937 Previous ad 
missions were for acute gastro enteritis suspected 
gastro intestinal malignancy secondary anemia and 
achloihvdna Hernia through the diaphragm at the 
esophageal hiatus finallv was demonstrated In 
1926 alaparotomv was performed becauseadiseased 
gall bladder was suspected This was not found and 
It was thought that a duodenal ulcer was pres 
ent Postenor gastro enterostomy was done at that 
time Epigastric hunger pain 3 hours after eating 
IS now relieved bv food and soda Lower tboraac 
pam IS reliev ed b\ recumbency She obtained relief 
under medical ireattner She gave this up and dur 
ing s months all symptoms grew wone with dyspnea 
hipochromic anemia and achlorhydna and she be 
came sallow The fotient improved under medical 
treatment 



Fig 11 Case 14 4 large amount of the fundus has 

herniated through the diaphragm at the pira-esopha'^a] 
hiatus The rugJJ can be seen traversing the constncting 
e<t c of the sac 

Case n L F , No 1327:6 a male aged 73 years 
was admitted to Rochester Municipal Hospital on 
December it 1936 Nine months previously he 
suddenly !o»t hi» appetite because eating caused sub 
sternal pam which radiated to both lowerquadrants 
Tbere were associatednauseaand vomiting Roent 
genograms at that time were reported as cancer of 
the lower esophagus or cardiac end of the stomach 
Tbere was a loss of ro pounds in weight and anemia 
Examination showed the patient to be emaciated 
pallid vntb an enlarged prostate and secondary ane 
mia The gastro intestinal senes revealed diaphrag 
matic berma with cardiospasm, doubtful lesion at 
the cardiac end of the stomach There was achloc 
hydna but there was no blood in the gastric secre 
tion The grneral opinion of consultants was against 
caranoma The patient w as discharged for medical 
care 

Case 12 illustrates the difficulty m differenti 
ating one of these hernias from a cardiac condi 
tvon 

Case 12 No 119035 a male aged48vears was 
admitted to Strong Memorial Hospital on Septem 
ber 8 1936 He had had a pressure sensation in the 
chest for S years which he thought to be dvspepsia 
For I year he suffered with palpitation and dvspnea 

which he relieved by cutting down on cigarettes 30 

a day Three weeks previous to admission he eype 
nenc^ a seyere sensation of pressure in the chest 
with sharp pains in both arms He felt as if chest 
and arms were gripped in a vise and this lasted 6 
minutes He suffered a similar attack the same 
evening In Boston the electrocardiogram was 
interpreted as coronary disease The patient was 
put on heart drugs Examination showed a heart 
slightly enlarged with some extra svstoles the elec 
trocardiogram showed extra ventricular systoks 
and a sino auricular block The gastrointestinal 
senes revealed that the fundus slid laterally and 
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Fic 15 Case 15. I-ar^ hennation marked symp- 
toms Fluid retention and £uid let el tt ell demonstrated 
Diaphragm shadotrs shorn through breast shadotvs. 


anteriorly through a defect in the diaphragm on 
deep inspiration. The patient vras discharged to his 
pht’sician. Repeated attacks of discomfort after 
meals vrere found to he associated more with the 
hernia. He can now take strenuous exercise with a 
regular heart. The patient is quiescent under medi- 
cal treatment but if trouble recurs surgerj' is to be 
performed. 

Cases 10. II. and 12 showed large hernia- 
tions of the cardiac end of the stomach through 
the esophageal hiatus similar to that in Figure 
20. In Case 13 the esophageal st-mptoms were 
in the foreground. 

C.^E 13. E B., Xo 115330, a woman, aged yu 
\-ears, was admitted to Strong Memorial Hospital 
on May 22. 1036- For 2 to 3 years food had stuck in 
her throat and would not go down especially solid 
food and cold dnnks She could swallow hot drinks. 
Her distress increased food went to a point in the 
center of breast bone stopped and hurt quite badly. 
She suffered shortness of breath, belched and regur- 
gitated. She could usually raise a mouthful of slime 
in the morning For many years the patient suffered 
V ith gas on stomach and belching but no pain and 
no heart bum She was afraid to eat and had lost 
10 to 15 pounds in 3 months. Examination showed 
her to be alert, well nourished, and normal for her 
age. The impression was cardiospasm, but the gas- 
tro-intestinal series revealed herniation, a part of 
the stomach was through the diaphragm and there 
was an angulation of the esophagus Si'mptoms con- 
tinued but the piatient wanted nothing done Phrenic 
nerve cmsh has been advised tFig. 11). 

The 3 following cases are examples of incar- 
ceration and h-xation in the hernial sac Sur- 
gery' is advisable in these cases to set relief 
The patients are so uncomfortable that they 
accept operation readily. 



Case is. E.B. Xo. sSouj. a woman, aged 30 
years, was admitted to Strong Memorial Hospital on 
July 6. 1952- She began to have attacks of sharp 
paiii in the lower left chest la years previously but 
the cause was undetermined. The patient showed 
signs of hematemesis a years before Gastric ulcer 
was diagnosed and strict diet gave no relief. The 
pains grew worse and during the last 5 weeks she 
had endured frequent and severe epigastric pain 
For 1 week there had been constant pain, slight fever, 
hiccoughs and very troublesome pain radiating down 
the inner side of the left arm. Dyspnea had been 
present on exertion for S years Examination showed 
the patient to be well developied and nourished: the 
general phv-sical examination was normal The 
gastro-intestinal series revealed a large herniation of 
the stomach through the diaphragm. She was 
operated upon and the herniation admitted 3 fingers 
easily. The spleen, adherent to the sac. was tom in 
freeing it. Severe bleeding followed which was con- 
trolled by sutunng the spleen. The herniation was 
packed after partial closure. There was some shock 
and a slow recoverv'. Smce operation the patient 
has gained 20 pounds in weight, and there is only an 
occasional mild discomfort in the left, upper quad- 
rant. She has developed arthritis of moderate se- 
verity (Fig 13I. 

C.vsE 13. M.E , Xo 74020 a female, aged 55 
years, was admitted to Strong Memonal Hospital 
on -kpril 13 1033. One and one half vears previous 
to admission she began to have epigastric pain, 
burning m character, radiating to left upper quad- 
rant I to 2 hours after eating It was rdieved by- 
soda and vomiting She expenenced freedom from 
pain for i to 2 week periods Two v.eeks before 
admission, respiratory infection associated with epi- 
gastric pain, nausea and vomiting were present. 
Examination revealed an enlarged heart and hyper- 
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Hg ir Case 13 Herniation of a portion of the fundus 
through the para esophageal haalus There is assoaated 
esophajospasiaasshoH-n bythesfring IJre loner esophagus 
Tliisarea relaxed at tunes and filled (lormaUy 


Fig II Ca e 14 \ large amount of the fundus has 

herniated through the diaphragm at the para-esopha eil 
^iu< The rugu can be seen traversing (he constricting 


Riandtng surgical mtervenlton for rehcf The 
bleeding is a sign of significance, indicalmg 
congestion or thrombosis of vessels about the 
constricting ring of the opening, with erosion 
of the mucous membrane and even ulceration 
m a number of cases 

Man> patients go through their h\cs with 
only minor trouble, easily controlled by 
medical treatment But when the s>mptoms 
become continuous and intense, surgery mu2>t 
be senously considered 

The following case histones illustrate the 
variation m the sj mptomatolog> m esophageal 
hiatus herniations Cases 10 and ii demon 
strate the gastrointestinal 8 )mptomafolog> 


Caseii L F No 12:726 amale 8|:eil7:>ear! 
was admitted to Rochester Municipal Hospital on 
December 21 1936 Nine months previouslj he 
suddeol) lost his appetite because eating caused sub 
sternal pain which radiated to both lower quadrants 
There were associated nausea and vomiting Roenl 
genograms at that time were reported as cancer of 
tbe lower esophagus or cardiac end of the stomaeb 
There was a loss cl 10 pounds in neigbland asemiJ 
Examination showed tbe patient to be emaciated 
pallid witb an enlarged prostate, and secondary ane 
mia The gaslfo intestinal senes revealed diaphrag 
matic hernia with cardiospasm doubtful lesion at 
tbe cardiac end of the stomach There was acMor 
Ji)dria but there was no blood in the gastne secre 
tion Tbe general opinion of consultants was against 
carcinoma The patient was discharged for medical 
care 


Case 12 illustrates the difficult) m differcnti 
afmg one of these hernias from J cardiac condi 


Case 10 C C No 105474 a woman aged 47 
vears «as admitted for (he fourth time to Strong 
Memorial no‘>piUl on June 21 1937 Previous ad 
missions were for acute gastro ententis suspected 
gastro intestinal malignancy secondary anemia and 
achlorhydria Hernia through the diaphragm at the 
esophageal hiatus finalh was demon»trated In 
igj6 alaparotomv was performed bccauscadiseased 
gall bladder was suspected This was not found and 
It was thought that a duodenal ulcer was pres 
ent Posterior gastro enterostomy was done at that 
time Epigastric hunger pain, 3 hours after eating 
IS now relieved by food and s^a Lower thoracic 
pain IS reliev ed bv recumbency She obtained relief 
under medical treatment She gav e this up and dur 
ingS months all symptoms grew worse with dyspntt 
hvpochromic anemia and achlorhydria and she be 
came sallow The patient improved under medical 
treatment 


tion 

Case 13 No 119035 amale aged 48 vears was 
admitted to Strong Memorial Hospital on Septem 
her 8 1936 He had had a pressure sensation m the 
chest for 5 y ears which he thought to be <fj spcp^ia 
For I V ear he suffered w ith palpitation and dvspnea 
which he relieved by cutting down on agarettes 30 
a day Three weeks previous to admission he erpe 
nen^ a severe sensation of pres ute in tbe chest 
with sharp pains in both arms He felt as if 
and arms were gripped in a vise and this lasted 6 
minute He Suffered a sitnilae attack the «ame 
evening In Boston the electrocardiogram was 
interpreted as coronary disease The patient was 
put on heart drugs Etamination showed a heart 
sbghtly enlarged with some extra systoles tbe elec 
trocar^ogram showed extra ventricular sv'toies 
and a sino-auricular block The gastro intestinal 
senes revealed that the fundus slid laterally and 
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Fig 17 Case 48 The constricted area of the herniated 
portion of the stomach is well shown The fluid level 
shown in Figure 16 is m a subdiaphragmatic diverticulum 
of the greater curvature of the stomach 

are a good many cases in which only a small 
knuckle of the fundus is demonstrated during 
the gastro-intestinal barium study (Fig 18) 
The 15 following cases serve to illustrate this 
type of patient The symptoms are often 
severe although the herniation is small In 
some cases the herniation undoubtedly was re- 
sponsible for most of the symptoms, in some 
cases there were other pathological lesions 
associated, in some, the demonstration of the 
hernia was apparently only coincidental 

Cases 18, 19, 20, 21, 22, 23, and 24 have a 
predominant gastro-intestmal history 

Case 18 L C , No 109266, a male, aged 80 years, 
was admitted to Strong Memorial Hospital on No- 
vember 17, 193s The patient gave a history of 
epigastric pain, belching, cramps with nausea and 
vomiting for s to 6 years Five days previous to ad- 
mission diarrhea, melena, and pain occurred Exam- 
ination revealed pallor, slight enlargement of the 
heart, umbilical hernia, liver 2 fingers breadth down, 
enlarged prostate, hypertension and arthritis His 
red blood cells were reduced to i 25 red blood cells, 
hemoglobin 4 s grams The patient was drowsy but 
there was a gradual improvement The gastro-in- 



Fig 18 Case 49 Some small herniations can be demon- 
strated in the flat plate as extensions of the gas bubble 
above the diaphragm 


testinal series revealed a small diaphragmatic hernia, 
2 duodenal ulcers He had spells of bleeding Final 
improvement was brought about under medication 
Case 19 E McK , No 121043, a female, aged 
70 years, was admitted to Strong Memorial Hospital 
on November 5, 1936 There had been insidious 
onset of general weakness, anorexia, and insomnia 
6 months previously from which the patient recov- 
ered somewhat with bed rest Similar attacks oc- 
curred 2 months later with vague epigastric discom- 
fort especially on bending over There was present 



Fig ig Case 50 A lateral view sometimes gives an 
accurate picture of the amount of herniated stomach and 
Its relation to the diaphragm 
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tension The gastro intestinal senes showed a large 
herniation of the stomach through the diaphragm 
An operation was performed m which stomach and 
spleen were returned to the abdominal cavity TTiere 
was no ulceration of the stomach and the diaphragm 
was repaired Convalescence was uneventful The 
patient has been as>mptomatic to 1938 (Fig 13) 
Case t6 FS ^o 3725 a woman aged64 3ears 
was admitted to Strong Memorial Hospital on No 
vember 3 1926 Anemia and weakness occurred 
periodically for 14 years and the onset always fol 
lowed fatigue She had been in bed all summer 
previous to admission Iron and rest usually were all 
that were necessary There was no loss id weight 
and no gastro intestinal symptoms Severe melcna 
occurred 27 years before and there was occasional 
bleeding from the rectumsince Examination showed 
a stout pale but generally normal individual with 
severe secondary anemia Tarry stooU were noted 
The gastnc secretion had a normal acidity but blood 
was present The gastro intestinal senes revealed 3 
large portion of the stomach above the diaphragm 
with a definite constriction which divided the stem 
ach into -» portions Her brother aUo had a dia 
phragmatic hernia Exploration was advised and 
this was done by Dr Dan Jones in Boston Her 
niation was found present without constriction or 


thickening of the stomach Nothing else abnormal 
was found (Fig 14 ) 

Occasionally, in spite of the seventy of the 
sjmptoms, operation will be refused In such 
an event treatment must of necessity be 
symptomatic and is not hkely to be effective 

Case 17 E B , No 58626, a female aged 69 
years, was admitted to Rochester Municipal llos 
pital on March 21 1932 because of abdominal pam 
and vomiting The patient had been in good health 
till December, 1931 Then lower abdominal pain 
occurredwithseverecramps diarrhea lotoiystoob 
daily vomiting for I month burning epigastric pam 
and belching for 2 weeks Examination showed the 
patient to be well developed and nounshed with 
adentia thoracic kyphosis emphysematous chest 
arteriosclerosis tenderness in both upper quadrants 
espcaally the right and a palpable mass in the right 
upper quadrant \ omitus contained blood The 
gastrointestinal senes revealed a large herniation 
of the stomach 6 by 8 centimeters through the dia 
phragm Surgery was advised but was refused 
komitmg continued and there was no improvement 
on discharge from the hospital 

The majority of patients with esophageal 
hiatus hernias have puzzling histones There 
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Fig 23 Fig 24 


Figs 23, 24 and 23 Case 54 These 3 roentgenograms 
demonstrate a thoracic stomach In Figures 23 and 24, 

2 pouches are seen In Figure 23 the lower thora-c is 
occupied by an air and fluid containing cystic area with an 
extension of a similar area to the left and below the left 
diaphragm The right diaphragm is above the stomach 
The esophageal opening is to the right of the median Ime 
and high up The whole stomach is betw een the right dia- 
phragm and above the liver in Figure 23 This must be a 
freely mobile stomach w hich passes back and forth through 
a large defect posteriorly betw een the right and left leaves 
of the diaphragm The nght diaphragm represents a true 
eventration There is a congenital shortening of the 
esophagus 

Case 23 W O , No 101098, a male, aged 62 
years, was admitted to Rochester Municipal Hospital 
on April 7, 1935, suffering from vomiting, dizziness 
and weakness He vomited coffee ground material 
immediately after W'aking on the morning of admis- 
sion This was followed by nausea and extreme 
weakness but no pain He had lost 33 pounds in 6 
months He experienced occasional heart burn 
w hich w as relieved by soda He was a heavy drinker, 
obese, pale, and slightly anemic with tarry stools 
The gastro-intestmal series show'ed a small dia- 
phragmatic hernia A Sippy diet and rest were 
prescribed Stools were guaiac positive for 18 days, 
and he was discharged m good condition 

Case 24 AH, No 120834, a woman, aged 63 
years, was admitted to Strong Itlemonal Hospital 
on October 23, 1936 Her complaints were heart tinal series 2 years before were pronounced all right 
trouble, stomach trouble and weakness, dropped at another hospital She had been in bed most of the 
beats, low blood pressure, poor appetite, frequent time since, had eaten little and had vomiting spells 
nausea and belching for 2 years The gastro-intes- 2 weeks previously The general examination was 



26 S 


SURGERY, GY^ECOLOG\ AND OBSTETRICS 



lig J3 Clae SI Herniations as large M this may not 
gi\c any evidence of their presence when the patient is 
standing Recumbency is necessary to show them 


some nausea but no vomitinz The patient was de 
pressed but well deseloped and nourished her 
teeth w ere in poor condition and there was a moder 
ate hjpertenaion Otherwise her condition was nor 
mal The eastro intestinal series «howed a small 
herniation uirough the esophageal hiatus a small 
stomach but no ulcers No s> raptoms were present 
while the patient was under medical treatment 
Caseso DC No 123870 amale aeed 47 yea« 
was admitted to Strong Memorial Hospital on 
January 3 1037 He complained of nervous eOiaus 
lion headaches weakness and a constant desire to 
rest to a period of 7 vears Two months previous 
to admission he experienced discomfort after eating 
which was not relieved bv mdk but was alwajs 
relieved bv soda He also complained of conslipa 




Tu, It Cases* V large pirtion of the stomach henii 

ates into the chorae m some cases 


tion and had lost 5 to 10 pounds in weight The 
patient was poorlv developed and nourished with 
slight exophthalmos and hvpolenvion Examination 
was generallv negative The gastro intestinal sene 
showed a small herniation through the diaphragm 
at the cardia The patient complained of pain on 
inspiration as the herniation occurred He was 
discharged for medical treatment 
Case 21 RS No 84491 a male aged36>e8rs 
was adrailled to Strong Memorial Hospital on De 
cemberi 193? For 5 years the patient had suffered 
distress before meal* which was relieved bv soda or 
food Ills case was diagnosed as duodenal ulcer here 
m 1934 Uhen he followed medical instruction he 
was free from sv mptoms In the last few months he 
complained of heart burn and vomitmg On the 
nifiht preceding admission he vomited Wood for the 
first time and his stool was black Examination 
showed a normal individual except for a pilonidal 
sinus and the presence of blood in stool* There was 
no anemia The gastro intestinal senes revealed a 
small esophageal hiatus hernia which improvea 
ramdh under medication 

Case 22 No 127312 a female aged 54 yean, was 
admitted to Strong Memorial Hospital on Mav 2 
10x6 An appendectomy had been performed 3 
vear* previously The gall “"[,1c 

suspiaon at that lime as a source of mild fP 
distres* The patient suffered for i >Mr with ga 
immediately after eating which 
belching There was an increasing discomfort with 

asen cof crowding below the sternum and occasional 

precordial pain Four nights ^etoe adjuis^on a 
Uvercbout of precordial pain radiated down the Icl 

arm lasting i hour and requmng morphine Jtn 

cholecvstogram was normal 3 R"/', “ i' the 

her phvsician believed the ga'I ‘ ^ 

tro intCbUnal senes revealed a small hermai 
ihnmBh lie esopbajeal hiatus p.lo o p.sm 

ardiwpasm There svas no duodenal ulcer 
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Fig J7 Case 56 Practically the whole stomach is above Fig 28 Case 56 The diaphragm level show s w ell below 

the diaphragm in this case (Three-fourths lateral new ) the thoracic stomach in this new. 


of the kidneys also In the course of his examina- 
tion a small diaphragmatic hernia was noted at the 
esophageal hiatus He died at home the next month. 

Case 31. R B , No. 25287, a male, aged 61 years, 
was admitted on May 25, 1930, to Rochester Munic- 
ipal Hospital, with an impermeable stricture of the 
urethra Mineral oil could be passed by the sphincter 
with little difficulty Dilatation of stricture follow- 
ing mineral oil led to oil embolism of the lungs and 
kidneys The patient died On postmortem exam- 
ination a diaphragmatic hernia was found on the 
left side 

Case 32 F M 0 , No 99222, a man, aged 72 
years, was admitted to Strong Memorial Hospital on 
February 13, 1935, wath a prostatic obstruction 
Two weeks previously there were anorexia, fullness 
in the epigastrium, gradual onset of nausea following 
ingestion of food, and constipation Examination 
showed a heart slightly enlarged to the left and 
moderate sclerosis General examination was nor- 
mal The gastro-intestinal series showed a small dia- 
phragmatic hernia A perineal prostatectomy was 
performed He was discharged in good condition 
and has had no further stomach complaint. 

It is not uncommon to note that the whole 
fundus has herniated through the esophageal 
hiatus Cases 33 to 36 are t3ipical examples 

Case 33 MS, No 72433, a man, aged 56 years, 
was admitted to Rochester Municipal Hospital on 
May 6, 1937 For 3 to 4 months he had a chronic 
cough with yellowish sputum, which became bloody 


in the last 4 days There were vague anterior chest 
pains, some night sweats and questionable loss in 
w eight, mild nausea and occasional vomiting Exam- 
ination showed the patient to be obese with chronic 
bronchitis, bronchiectasis, and chronic sinusitis The 
gastro-intestinal series revealed a diaphragmatic 
hernia which consisted of the whole fundus of the 
stomach He was discharged for medical treat- 
ment. 

Case 34. M N , No 60770, a w'oman, aged 50 
years, was admitted 8 times to Rochester Municipal 
Hospital from May 9, 1932 to October 26, 1937, for 
gynecological complaints, hypertension, and dia- 
betes On her sixth admission, February 1937, she 
complained of diarrhea associated with epigastric 
pain This came immediately after eating and lasted 
2 to 3 hours, leaving a soreness in the epigastnum 
Food aggravated the pain. The gastro-intestinal 
senes showed a large sac of stomach herniated 
through the diaphragm at the esophageal hiatus and 
associated pylorospasm On her last 2 hospital ad- 
missions, she complained of no symptoms referable 
to the epigastnum 

Case 35 A P , No. 63663, a woman, aged 63 
years, was admitted to Strong Memorial Hospital on 
June 5, 1936 Six weeks previously she noticed 
mucus and blood in her stools, also a dull aching in 
the left, lower quadrant. There had been gas on the 
stomach and belching but no other gastric sjunp- 
toms Examination showed a well developed and 
nourished individual with artenosclerosis and mild 
artenosclerotic heart disease Blood was present in 
the stool Banum enema was negative, stomach 
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Tig i6 C&w Spiral of stomach nbKb is all 
ahovf the diaphragm ercept pyknc en<f hlufuple pan 
creatic calculi dnnonstTatad below lb« stomach confirmed 
at necropsy 

segative Sbe had lost ir pounds in o months The 
gastro intestinal senes showed a small hiatus berma 
Hiih a duodenal ulcer suspected Under medication 
the patient improved 

Case as simulates a cardiac complaint 
Case 3$ J G.No 19024 a mao agedi59>ears 
nas admitted to Rochester Municipal Hospital on 
September 8, 1937 On a previous admissions coto 
nai) occlusion and heart disease were proved b> the 
electrocardiogram Sharp retrosternal pam radiated 
to the fingers on the left side alter eaeitioo Heart 
medication was given and there was a gradual 
recovery There are now recurrent pains plus di» 
tention nausea alter eating mild anorexia with a 
loss of ? pounds m weight The gastrointestinal 
series showed a herniation through the middle of 
the dome of the diaphragm when patient was m 
Trendelenburg position The patient complained of 
pain on deep inspiration and said that this pain was 
what he ordmanlj experienced 

Case 26 illustrates how symptoms maj be 
latent for >ears in these cases, and then be 
come atino>ing 

Cask 26 \ P No 126460 a man agedSyyears 
was admitted to Rochester Municipal Kospiial on 
April 16 1937 lie had been well tdl 6 months 
previousl> Then a non productive cough shortness 
of breath sensation that there was sofflethmg that 
caused difficulty m swallowing hoarseness and Iom 
of weight occurred Examination showed signs of 


*ge and a hvpertfophied prostate Banum showed 
in esophageal hiatus hernia On smooth diet and 
bcUadanna the patient iir proved and was discharced 
for medical care 

Cases 27 to 32 had other associated diseases 
anHsmall thumb sired para esophageal hernia 
tions 

Case *7 GT No 61193 * woman aged 41 
\ears had been admitted 15 times to Rochester 
Municipal Hospital from May 14 1932 to February 
9 »937 Previous entries were for tertiary syphilis 
suspected cholecystitis right hydronephrosis dou 
ble (eft ureter pyelitis cystitis gynecological com 
plaints anxiety state etc Care/uJ studies faded to 
reveal a definite organic basis lor her numerous com 
plaints Ini of her later admissions shecomplsined 
of nausea vomiting, and pain m the epigastrium 
alter meals The gastro jutestjnal series showed a 
small herniation through the esophageal hiatus on 
de^ inspiration Tbtre was also cardiospasm and 
slight pvlorospasm but no ulcer She was matad 
lusted threatened suicideaad the social problem was 
very complicated She was symptomatically re 
keved by medication She was told about her 
stomach and has had relapses of her symptoms from 
time to time 

Cast aS MO, No S9464 a woman aged 77 
years was admitted to Strong Memorial Hospital 
oaRovember 16, 1936 Eighteen mcmthvpieMouvly 
there had been an onset ot pain m the right shoulder 
generalized later over the back which lasted a 
weeks This was followed by a persistent non ndi 
atmg pam over the entire lower abdomen without 
oauses or vomiting 2fer mother died of carcinoma 
of the breast andheisonhadcarciiinmaof the colon 
An appendectomy was performed ro jears pre 
MOusly and a gall bladder operation 27 yean before 
The patient was obese, with degenerative arthritis 
and hy-pertension The remainder of the examina 
tionwasnormaf Thegastro intestinal senes showed 
a small herniation through the esophageal hiatus 
diverticula of tie duodenum and gastnc and duo 
dedal ulcers She w as asymptomatic during medical 
tieaemeac 

Case 29 ES No 121036 a male aged 61 years 
was admitted to Strong Metnorial Hospital on Ao 

\eniber4 2936 suffering with loss of strength and a 

sore tongue For 6 w eeks there had been pufSpess of 
ejelids palpitation of heart and pain radiating down 
the left arm This was rehev ed by rest ife had ty 
phoidat 16 years ot age and had a yellowish appear 
ance tCheti given liver and iron he improied 
Diagnosis revealed pernicious anemia The gastro 
intestinal senes showed a small diaphragmatic 
henua at the esophageal hiatus and pjloro«pasm 
He improved under medical care 

CASE30 \C No tii37t amale 3eed73)«“ 
was admitted to Rochester Municipal Hospital on 
January 24 1936 with generalized tuberculosis 

puhaiOBary mtestioal and peritoneal and probably 
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rate diagnosis becomes increasingly difl&cult. 
In our esophageal hiatus hernias we have 
noted the presence of the degenerative disease 
of age (arteriosclerosis, heart, kidney, dia- 
betic, and prostatic conditions), pneumonia, 
syphilis, cholecystitis, gastric ulcer, cancer pf 
the rectum and colon, and acute appendicitis 
The 4 following cases illustrate these diffi- 
culties. The patients all had very serious 
pathological conditions in addition to the her- 
niation of the fundus. In all cases from Cases 
33 to 43 there was as large a portion of the 
fundus herniated as is shown in Figure 15. 

Case 40. LG, No. 48186, a -woman, aged 60 
years, -wasjadmitted to Strong Memonal Hospital 
on January 6, 1934. She was a garrulous Irish 
woman who would not give a consistent story One 
gathered that she had considerable pain in the lower 
thoracic and upper abdominal regions It radiated 
under the sternum, was aggravated by eating, and 
relieved by hot water. There was also spasm and 
bleeding from the rectum The patient also had a 
cough, with mucopurulent sputum Examination 
showed loss of weight, hypertension, an area of dull- 
ness at the right base posteriorly with diminished 
breath and voice sounds, prolapse of the rectum, 
moderate secondary anemia and no fever. Roent- 
genograms showed a dense shadow on the right lung 
extending from the seventh postenor rib to base 
The gastro-intestmal series revealed a herniation at 
the cardiac end of the stomach through the dia- 
phragm The shadow m the right chest varied in 
size The patient remained m the hospital for 3 
months and improved under medical treatment Im- 
pression was that there was carcinoma of the lung 
and a hernia of the diaphragm She died on May 
II, 1937 atherhome The cause of death is unknoivn 
Case 41. C P , No 128726, a male, aged 46 years, 
was admitted to Strong Memorial Hospital on June 
6, 1937 There had been a gradual onset of gnawing 
pain in the mid epigastrium, associated with nausea 
and vomiting for 4 days, vomitus was chocolate 
colored and blood streaked Since then vomiting, 
distention and hiccoughs have continued Tempera- 
ture was 100 s, pulse 80, white blood cells, 7,300 
The patient was undernourished, pale, dehydrated, 
and suffered loss in weight There was a moderate 
distention and tenderness in the left para-umbihcal 
region The stool was guaiac plus, gastric analysis 
was also guaiac plus The gastro-intestmal senes 
revealed a 6 centimeters diaphragmatic hernia of 
the stomach with spasm of the pylorus and palisad- 
ing of the small bowel He was observed six days 
but there was no improvement Exploration showed 
a gangrenous appendix and generalized pentomtis 
Death followed s days after operation 
Case 42 RT,No 117284, a male, aged 78 years 
was admitted to Rochester Municipal Hospital on 
July 21, 1936 The patient gave a history of occa- 


sional mild substernal pain with cough, hemoptysis, 
night sweats, weakness, loss of weight, emaciation, 
and cyanosis There were a few rales at both bases, 
otherwise the lungs were normal Roentgenogram 
revealed a probable infiltrating carcinoma of the 
right lower lobe The gastro-intestmal series showed 
a herniation of the fundus of the stomach through 
the esophageal hiatus with fixation within the thorax 
The patient died in August, 1936- Autopsy showed 
orgamzing pneumonia, pyelonephritis, and general 

Case 43 AS., No 82548, a female, aged 57 years, 
was admitted to Strong Memorial Hospital on 
November 22, 1933 She entered because of acute uri- 
nary retention Cystitis with a narro-wing of the 
urethra was found. She also had a change in bowel 
habits, 6 to 8 months of increasing constipation and 
blood in the stools Barium enema was negative, 
the proctoscope revealed hemorrhoids The gastro- 
intestinal series showed delay and herniation of the 
stomach wall through the esophageal hiatus. The 
patient was readmitted on August 19, 1935, with 
increasing constipation, vomiting, pallor, and dis- 
tention Barium enema was again negative After 
exploration showed carcinoma of the hepatic flexure, 
a cecostomy was performed Death occurred on the 
following day. 

The presence of S3^hilis in some of these 
patients may also render an accurate evalua- 
tion of symptoms difficult Five such exam- 
ples are here given. 

Case 44. MM, No 89744, a woman, aged 24 
years, was admitted to Rochester Municipal Hos- 
pital on May 20, 1934, because of vomiting, loss of 
appetite, loss of strength, and a loss of 20 pounds in 
weight during the previous month. This followed an 
attack of influenza Examination was negative ex- 
cept for slight anemia, Wassermann was 4 plus, 
cholecystogram was normal The gastro-intestmal 
senes revealed a small hernia through the esophageal 
hiatus There was a gradual improvement under 
medical treatment 

Case 45 H M , No 89022, a male, aged 44 years, 
was admitted to Strong Memonal Hospital on May 
6, 1934, because of vomiting For 8 to 9 years the 
patient suffered with epigastric oppression which 
was relieved by soda and eructations. He had been 
well till 5 days previously, then nausea set in, which 
was relieved by soda, but he had been vomiting re- 
peatedly since He had had chancre 15 years before 
and occasional transitory pains in the heels, Wasser- 
mann was 2 plus At examination findings were 
norrnal The gastro-intestmal series revealed a 
hernia of the stomach through the diaphragm but no 
ulcer Under rest, diet, and drugs he became symp- 
tom free and was discharged The patient returned 
in 5 days with a recurrence which was again con- 
trolled when he was put on an antiluetic treatment. 

Case 46 F K , No 25149, a male, aged 57 years, 
was admitted to Strong Memorial Hospital on June 
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Fig Cases; It le advantageous to demoostnte the 
end of the esophagus m these cases 1 1 sho<s» uell here and 
It is apparently congenitally shortened The diaphragm 
levels are uell seen belou m this lateral vien 


aciditv nas normal The gastro intestinal senes re 
vealea no evidence ol ulcer or cancer There nas a 
herniation of the fundus through the esophageal 
hiatus She improved under medical treatment and 
tias reassured regarding cancer 
Case 36 \ k No 30360 a woman aged 52 
>ears was admitted to Strong Memorial Hospital on 
December 4 1929 Four weeks previously she 

awakened feeling weak nervous and dizzy and these 
symptoms persisted Her phjsioan sent her lo the 
hospital because of blood in the stooh Laamma 
tion revealed varicose veins hallue valgus kyphosis 
and secondary anemia The gastro intestinal series 
showed a herniation of the cardiac end of the stom 
ach through the esophageal hiatus There was no 
evidence of gastric ulcer or cancer Barium enema 
was negative I roctoscopic inspection revealed 
hemorchoidi onl> and the patient was discharged 
for medical care 


Cases 37 and 38 had definite evidence of 
diseased gall bladders m addition to the gastric 
complaints 


Case 37 CM No 70195 a man ageds3>«rs 
was admitted to Rochester Alunicipal JIospiUl on 
Januarv 12 J933 ffe gave a history of stomach 
trouble dating from t>phoid 23 years prwouM) 
Ever since he had a dull heavy feeling m the mid 
epigastrium heart burn belching occasional nausea 


and somjting which gase relief Discomfort was not 
relieved by meals but was aggravated instead He 
dreaded the thought of eating but had gamed m 
weight in the last years When he bent forward 
he had a feeling that everything would come out of 
his mouth Examination showed a man well devel 
oped and nourished with slight hypertension and 
hemorrhoids The impression was gastric lesion 
and cholecystitis The gastro mtestinaJ series re 
vealed a herniation of the stomach through the 
^phageal hiatus the cholecvstogram showed 
chronic cholecv stitis He received symptomatic 
treatment and improved He now has occasional 
attacks of burning which are relieved by soda and 
diet 

CASE38 HS No 126260 a male aged 77 years 
was admitted to Strong Memorial Hospital on -Vpril 
3 1937 He had been well till 3 years previously 
when he began to lose weight Six days before ad 
mission he felt a sudden progressively severe epi 
gastric pain coming on while at rest which radiated 
over the entire upper abdomen more to the tight 
than to the left Later vomiting occurred with 
tarry black malenal and continued nausea He 
was afraid to eat and lost weight rapidly He had 
a similar attack 20 vears before ana suffered with 
typhoid at 45 vears of age There was fullness and 
tenderness in the nghl upper quadrant and epigas 
tnum and blood in the stools The gall bladder lest 
was positive for stones He had evidence of myocar 
dial damage The gastro intestinal senes revealed a 
large diaphragmatic hernia and a diverticu]o<i>of 
the large bowel Rapid improvement was brought 
about under medical irealnent 


In case 39, the large fundus herniation was 
discovered when barium was given by mouth 
to check on the possibility of a partial obstruc 
tion of the small bowel The patient had had 
a resection for carcinoma of the rectum i year 
previously 

Case 39 J M No 106067 a woman aged 67 
years was admitted to Strong Memorial Hospital on 
August II 1936 In August 1935 she had been in 
the hospital for resection of carcinoma of the rectum 
Since discharge she had had cramp-Iike pains 2 to 3 
tunes a week located around the umbilicus on the 
right followed by diarrhea She had gained 13 
pounds Since she nas discharged from the bospilal 
Ceneral examination was not remarkable The 
colostomy opening was redundant The gastro m 
testinal senes showed a diaphragmatic hernia of the 
stomach through the esophageal hiatus There was 
fixation and slight obstruction due to diaphragm 
spasm There was no intestinal obstruction in the 
small bowel The patient improved under careful 
regulation of diet and catharsis 

When patients have reached later life and 
other diseases are actually present, the accu 
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. stowed chronic bronchitis, emphysema and arterio- 
sclerotic heart disease In the course of her examina- 
tion, a diaphragmatic hernia through the esophageal 
hiatus ivas noted It was chiefly seen on deep in- 
spiration, on coughing or straining She was asymp- 
tomatic in the hospital (Fig 18). 

Case 50 B D , No 23844, a woman, aged 58 
j'ears, was admitted to Strong Memorial Hospital on 
March 6, 1935 Two years previously she had com- 
plained of increasing fatigue, gam in weight, short- 
ness of breath on stair climbing, also attacks at 
night in which she feared death. These attacks con- 
sisted of severe lancinating pains and soreness of the 
right costal margin After large meals there was in- 
digestion with pressure upward on the left side which 
could be relieved by belching Several months before 
she developed a dull, non-radiatmg pain in the left 
upper quadrant It was more marked on exertion 
and on lying down If it came on in recumbency, she 
got some rehef by getting up The condition grad- 
ually grew worse Examination showed moderate 
anemia and obesity. The gastro-intestinal series re- 
vealed a large para-esophageal hernia and possible 
gastric ulcer She had been comfortable under 
medical regimen (Fig. ig) 

Case 51 D.B , No 21060, a woman, aged 77 
years at last admission, was first admitted to 
Strong Memonal Hospital on January ii, 1929. She 
has had 4 admissions since, mainl)^ for cardiac and 
diabetic complaints She was thought to have 
chronic cholecystitis because of resistance and ten- 
derness in the right upper .quadrant Cholecysto- 
gram was within normal limits The gastro-intesti- 
nal series showed a herniation of the upper portion 
of the stomach through the esophageal hiatus It 
produced no motility disturbance (Fig 20) 

Case 52. C K , No 72927, a woman, aged 67 
years, was admitted to Rochester Municipal Hos- 
pital on March 20, 1933, for frequency, dysuna,and 
pain m the right side which lasted 4 months Stereo- 
pyelogram showed ptosis of the right kidney with 
hydronephrosis, and double ureter on the left side 
For 25 years she had had attacks of severe epigastnc 
pain and vomiting The pain grew worse at night 
and was somewhat relieved by lying on the left side 
A cholecystectomy had been performed 27 years 
previously Examination revealed an emphysema- 
tous chest, hypertension, a scar in right upper quad- 
rant, and a palpable right kidney The gastro- 
intestinal senes showed herniation of a large portion 
of the stomach through the esophageal hiatus 
Symptomatic treatment only was given (Fig. 21) 
Case 53 MB, No 48659, a woman, aged 66 
years, was admitted to Strong Memonal Hospital 
on June 24, 1931, because of weakness, anemia, ex- 
cessive gas, and constipation for i year There had 
been occasional icterus and day colored stools, also 
sharp pain under the nght costal margin and into 
the low back The patient had lost 15 pounds m 
weight and had had cohtis and dysentery for 5 years 
Examination revealed the patient to be ovemour- 
ished with moderate anemia, slight enlargement of 


the heart, mild hypertension, and guaiac positive 
stools The gastro-intestinal series showed the 
entire cardia through the diaphragm Medical treat- 
ment gave relief (Fig. 22). 

The partial thoracic stomach which extends 
through the esophageal hiatus may also give 
puzzling signs. In consequence, diagnosis of 
pulmonary cavity, pleural fluid, thickened 
pleura, bronchiectasis, pneumonia, mediasti- 
nal tumor and pulmonary carcinoma have 
been made in these cases 

The roentgenogram again furnishes the 
complete evidence and often demonstrates a 
bizarre arrangement of the organs in the 
thoracic cavity. Case 54 is a typical example 
of a thoracic stomach The flat plate shows a 
large cystic area in the lower right thorax It 
has a fluid level The lateral view shows it to 
be 2 gastric pouches; and the barium demon- 
strates that the whole stomach occupies the 
right lower thorax. The greater curvature of 
the stomach is to the right and the cardia, 
pylorus, and lesser curvature toward the me- 
dial side. 

Case 54 B R , No 98019, a woman, aged 46 
years, was admitted to Rochester Municipal Hos- 
pital on October 16, 1936 She had had gaseous indi- 
gestion for 4 years, and 2j^ years previously nausea 
and vomiting occurred r hour after meals. This 
condition was relieved somew'hat by soda There 
was an increasing burmng pain in the epigastrium. 
In the past 2 years she had lost 30 pounds in w’eight 
and felt full after she had taken a small amount of 
food She had received treatment without avail For 
24 years she had suffered with rheumatism and had 
well developed, crippled joints, an enlarged thyroid, 
and moderate hypertension There was a dull per- 
cussion note in the nght lower lobe, posteriorly; 
breath sounds were diminished, vocal fremitus and 
tactile fremitus were present in the same area, 
and there was a splashing sound heard after shaking 
the chest Laboratory findings were negative. A 
diagnosis suggested stomach ulcer or cancer and 
nght pleural effusion The gastro-intestinal senes 
showed a right-sided intrathoracic stomach with a 
large out-pocketmg along the lesser curvature, prob- 
ably a diverticulum Medical treatment was ad- 
vised (Figs 23, 24, 25) 

Case 55 illustrates the rotation of a major 
portion of the stomach in the thoracic cavity 
with only a small portion of the pyloric end 
subdiaphragmatic. 

Case 55 TN, No rioSoS, a woman, aged 61 
years, was admitted to Rochester Municipal Hos- 
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3 19*9 He gave a history of m:d epigastric pain for 
3 months a dull steady, nearly constant pain 
sharply localized high in the mid epigastnum Occa 
sionally it nas parasternal given to acute esacerba 
tions which was precipitated by varying postural 
changes, and relieved m the same manner and by 
rest Examination showed enlarged glands sbghtly 
enlarged heart, moderate sclero:>u pupils sluggish to 
light, arthritis espeaally of the dorsal spine, and 
Wassermann 4 plus The gastro intesbn^ senes 
revealed a hernia through the esophageal hiatus 
Pain was controlled largely by antiluetic treatment 
Occasional attacks like indigestion lasted i hour 

Case 47 MB, No 1**333 a woman, aged 40 
>ears was admitted to Strong Memorial Hospital on 
December s8, 1936 At a previous admission in 
February, 1936 examination revealed a mild, tone 
nodular goiter Since then there had been symptoms 
of indigestion gas occasional right upper quaikant 
pain palpitation, and transient dizziness Improve 
ment was brought about with belladonna The 
patient w as nervous, emotional, mth a large thyroid, 
but otherwise was normal physically Wassermann 
tests on 3 occasions were one plus, two plus and 
negative xespecUvely The gastro intestinal senes 
showed a small diaphragmatic hernia at the cardia 
The patient complained of pam on deep inspiration 
as the stomach herniated There were associated 
cardiospasm and pylorospasm She was put 00 
medical treatment with still persisting mdd synp- 
toma 

Case 4S J B , No 173d a male aged 52 years 
was admitted to Strong Memorial Hospital on July 
7 igad For 3 years the patient had a run down feet 
ing and m June 1925, had to give up work because 
he was weak and anemic He was treated for pens 
Clous anemia until January 1926, but there was a 
gradual decline through winter with vague stomach 
and chest pains The patient had had chancre 32 
years previously Patient was sallow, and bad 
peculiar rumbling sounds over the precordium 
There was a percussion note at times tympanitic 
over the heart region splashes and clicks synebron 
ous with heart beat, tenderness in the epigastnum, 
and absence of knee jerks and secondary anemia 
Wassermann 4 plus The gastro intestinal senes 
showed a diaphragmatic herniation of stomach and 
div etticulum of stomach below the diaphragm The 
patient was put on antiluetic treatment and im 
proved 

In Case 48 the roentgen ray demonstrated 
a very unusual picture In addition to the 
large mtrathoracio’sacculation, whichappeared 
hke a c> Stic area in the lower left chest there 
was also a diverticulum extending laterally 
from the greater curvature below the dia 
phragm Figs 16 and 17 , , 

The diagnosis can be suspected from the 
symptoms and signs It is chnched by the 


roentgen examination Banum may be neces 
sary m a gastro intestinal senes or in a cl> sma 
in order to show the lesion The esophageal 
hiatus hernias can be noted occasionally in 
the upnght position, but usually the lesion is 
much more pronounced when the patient is 
redmmg It may even require deep inspira 
tions to demonstrate the small portion of the 
cardia above the diaphragm Sometimes the 
air bubble will be suffiaent to outhne the her 
niation (Fig 18) As a rule a swallow of 
barium demonstrates the lesion accurately 
Hus must be differentiated from cardiospasm, 
and diverticulum of the esophagus It is 
simplified when the rug® of the cardia can 
be traced directly into the sacculation across 
the intervening diaphragm which causes a 
constnction about the area (Fig re) It is 
often surprising how large a portion of the 
stomach can be demonstrated above the dia 
phragm when the patient is prone, only to 
have \i completely subside below the dia 
phragm level on standing (Fig 20) 
Esophagospasm (Fig ii) and cardiospasm 
are often assoaated, and frequentl> p>Ioro 
spasm as well This makes the diagnosis of 
lotramural gastnc lesions difficult The 
banum by mouth will many times giv’e defi 
nite fluid levels, indicating the partial stasis 
w^cb is present in some ol these stomachs 
(Figs 13 and 14) Transition to the true 
thoracic stomach can be determined only b> 
demonstration of the length of the esophagus 
If It 15 present and curled back upon itself so 
that the stomach could be put below the 
diaphragm if necessary, the case is a true 
hiatus hernia (Fig ii) In the true thoracic 
stomach the esophagus is congenitally short 
ened, making subdiaphragmatic restoration of 
the stomach impossible Consequently, it is 
important to visualKe completely the esopha 
gus in all these patients Some hiatus hernias 
contain a large portion of the stomach (Figs 
21 and 22) Cases 49 to 53 show the radio 
graphic appearances described above 
Case 49 G R No 120760 a woman #ged 67 
yean was admitted to Strong Memonai Hospital on 
October 30, 1936 She had had jaundice with fever 

at tojeatsofage Appendectomy had been performea 

S3 years prev lously Her present admission was con 
ceracd with attacks of bronchitis Twee were no 
symptoms referable to the stomach Examination 
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catheter through the hernia opening to equal- 
ize the pressure was suggested by Mayo It 
is a useful procedure in a difficult case. 

Minor t)q)es of esophageal hiatus hernia 
may be relieved by simple phrenic nerve block 
though thisisnot always successful. This meth- 
od is also applicable to very old or debilitated 
patients who wiU not stand a procedure of 
greater proportions Care should be taken to 
determine just what position the stomach and 
esophageal junction will assume In case this 
is not done the angulation between the esoph- 
agus and the stomach may be increased and 
the symptoms may become worse The excel- 
lent studies of Lichtenstein on this question 
should be known to surgeons contemplating 
this procedure. At times the right phrenic 
probably should be the nerve temporarily 
paralyzed (ig) 

In some cases of thoracic stomach in which 
there is a pinch-cock action of the edges of the 
diaphragm on the herniated organ, a phrenic 
block win give relief (Case 57) In other cases, 
no benefit follows this procedure (Case 58) 

When the spleen is adherent inside the sac 
of an esophageal hiatus hernia, it may tear 
easily if handled while the respiratory excur- 
sions are greatly forced This forms a com- 
plication which may be very serious The 
spleen should either be sutured if possible 
(Case 14) or removed if necessary under such 
circumstances 
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pualonjasuaiyio 5936 Shehadlostscpoundsiafi 
mouths Five months previous she had had a watery 
diarrhea associated snth nau ea, bloating and lo 9 
cd ap; eiiie There ivas ettretne tyeahne^* paJpita 
turn dvspnea and spots before the eves Three 
necks before adraissioi she had a second bo^t o* 
diarrhea with blood in stoo! and had fainted several 
times recentjy At is years of age he had tvpboid 
and had an appeudcttomy performed 30 years pre 
Mouslv Inraination revealed pallor pyonhea, 
moderate di'tefitioD severe secondary anenua, com 
plete achlorhvdna, chtomc cholewstitis frotra 
venous tholecystogram) and pancreatic calculi The 
gastrointestinal senes showed short esophagus, 
cardia of the stomach above the diaphragm, bodv 
of the stomach curled upward for 21; to .0 centi- 
meters be*' nd the heart and to the right of carcha 
portion then downward and to the Uft through the 
diaphragm Onlv one fifth to one sixthof the entire 
stomach was below the diaphragm She gradjsijy 
btcame nor'e Asciie® developed with thrombosis 
of the left jliac Death occurred on March 3, lOjfi 
Anatomical diagnosi revealed multiple pancreatic 
calculi with complete atrophy tuberculosis of the 
pentoaeuBi, diaphragm, leii pleura, spleen, and 
nght adrenal, multiple pulmonary emboli and 
hern a*tos 0! the stomach through the diaphragm 
tFlg 9'^' 

C& es $6 diid 57 show further vanaltons jn 
these gyiiting, twisting, gastric bermations 
above the diaphragm 


set of severe epiga-vtiic pam dunog meal or imme 
diately after phicb was reheved by dnnkins watti 
or by vomiting This occurred once or twice a week 
wth belching and fiatulence Roeotgenograui 
s^ed a diaphtagmatic hetma and diverticula »q 
• so large bowel Medicsl treatment was adminis- 
lered but symptoms increased Occasional pam 
rndiated to the left stouider Cxanunapon was 
essentially nurmal The gastro-mtestiBal cries 
sboned about three fourths of the 'tomach mtra 
tboraac and postenor wvth pinch cock, action at the 
Ijver-endef fieftonadi A fcftpSreciccervecrasfi 
was employed and the patient obtained some relief 
(Fig »p) 

The esophageal hiatus type may be veiy 
difficult surgery It may require approach 
throu^ the chest or from the abdomin^ side 
Sometimes, even when approached from both 
angles, it is practically impossible to vijuahae 
a smalt sac In such a case, packing may be 
successtul tn causing adhesions with relief of 
symptoms Case 5S is an erampfe 

Cask S H , Vo e 830 a woman aged 43 
years was admitted to Strong Metninal Hosp tal oa 
Juiv d, tpjr For fi years she suiTered attacks of 
vo'iiticg dccompamed by knife like pam in the Wl 
upper quadrant iadiatin| to the joirsscapula re 
gion Attacks occurred usually at night lastmgtev 
eral hours The<e were accoenpamed bv a bloated 
feding ID the epigastnunt and severe erucUlions 
Cbolecvstertony and appeadectomy were pec 
formed 4 years previously with teUel for 3 mooios 
for the last a jear she had been voniimg nightly 
nith evere colic bke pains She obtained no 
tel e( from food or soda and there was blood ii the 
voroituv occasionally during the last 6 months A 
diwga<3<is of duodenal ulcer was made i vear before 
FiamniUPD revealed the patient w be veryobe e 
There was gas gurgling and she was beltbmg almost 
contmi ou»ly The ga tro intestinal aenes was nega 
tive except for herniation of the stomach thfoueo 


Case 56 A W , No 116904 a woman, aged •»> 
years, was admitted to Strong Memorial Hospital 
00 August a 2936 The patient gave a bfS*o^ of 
pam in the .CoinaJi and right upper quadrant with 
a sudden on el 8 years previou^y o! spuls of nau»ea 
and persistent vomiting cepeiled frequeativ since 
There was n snclluig in the right epiga iriom at on 
set and at varyiflg intervals Th^te was also much 
paiD, which was relieved by vomiting Vonutus 
contained blood and stools were tarry She was 
unable tbe'e'opl^H bwtor'^eMlwn was perforwed 

occurred 6 month, before Ihe patim 18 by Iran ifioiauc aod b> bot*!. Xi 

pounds m a years Examination revealed the pa impossible to visuaUee the opening though it 

tient to be senile m\b general aiteno^erosi, h^er b^jpjted Drams were inserted into .t irom 

tension artenoscitrotK heart disease, and te^r abdiwJiBal side Nausea and vomiimg dj«p- 

ness in the epigastrium The gaslro mtes^al swes and the patient coa»d eat anything She has 

she v^herniatiorjoftfiestomachthrouglithv^pha relief from her symptoms smre discharge from 

geal hiatus 6 centiineters of fundus above the dia .k* i,o,n,taf 
phrJgm irreducible, andmarlcedpiloTQspasm There 

was&5ugge«uoaofiiirerauonattbefeveloftfi«dia operation desenfaed f>y Hamngton » 

phragm ana aho m the duodenum Ovingroage useful {14 is) Temporary paralysis of 

iirprovement foliowing this therapy There were repair The dd^es «hould be approvimniea 
manv unrtlated aches and pams m all parts of the care It is not necessary to suture into 

body (Tigs 2?. 28) the esophagus if the repair is pfopcrl> carTsrd 

iUsc SJ 'I I out rniesdale has pven acme excellent ad 

vee m U..S Kgard laj) Tha p^saje of a 
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sisted of 20 blows to i tbigb with a heavy iron 
bar, the femur being broken. In their paper 
(15) in 1935, they state, “Our first conclusion 
is that a toxemia, due to the elaboration of 
histamine or any other depressor substance 
manufactured in the traumatized area, plays 
no part in the s3mdrome of traumatic shock. 
We regard the 2 remaining factors, local fluid 
loss and the discharge of nociceptive nervous 
stimuli, as the effective etiological agents 
The evidence does not allow us to dogmatize 
as to the relative importance of these factors, 
although we are inclined to believe that the 
nervous factor dominates the picture ” In a 
later communication (18), they state, “The 
initial depressor effect of trauma is due to 
fluid loss; the significant secondary decline 
to shock is caused by the continued and con- 
tinuous discharge of nervous impulses from 
the traumatized area The nervous factor 
alone can cause death The fluid loss in these 
experiments, provided the nervous factor is 
controlled, is not fatal.” Their methods differ 
in the main from those of others in that chlo- 
ralose was used as the anesthetic and the 
blows were inflicted with an iron bar rather 
than a hammer or mallet 
Of the many types of experiments per- 
formed by O’Shaughnessy and Slorae, the two 
following types seem to be the most signifi- 
cant It was found that the induction of 
spinal anesthesia has a most favorable in- 
fluence in delaying and even preventing the 
onset of shock in cats anesthetized by chio- 
ralose Second, they found that shock fol- 
lowed trauma to an extremity of an animal 
in which the limb received its circulation from 
a second cat Bell, Clark, and Cutbbertson 
were unable to repeat these latter findings on 
cats anesthetized by nembutal They state, 
“In none of the experiments was there any 
evidence that traumatization of the recipi- 
ent’s transfused limb caused anything but a 
temporary disturbance of the recipient’s 
blood pressure This is directly opposed to the 
finding of O’Shaughnessy and Slome In their 
2 recorded cross-circulation ex-periments, the 
recipients went into shock and died, and in i 
they found that trauma caused death of the 
donor some 2 hours after the injury and 
actually before the recipient went into shock ” 


A number of experiments have been performed 
previously which may have a bearing on their 
observations on the use of spinal anesthesia 
Parsons and Phemister found that the trauma- 
tization of denervated limbs of dogs resulted 
in low blood pressures similar to those pro- 
duced in animals whose limbs were not de- 
nervated. As stated, Freedlander and Len- 
hart obtained similar findings in cats Bla- 
lock (4) found that trauma produced its 
characteristic effects in dogs after spinal anes- 
thesia had been induced Holt and Macdonald 
(12) have found no evidence which supports 
the view that nociceptive nervous stimuli 
from the injured tissues dominate the picture 
in dogs anesthetized with sodium barbitone 
The present investigation consists of an 
attempt to assess the parts played by fluid 
loss and by nervous impulses in the onset of 
shock due to trauma As stated, O’Shaugh- 
nessy and Slome used chloralose as the anes- 
thetic and therein may rest the explanation 
for the discrepancy between their results and 
those of others For this reason, the effects 
of the same procedures under chloralose and 
under nembutal anesthesia have been com- 
pared. It may not be amiss at this point to 
quote several authorities on the properties of 
chloralose Cushny (7) states that chloralose 
is a sugar compound of chloral which acts 
much more like morphine than like chloral 
It depresses the psychical functions while in- 
creasing the reflexes until convulsions resem- 
bling those of strychnine may be produced 
Sollman states that chloralose is often con- 
taminated with non-hypnotic but toxic para- 
chloralose. It is stated m the United States 
Dispensary (20) that the action of chloralose 
is variable and that it may produce collapse, 
convulsions, or pronounced disturbances of 
respirations 

METHODS AND EESULTS 

The experiments were all performed on cats 
or dogs and chloralose or nembutal was used 
as the anesthetic The anesthetic was intro- 
duced intravenously. The initial dosage per 
kilogram of body weight of chloralose was 
o 08 grams and of nembutal was o 025 grams 
In the course of the experiment additional 
doses were given as required There was no 
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M uch CTpenmental work, has been 
done on the shock that is asso 
aated with trauma to an ex- 
tremity This method (5) is of 
particular value m that the opposite ettrem 
ity may be used as a control and the loss of 
blood mto the injured part may be deter 
mined (2) Unfortunately in some instances, 
the results <ti such experiments ha\e been 
interpreted by the investigator himself, or 
more often by the reader, as explaining: all 
types of shock This has led to confusion as 
there are several types of shock and all in 
stances cannot be explained sati'ifactonly by 
one theory The terms hematogenic, neuro 
genic, and vasogenic ha\e been suggested (3) 
as names for the diflerent types Many in- 
stances of shock are probably combinations 
of 2 or all of these 

The 3 most popular theories at the present, 
as to the causation of shock, maintain that 
It is due to toxemia, to local fluid loss or to 
nervous stimuli It is likely that all 3 of these 
agenacs enter into the production and mam 
tenance of some cases of shock The most im- 
portant point IS to determine the agaicy or 
agenaes responsible for the development of 
shock as there are probably countless factors 
which serve to maintain il after it is fully de 
\eIoped If our remarks are limited to the 
shock that follows severe trauma to an ex 
tremity of an experimental animal, it would 
seem from many recent expenments that 
toxemia as an important initiating factor has 
been excluded Dale stated recently, “With 
regard to the possible r6Ie of histamine, we 
know now what we did not know then, that 
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of all the major tissues of the body, the 
musdescontainleastoftiatsubstance Wbat 
Over else it may have been, the shock follow 
ing the Bayhss Cannon hmb trauma was not 
hutatnme poisoning” Howexer, this does 
not mean that the possibility of the absorp 
tjon from injured tissues of substances wkSi 
act slowly and over a long period has been ex 
eluded There is good exndencc that deaths 
which occur a number of da>s following bums 
are due m part at least to the action of tone 
products 

It was found by Blalock (2) and by Parsons 
aod Phcmister that severe trauma to an ex 
tremity of a deepl> anesthetized dog traa asso- 
ciated with the loss of a sufBaent part of the 
blood volume mto and near the traumatized 
area to account for the decline in the blood 
bressure These findings hav e been confirmed 
oy Freedlander and Lenhart, by Holt and 
Macdonald and by others Freedlander and 
kenbart in their experiments used cats atics 
thetized b> the intramuscular injection of 
sodium barbital in which the degree of injury 
was carefully controlled The> state, “With 
this targe senes as a control, experiments were 
conducted to exdude all the nervous connec 
tions of the extremity to be traumatized In 
order to accomplish this, recovery expen 
ments were done m stages, cutting the cord, 
the peripheral nerves, and the sjmpathetic 
chain These completely denervated hoibs 
responded to trauma like the controls 

shock following trauma can be explained 
on the basis of hemorrhage and local fluid 
loss " 

Simonart concluded as a result of expen 
ments on cats that an intact nerve supply JS 
essentia] for the development of traumatic 
ehovk Recentlj O’Sbaughncssj and Siome 
have performed man) experiments on cats 
anesthetized by chloralose The trauma con 
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andnon-traumatized extremities in the animals 
which received spinal anesthesia was 2.87 
per cent of the body weight while that in 
those without the spinal was 3 59 per cent A 
decrease in the concentration of the red blood 
cells occurred in most of the experiments 
As has been stated, the blood pressure in 
these experiments was determined by punc- 
turing intermittently the exposed carotid 
artery with a needle which was connected to 
a mercury manometer. Cats survive longer 
as a rule when this method is used instead of 
placing a cannula in the carotid This may 
be due to the loss of blood that occurs when 
it is necessary to wash out the cannula due 
;^to -the clotting of blood 

Nembulal There were 16 experiments of 
this type on cats anesthetized by nembutal. 
Trauma in all instances consisted of 20 blows 
with an iron bar thus breaking the femur. 
The blood pressure was determined in the 
carotid artery by the needle puncture method. 
Eight animals served as controls and the 
other 8 were given spinal anesthesia before 
the trauma and every 30 minutes afterward 
for 7 or 8 hours. Six of the 8 animals which 
received no spinal anesthesia were alive at 
the end of 24 hours and were killed The 
blood pressure was definitely depressed in 2 
of these One of the 8 died 4 hours and 35 
minutes following the trauma and the remain- 
ing animal lived 22 hours and 30 minutes 
The animal with the short survival period was 
extremely anemic, the control hematocrit 
reading being 17 and it declined to 13. The 
average difference in the weights of the trau- 
matized and non-traumatized extremities in 
the 7 experiments in which it was determined 
equalled 3 55 per cent of the body weight Six 
of the 8 animals that received a spinal anes- 
thetic were alive at the end of 24 hours and 
were killed The blood pressure was definitely 
depressed in 3 of these. The 2 remaining ani- 
mals died 21 hours following the trauma 
The average difference in the weights of the 
traumatized and non-traumatized extremities 
in the 6 experiments in which it was deter- 
mined was 3 03 per cent of the body weight. 
The results in the 2 types of experiments, with 
and without a spinal anesthetic, were practi- 
cally identical. There was very little altera- 


tion in the hematocrit reading in ii of the 16 
experiments, a moderate rise in i and a 
moderate decline in 4 

GROUP n. DOGS. TRAUMA, CHLORALOSE, WITH 
AND WITHOUT SPINAL ANESTHETIC 

As has been stated, O’Shaughnessy and 
Slome produced shock in cats by striking the 
thigh 20 blows with an iron bar thus breaking 
the femur. This method was used in our first 
6 experiments on dogs anesthetized by chlo- 
ralose Two of the animals did not develop 
shock and were killed approximately 26 hours 
subsequently. The average survival of the 
4 remaining animals was 9 hours and 45 
minutes, the time ranging from 55 minutes to 
20 hours The difference in the weights of the 
2 extremities ranged from 3.14 to 5 23 per 
cent of the body weight, the average being 
4 19 per cent. Fourteen experiments were 
then carried out in which the traumatization 
consisted of 40 blows with an iron bar, the 
femur being broken. Two of these animals 
were not in shock 23 hours subsequently and 
were killed The survival period in the 12 
remaining experiments varied from 2 to 25 5 
hours, the average being 9 hours and 37 
minutes The difference in weights of trau- 
matized and non-traumatized extremities 
varied from i 19 to 4 85 per cent of the body 
weight in the different experiments, the aver- 
age being 3 23 per cent. All of the animals 
showed an increase in the concentration of 
the red blood cells. Addition of the 2 types 
(20 and 40 blows) shows that the average 
survival period in the 16 experiments in which 
trauma resulted in shock was 9 hours and 32 
minutes and the average difference in weights 
of the extremities was 3 47 per cent. 

The second type of experiment was similar 
to that just described except that spinal anes- 
thesia was administered before the trauma- 
tization and every 30 minutes thereafter 
unless the animal lived longer than 7 or 8 
houm.^ There were 5 experiments in which 
the injury consisted of 20 blows with an iron 
bar Two of these did not get a marked de- 
cline in blood pressure and were killed at 6 
and 10 hours, respectively, following the 
injury. The 3 remaining lived 5 hours and 40 
minutes, 8 hours, and 17 hours and 20 min- 



SURGERY, GYNPCOLOGY A>iD OBSTETRICS 


evidence of pam dunnq the course of the et 
penment? The arterial falo<j<J pressure was 
determined m most instance^ by the use of a 
carotid cannula which was connected to a 
mercurj manometer In the lemamng expert 
ments, the exposed carotid -trterj was punc- 
tured with a needle which was connected to 
a manometer The trauma consisted of 
staking the thigh with an iron bar, as us^ 
by O'Shaughnessj and Slome, thus breaking 
the femur The increase m the weight of the 
traumatized extremity was determined by 
the amputation method (s) which was de- 
scribed previously bv one of us In the ctpen 
ments m which spinal ane5.thcsia w as induced, 
the fluid was introduced intrathecallv in the 
lower lumbar region The dOoageof the apinai 
anesthetic was the same as that used by 
O’Shaughnessy and Slnmc (15), namely, i 66 
milligrams novocain m 03 cubic centimeters 
of water per kilogram of body w-eight The 
methods used in the cross circulation expcn 
ments were similar to those emplo)ed by 
O'Shaughnessv and Slome (15) The distal 
ends of the divided femoral arterj and vnn of 
r animal (recipient) were anastomosed by 
suture to the proximal ends of the carotid 
artery and external jugular vein of a second 
animal The extremity of the reapicnt was 
then rendered anemc by the method of 
O'Shaughnessy and Slome, namely, hgationof 
the abdominal aorta, iliolumbar artery, imd 
dk sacral, external iliac, profunda femons, the 
femoral artery and its branches in the groin 
and the veins corresponding to these artenes 
Following this, the dips were removed from 
the vessels which had been connected by 
suture and the extrermty was traumatized 
According to O’Shaughnessy and Slome, the 
traumatized extremity receives blood only 
from the second animal and jet the reflexes 
are maintained intact 

Se\ eral diflerent groups of expenroents were 
performed 

CROUP r CATS TRAUMA, WTU A»P lYJTHOCT 
SPINAL auxsthehc 

Cbloralose These experiments were per 
formed in pairs Both cats received chloralosc 
and J of the s received a spinal anesthetjc 
before and at 30 minute intervals following 


the traumatization for a period of 7 to 8 hours 
The trauma osnsisted of 20 blows with an iron 
bar thus breaking the femur Sixteen cats 
were used m this study, thus making 8 com 
plete experiments m which amnals with and 
without the spinal anesthetic were compa ed 
The ammal with the spinal anesthetic lived 
longer than the control ammal in 6 of the S 
experiments, the reverse was true in i expen 
tnent and there was no difference m the re 
maimng r There seemed to be hiUe doubt 
that cats anesthetized with chloralose with 
stand trauma to a posterior extremity better 
if a spinal anesthetic is administered before 
and following the trauma The results in the 
16 experiments were as follows. Three of the 
cals with the spinal anesthetic were killed 
25 or more hours following the traumatira 
tion The blood pressure of only i ol the e 
was markedly depressed The average sar 
vival of the 5 remaining was 18 hours and 
50 minutes and the average fluid loss in these 
equalled 3 ir per cent of the bodj v eight 
Of the cats without spinal anesthesia, : had 
a normal blood presure ‘'b hours after the 
traumatization and was blled The average 
survival of the 7 remaining was 13 hours and 
minutes and the average difference in 
weights of the traumatized and non trauma 
treed extremities equaiJed 3 r6 per cent of the 
body weight A moderate decrease m the 
concentration of the red blood cells w as found 
in most of the experiments 
O'Sfauughnesiy and Slome found that the 
giving of a spinal anesthetic to cats already 
m shock as a result of trauma increased the 
survival period These experiments were re 
pcated on 5 pairs of cats Shock was pro 
duced in the u«ual manner “^ffer the blow 
prosurt* reached a shock level, i cat in each 
group was given a spinal anesthetic and this 
was repeat^ every 30 minutes There was 
no difference in the survival period 0/ the z 
cats m a of th e 5 experiments, the cat w ithout 
qMnal anesthesia survived longer than the 
other m 3 of the experiments and tie 
was true m the remaining experiment The 
expenments do not support the eontention 
a eat already m shodc is benefited by the 
giving of a spinal anesthetic The av erage 
difference m the weights of the traumatized 
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regards the length of life, since the donor lived 
longer than the recipient in i, the recipient 
lived longer than the donor in i, and they died 
at approximately the same time in another. 
Both the donor and recipient showed a mod- 
erate increase in the concentration of the red 
blood cells The traumatized leg of the recipi- 
ent was heavier in each instance than the 
opposite leg and in terms of percentage of body 
weight of the donor this difference was i 92, 

3 94, and 3.07 per cent respectively, in the 3 
experiments 

Similar experiments were performed on dogs 
anesthetized by nembutal. There were 3 ex- 
periments, in I of which the trauma was 
repeated The blood pressure of the donor 
declined during the traumatization while that 
of the recipient remained the same or rose 
There was a moderate increase in the con- 
centration of the red blood cells in both the 
donor and recipient. The traumatized animal 
(recipient) hved longer than the donor in 2 
of the experiments and the 2 animals died at 
approximately the same time in the remaining 
experiment The traumatized leg was heavier 
than the control in each instance and equalled 
2 26, 3 2, and 4 8 per cent of the body weight 
of the donor in the 3 experiments. 

In 3 experiments, the procedure consisted 
of traumatizing a leg which had been ampu- 
tated except for the obturator, femoral, and 
sciatic nerves This leg was supplied with 
arterial blood from a second animal by the 
usual technique Chloralose was used in 2 of 
the experiments and nembutal in the third. 
The donor and recipient died at approximately 
the same time in the 2 experiments in which 
chloralose was used. The blood loss into the 
traumatized extremity equalled 3.6 per cent 
of the weight of the recipient in i of these 
experiments and was insignificant in the 
other In the experiment in which nembutal 
was used, the donor died 2 hours following the 
traumatization The blood pressure of the 
recipient (traumatized animal) was normal 3 
hours later and the experiment was termi- 
nated 

The cross-circulation experiments were so 
inconclusive that it was decided that control 
experiments on the effects of the anemic-limb 
preparation should be performed. 


GROUP V. ANEinC-LIMB PREPARATIONS 

These experiments were performed on dogs 
and cats, some being anesthetized with chlo- 
ralose and others with nembutal. Six experi- 
ments were carried out on cats anesthetized 
with chloralose in which the effects of the 
anemic-hmb preparation alone on the blood 
pressure, reflexes, and length of life were de- 
termined The blood pressure was determined 
by a cannula in the carotid artery. Five of the 

6 animals died in less than 13 hours after the 
hmb had been rendered anemic, or in 13, 9, 
6.5, 4, and 3 hours, respectively, an average of 

7 I hours The blood pressure was usually 
at a fairly high level until shortly before death, 
which in several instances was fairly char- 
acteristic of respiratory failure due to anes- 
thesia. The sixth or remaining animal was 
removed from the table after 24 hours in good 
condition, and in this cat the knee jerks did 
not disappear. Neither did they disappear in 
4 of the 5 remaining animals until shortly 
before death In the remaining cat, the knee 
jerks of the anemic limb disappeared 2 hours 
after the operation, the animal living 2 hours 
longer. There was a shght increase in the 
concentration of the red blood cells in most 
of the experiments 

Six experiments of the same type were per- 
formed on cats in which nembutal was the 
anesthetic. The length of life after rendering 
the limb anemic varied from 4 to 13 hours, the 
average being 8 hours The length of time 
that the knee jerks persisted was variable. 
In 2 animals they did not disappear until a 
short time before death. A rather marked in- 
crease in the concentration of the red blood 
cells occurred in 3 of the 6 experiments The 
high incidence of persistence of reflexes in this 
and the preceding type of experiment is to be 
explained at least partially by the fact that 
trauma was to have been instituted in some 
of them if the reflexes had disappeared. It is 
quite possible that the duration of hfe would 
have been greater in these cats if the blood 
pressure had not been determined by cannula 
which had to be washed out several times 
durmg the course of the experiments In 3 
additional experiments on the anemic-limb 
preparation in which the blood pressure was 
determined by needle puncture, the survival 
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utes. respectively, the average being lo hours 
and 20 minutes The average difference in the 
v\ eights of the injured and non injured t\ 
tremities equalled 2 i 6 per cent of the body 
r, eight The injury in the 5 other e^cnments 
consisted of 40 blows with an iron bar Allot 
these animals died The average survival 
period was 6 hours and 17 minutes the mdi 
vidual times vacjmg from 4 to n hours and 
the average difference in weights of the et- 
tremities equalled 3 48 per cent of the body 
weight A comparison of tJicse erpenments 
with those in which spinal anesthesia was not 
given shows very bttle difference in the 2 
groups, the sumval period being slightly 
iooger in those without spinal anesthesia 

The third type of erpenment was identical 
wah the second except that the spinal anes 
thesia was not given at regular intervals but 
was injected whenever the reflexes of the 
posterior extremities returned The trauma 
consisted of 40 blows with an iron bar to 
break the femur There were 7 espenments 
ot this type The blood pressure m r expen 
ment rcmainisd elevated and the expenment 
was discontinued after 23 hours The 6 
remaining ammds survived from 3 to 21 
hours the average survival period being 8 
hours and 3 minutes The average loss of 
fluid into the injured part equalled 3 76 per 
cent of the body weight An increase m the 
concen tration of the red blood cells was found 
in most of the experiments Again, a compan 
son Rith the first or control tjpe does not 
indicate that spinal anesthesia increased the 
tolerance to trauma 

0 Shaughnessy and Siome noted that the 
giving of a spinal anesthetic to a cat in shock 
increased the survival penod These expen 
ments were repeated on 7 dogs anesthetized 
by chioralose in which shock bad been pro 
duced by striking the thigh with an iron bar 
The average sunoval period from the time of 
the trauma was 5 hours and j4 mmuteB and 
from the time of the injection of the spmaJ 
anesthetic was t hours and 33 minutes TTie 
average difference in the weights of the trau 
matized and non traumatized extremities 
equalled 39? per cent of the body weight 
Again, no evidence that the spinal anesthetic 
increased the survival time was found 


jaoOTin noos tmtoxa, TRA^SF£?sro^fxfrEs 

SHOCK tEVEt, WITH AVD WnnoUT SPI^\I. 

ANESTHETIC 

In espenments under chioralose, Slome and 
O’Shaughness.y found that a cal in shock as a 
r«ultof trauma, if treated by the transfusion 
of blood and by spinal anesthesia, will survive 
longer than one treated b> blood transfusion 
alone Wfe have performed d auch erpen 
meats on dogs anesthetized by chioralose 
After the blood pressure reached a shock level 
as A result of stnfcmg the thigh 40 blows with 
an iron bar, the femur being broken, each of 
the animals was given a transfusion of blood 
approximately equal m amount to that lost 
into the injured part and one half of the 
animals were given an injection of spinal anes 
thesia every 30 minutes The dosage of 
novocain was the same as that used bj Slone 
and 0 ‘Shaugbnessy The animals without 
spinal anesthesia lived longer on the average 
than those whi ch n ere giv en tvov ocam and the 
difference m the weights of the traumafteed 
and non traumatized extremities was some 
XV hat greater in the former group Four of the 
6 animals show cd an increase in the concentra 
tion of the red blood cells and the other 2 
showed no change 

CROUP IV CROSS CtRCVLATlON EX3>ERnr£NTs 

The procedure used was similar to that de 
senbed by O’Shaugbncssy and Slome The 
carotid artery and external jugular vein of the 
donor was anastomosed to the femoral artery 
and femoral vein of the reapient The anemic 
hmb was then prepared, and following tins the 
clips were removed from the vessels listed 
above, thus establishing the cross circulation 
fn 2experimeatson animals anesthetized with 
chloralo e, 1 on dogs and i on cats, the donors 
lived only s hours following the estabh hment 
of the cross arculation and the recipients 
lived approximately 4 hours The cause of 
death nas unexplained since trauma was not 
jostituted In 3 expenments cm dogs anes 
tfaetized with chioralose, the leg receiving the 
blood from the donor dog was then trauma 
tacd The blood pressure of the donor feii 
dunog the traumatization while that of the 
reapient remained the same or rose ozne 
what The expenments were incondusue « 
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It is our impression, that chloralose is a very 
dangerous and variable anesthetic. A number 
of animals were observed to die very sud- 
denly when the blood pressure had been 
essentially normal a few moments before and 
the deaths seemed to be due to respiratory 
failure. This anesthetic was probably chosen 
by O’Shaughnessy and Slome because the 
reflexes usually persist after its administra- 
tion and, in fact, they usually become ex- 
tremely hyperactive. The cats frequently be- 
have as though they had been given strych- 
nine, jumping violently as a response to noise 
or touch It may be that the choice of the 
anesthetic explains part of the discrepancy in 
the results of O’Shaughnessy and Slome and 
those of others The cats which were anes- 
thetized with nembutal usually maintained 
their knee jerks and certainly they were more 
nearly normal than the extremely hyperactive 
reflexes of the cats which received chloralose 
Chloralose has much less effect on the reflexes 
of dogs. 

Cross-circulation experiments of the type 
described would seem to be an ideal method 
by which to eliminate the factor of blood and 
fluid loss in response to trauma, having only 
the nervous factor influencing the recipient 
of the trauma. However, the short survival 
of many of the animals with an anemic-limb 
preparation (a necessary part of the cross- 
circulation expenment), particularly if chlo- 
ralose is used as the anesthetic, would seem to 
cast doubt on the value of these studies At 
any rate, our findings more nearly sub- 
stantiate those of Bell, Clark and Cuthbert- 
son than those of O’Shaughnessy and Slome. 
The former authors state, “By means of cross- 
circulation experiments it was found that 
trauma apphed to a transfused hind limb of 
the recipient animal caused a marked fall in 
the blood pressure of the donor, followed by 
death within 75 minutes. The blood pressure 
of the recipient was practically unaffected by 
the injury ’’ We have confirmed the interest- 
ing observation of O’Shaughnessy and Slome 
that the blood pressure of the donor falls dur- 
ing the traumatization while that of the 
recipient (traumatized animal) usually re- 
mains the same or rises slightly. This sub- 
stantiates their impression that the initial fall 


in blood pressure in this type of injury is due 
to the loss of fluid into and from the injured 
blood vessels The disagreement is on the 
question as to why the blood pressure con- 
tinues to remain depressed. It would seem 
that O’Shaughnessy and Slome are correct in 
asking the abandonment of the term, “pri- 
mary shock,” as applied to the early condition 
that follows injury to an extremity, as this and 
the later state are parts of one and the same 
picture. 

In regard to the anemic-limb preparation, 
Slome and O’Shaughnessy state, “It was known 
that the onset of shock could be prevented by 
complete occlusion of the arterial supply of the 
limb prior to trauma In this case fluid loss 
cannot occur; we showed that in the presence 
of such complete ‘ischemia,’ the limb is also 
‘anesthetic’ and the nervous factor cannot op- 
erate.” The results of our experiments indi- 
cate that the anemic limb is not entirely free 
of a blood supply. The moderate increase in 
weight with trauma suggests this. As to why 
most of these animals died, whether or not 
trauma was instituted and whether or not the 
knee jerks disappeared, we are unable to state 
Some of the deaths were probably due to the 
anesthetic. It seems likely that the effective 
blood volume was probably decreased by the 
accumulation of blood m the posterior part 
of the body distal to the ligatures on the large 
blood vessels If the reasoning of Slome and 
O’Shaughnessy is correct to the effect that 
“in the presence of such a complete ‘ischemia,’ 
the limb is also ‘anesthetic’ and the nervous 
factor cannot operate,” some agency other 
than nervous impulses must be sought to ex- 
plain the deaths 

Certainly, blood and fluid loss into and near 
the injured area is the most important initial- 
ing factor in the development of shock follow- 
ing trauma to an extremity of the anesthetized 
animal After shock is fully developed, many 
other factors enter into its maintenance and 
progression It has been shown (4) that a 
prolonged low blood pressure as a result of 
uncomplicated hemorrhage in unanesthetized 
animals is refractory to transfusion and results 
fatally. Freeman has shown that prolonged 
vasoconstriction produces at least part of the 
ill effects. Some investigators have ignored 
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periods were 36, iz, and 12 hours, an average 
of 20 hours Nembuta! was the anesthetic in 
the first 2 and chloralose in the last Tlie hga 
tions were below the inferior mesenteric artery 

In animals m v, hich the reSexes disappeared 
following the creation of the anemic limb, the 
eSects of trauma were studied Seven cxpen 
ments were performed on cats, 4 being anes 
thetized with chloralose Trauma as usual 
consisted of 20 blows with an iron bar, the 
femur being broken The animals lived from 
2 to 5 hours, an average of 4 hours The dif 
fcrence m the weights of the traumatized and 
non traumatized extremities was small, less 
than s per cent of the body weight A de 
crease in the concentration of the red blood celts 
was found in a of the 3 expenments in which 
it was determined In 3 experiments, with 
nembutal as the anesthetic, the animals lived 
4, 5, and 8 hours, an average of 3 7 hours fol 
lowing the trauma All showed a moderate 
increase in the concentration of the red blood 
cells The differences in the weights of the 
traumatized and non traumatized extremities 
were very small 

Control cTpenments without trauma were 
earned out on dogs In i of the 3 perfonned 
under chloralose the aorta was occluded just 
below the renal arteries, and in 2 below the 
inferior mesenteric artery The former animat 
lived 4 hours and the reSexes disappeared 
early The animals with the lower ligations 
lived 11 and ig hours, respectudy Reflexes 
disappeared in 1 and persisted in the other 
An increase in the concentration of the red 
blood cells was found in all In 3 dogs in which 
nembutal was used as the anesthetic, the 
aorta was occluded above the inferior mesen 
tenc in i and below it in a The reflexes per 
sisted m r of the 2 experiments in which the 
occlusion was below the inferior raescntenc 
The animals lived i3, t6, and 16 hours, an 
average of 14 7 hours A definite increase in 
concentration of the red blood cells occurred 
in 2 of the experiments 

In dogs m which the knee jerks disappeared 
following the anemic limb preparation trauma 
was applied In 4 animals anesthetized with 
chloralose, the aorta was occluded below the 
inferior mesenteric artery in 3 and above it 
in I Following the disappearance of the re 


flexes, the leg was traumatircd with approu 
mately 40 blows vnth an iron har and 13 blows 
with a hammer, the femur being broken The 
antmals lived 3, 4, g, and 17 hours, re«pcc 
tively, an average of 8 2 hours An increase 
in the concentration 0! the red blood cells oc 
curred in 3 of the 4 experiments The differ 
ences in the weights of the traumatized and 
non traumatized extremities were 0S7, s 28, 
1 8, and r 43 per cent of the body weight, the 
traumatized extremity being heavier in each 
instance Four expenments 0/ the same type 
were done, with nembutal as the anesthetic 
The occlusion of the aorta was above the 
mfenor mesenteric arterj in i and below it m 
3, with the animals living 5, 14, 16, and 18 
hours, respectively, following the traumatiza 
lion, an average of 15 8 hours A rather 
marked increase m the concentration of the 
red blood cells occurred in all The differ 
ences m the woghts of the traumatized and 
non traumatized extremities were 7S, 77, 
2 IS and 86 per cent of the body weight, the 
traumatized extremity was always heavier 
These results seem to indicate that the 
method of O’Sbaughnessy and Slome does not 
render a limb completely anemic as evidenced 
by the increase m weight associated with 
trauma Furthermore, the relatively short 
survival periods of some of the animals, par 
ticularly when chloralose was used as the an 
esthetic, would seem to question the value of 
the results of cross circulation expenments in 
which the anemic limb preparation is a neces 
sary part 

EVALUATION OF STUDY— DISCUSSION 
The preceding groups of expenments sub- 
stantiate the views of 0 Shaughnessy and 
Slome on the importance of the nervous factor 
in the production of shock following trauma 
to an extremity in only i respect, namely, 
that cats anesthetized by chloralose withstand 
trauma better if spinal anesthesia has been 
induced This was not true in our experience 
with cats anesthetized with nembutal or with 
dogsanesthetized with chloralose These latter 
findings held when the spinal anesthetic was 
adnunistered after the shock had been in 
duced as well as in those in which it was given 
before and at intervals following the trauma 
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Transfusion plus spinal anesthesia was no 
more effective in treating this type of shock 
in dogs than transfusion alone In cross-cir- 
culation experiments in which trauma was 
applied to a transfused hind limb of the 
recipient animal, no positive evidence as to 
deleterious effects of nervous impulses was 
obtained, confirming the findings of Bell, 
Clark, and Cuthbertson. The local loss of 
fluid in and near the injured area is the most 
important factor in the production of shock 
in anesthetized animals in which an extremity 
is traumatized. It is not maintained that this 
is the sole factor in the production and main- 
tenance of this type of shock but that it is the 
most important one. 

It has been emphasized that the mechanism 
of the production of all types of shock is not 
the same and all instances of shock cannot be 
explained satisfactorily by one theory. This 
paper deals only with the effects of trauma to 
an extremity of the anesthetized animal. 
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the part played by the loss of fliud other 
whole blood Freedlander and Lenhart state, 
“Rapid hemorrhage produced blood pressure 
curves similar m contour to those produced 
by trauma, however, vnth an equal Joss of 
blood the end results were more severe fol- 
lowing trauma Further cepenments showed 
that following trauma in addition to the loss 
of blood there was a considerable local loss of 
fluid due to edema Therefore, the added loss 
of fluid could account for the more severe 
symptoms following trauma This confirms 
the findings of Blalock " Harkins and Har 
mon have summanaed the evideae* on the 
effects of the loss of blood plasma 
Several interesting differences between dogs 
and cats were evident m these expenments 
The reflexes under chloralose have been cons 
mented upon Whereas, the red blood cells 
became more concentrated m a large percent 
age of the dogs which were traumatized a 
dilutionusuallyoccurredm thecat Catsmay 
survive after a longer period with a marked 
decline in blood pressure than is true wnth 
dogs The difference in the weights of the 
traumatized and non traumatized eTtremities 
m percentage of body weight is usually greater 
m dogs in shock as a resiflt of trauma than in 
cats It IS to be noted that the difference m 
the weights of the injured and non injured 
extremities in the dogs anesthetired by chlo 
ralose was not quite as great as that previously 
(4) found m dogs in which other anesthetics 
w ere used Elman and Cole state, “Wc have 
observed death following the loss of 3 7 per 
cent of the body weight of a few control cats 
by simple bleeding from the femoral artery 
The figure obtained by Johnson and Blalock 
m dogs was 5 i per cent The difference in the 
weights of ^e traumatized and non trauma 
tized extremities of cats reported in this paper 
was usually greater than the figure for hemor 
rhage obtained by Elman and Cole 
It should be emphasized that this paper is 
concerned only with the results of trauma to 
an extremity of deeply anesthetized animals 
From dmicai experience, it seems very likely 
that nervous impulses do play a part m some 
instances in the production and maintwiance 
of shock following injuries The eipenmental 
proof of this in anesthetized animals is very 


questionable It seems very doubtful if nerv 
ous impulses play as important a rflle as i> 
ascribed to them by O’Shaughaessy and 
Slome The difficulty if not the impossibility 
of produang shock by repeated injuries to 
nerves alone is well known It is our unpres 
sioa that one should be very hesitant in indue 
mg spinal anesthesia m s patient in shock as a 
result of trauma None of the amm^s, m 
duding the cats anesthetired by chloralose, 
appeared to be benefited by the induction of 
spinal anesthesia after shock was ful 5 > de 
veloped Holt (13) stated recently, "In the 
same paper O’Shaughnessy and Slome have 
suggested that the induction of spinal anea 
thesia Jn an animal already in a severe state 
of shock results m a nse m the blood pressure 
This has not been our experience In fact 
m severe cases of shock it appears as though 
the induction of spinal anesthesia hastens the 
fatal result It has certainly been tny expen 
ence clinically that it is a most hazardous pro* 
cedure to gtv e a spinal anesthetic to a patient 
who IS in a state of shock or dehydration 
without first of all carrying out measures to 
bolster up the blood volume " 

In concluding, it should be emphasued that 
the mechanism of the production of all types 
of shock is not the same and all instances can 
not be explained satisfactorily by one tfaeor) 
This paper deals only with the effects of 
trauma to an extremity of the anesthetized 
anunal It has been pointed out that definite 
conclusions cannot be drawn from these ex 
penments as to the oiecharuam of the produc 
tion of shock in man 

susniARV 

Many experiments were performed on anes 
thetized animals in which shock was produced 
by repeated blows to a thigh The only post 
tive evidence as to the importance ol nervous 
impulses m its genesis was obtained in cxperi 
merits on cats anesthetized by chloralose in 
which a preliminary and repeated spinal anes 
tbetic apparently exerted benefiaal effects 
This was not found in cats anesthetized b> 
nembutal or in dogs anesthetized by chlo 
ndose Neither was it found in cats anes 
thetizod by chloralose in which the novoc^ 
wasootgiv^n until after shock had developed 



WILSON: BENIGN STRICTURES OF BILE DUCTS 289 


for it is quite possible for jaundice to become 
manifest in the presence of an external biliary 
fistula. The jaundice usually comes on, how- 
ever, in from 3 to 6 months after the opera- 
tion and, in a typical case, is painless in char- 
acter and gradual in its onset But there must 
be a wide range in the time necessary for the 
bile duct to become so small that all the bile 
cannot get through; and it is probably fair to 
conclude that if a patient, following a chole- 
cystectomy, has had a normal convalescence 
and has remained well for a period of 2 years, 
any subsequent disease in the biliary ducts 
cannot properly be ascribed to the operation 
As Carter points out, the inflammatory re- 
action most likely was there in an insipient 
stage at the time of the cholecystectomy 
Strictures which are the result of operative 
trauma, like those occasionally seen following 
ulceration about a stone, are usually local 
in character, while those caused by a chronic 
inflammatory process generally involve a 
considerable portion of a duct In contra- 
distinction to this local inflammatory lesion 
is the condition in which all the extrahepatic 
ducts are the seat of an obliterative cholan- 
gitis, and as this disease is exceedingly rare I 
am taking this opportunity to report a case 
which recently came under my observation 

Mr K B H., 42 years of age, while in a mining 
camp in Northern Ontario in the spring of 1937, 
suffered an attack of what was described as dysen- 
tery which confined him to bed for 3 weeks Some 4 
months later he noticed that his skin was becoming 
yellow but otherwise he felt quite well, in fact, he 
exposed his body to the sun to hide the discoloration 
from his friends During the early part of October 
he was in the hospital i week for observation and in- 
vestigation and, except for the jaundice, the findings 
were largely negative The liver edge could not be 
palpated and the stools, W’hile not normal always, 
gave a positive reaction for bile There was no ele- 
vation of temperature or pulse rate and no leuco- 
cytosis The van den Bergh test on admission 
showed 52 milligrams per 1000 cubic centimeters of 
blood and as the jaundice was definitely fading on 
discharge it was thought that his was a case of in- 
fectious jaundice Dunng the first week in Novem- 
ber the patient noticed that the jaundice was getting 
worse and he was admitted to St. Michael's Hospital 
on November 19, 1937, under the care of Dr Harold 
Armstrong of our staff At that time he was quite 
deeply jaundiced, the unne very dark, and the stools 
clay colored There was^ ho^\ever, no enlargement 
of the hver and the gall bladder could not be pal- 


pated Again there was no history of pain and the 
temperature and pulse were normal Exploration 
was decided upon and in preparation he was given 
calcium chlonde and glucose 

At the operation, which was performed on Novem- 
ber 24, the gall bladder was found to be normal and 
free from stones, but the common bile duct W'as 
about one quarter its normal size and felt like a 
fibrous cord On incising it in a longitudinal di- 
rection only about a dram of pale bile came away. 
The wall was very thick and its lumen would barely 
admit a No 4 ureteral catheter, and when the 
common hepatic and right and left hepatic ducts 
were examined, they were found to be in a similar 
condition An attempt was made to drain the biliary 
system with a ureteral catheter but the patient went 
down hill steadily Two days after the operation he 
ejected a rusty sputum, and this was followed a few 
days later by a severe secondary hemorrhage which 
required a transfusion Very little bile was ever 
secreted and the operation site became filled with 
blood clots He died of cholemia on December 7 

A somewhat similar case was reported 
recently by Phillips and Kilgore except that 
in their patient only the common hepatic and 
right and left hepatic ducts were involved. 
But their description of the findings is mis- 
leading, as the heading refers to the common 
bile duct so that all 3 may have been involved. 
No operation was performed because of the 
precarious condition of the patient The diag- 
nosis was made at the autopsy Like the 
congenital variety, this is a most distressing 
type of obstruction and one for which little 
or nothing can be done 

METHODS or TREATMENT 

Many methods of dealing with a benign 
stricture of the bile ducts are in vogue but 
each stricture is an individual problem and 
the operator must decide upon the best 
procedure to adopt after a careful examina- 
tion of the lesion and having in mind his own 
capabilities Provided, as is usual, that the 
gall bladder has been removed and is therefore 
of no help, an end-to-end suture over a T-tube 
or some modification of this is best, but it is 
often not feasible because of the extent of the 
stricture, since, to be successful, there must be 
no tension on the suture line. Failing this the 
W. J. Mayo operation of anastomosing the 
divided duct to the duodenum is best, although 
because of the hability to stricture formation 
in the end-to-end suture, this by some is 
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B enign strictures of the bile ducts ate 
among the less comraoa causes of ob- 
I structive jauoiice, hut they «>nsti- 
tute the moot difficult problem;» in 
gall bladder disease which surgeons are called 
upon to treat, for unless the flow of bile is di 
rectcd freely into the intestinal tract the pa 
tient has nothing to look forward to but a 
miserable existence ending eventually in 
death 

CAUSES) or smcrcKES 
In addition to the congenital variety, which 
is fortunately rare, there are 3 causes of 
fapiiign strictures of the bile ducts injury to 
either the common hepatic or coronion bile 
duct at the time of the choJecysfcctomy, ul- 
ceration with subsequent acatrization a^ut 
a stone m the duct, or mfiammatioa in the 
ducts quite apart from the presence of a 
stone 


found the hepatic artery crossing in front of 
the entrance of the cystic duct and then cor 
tinumg on into the hilus on the right side of 
the coRinvon hepatic duct, where for a time 
it was thought to be the duct, so it behooies 
the su^eoa always to take a second look and 
be sure 

But, while it IS true that the great majority 
of benign strictures arc the result of fault) 
technique m removing a gall bladder, the 
surgeon is not alnavs to blame Ajmesro'th 
reports the case of a womau whose gall bladder 
was removed s months a/terachelecjstostomv 
and the patient remained well for 7 years 
She then returned with all the signs of an ob- 
structed common duct which at operation 
was found to involve about an inch of the 
proximal portion of the common bile duct 
Certainly m this instance the cholecystectomy 
cannot have been the cause which must be 


Injury at a previous operation, honever, u 
by far the most common cause Walters, at a 
stafl meeting of the Mayo dime, reported 51 
operations for slncture of the fade ducts and 
draws attention to the fact that in every 
instance thfre bad been a previous operation 
upon the biliary tract, all but 5 having had a 
cholecystectomy Lahey, who at the time of 
hi5 paper oa strictures 0/ the common and 
hepatic ducts had operated upon 37 patients, 
expresses) the same opinion 7 here are several 
ways m which the ducts may be injured and 
these are well exemplified in Lahev's article 
The only safeguard, however, is visualuation 
of both the common hepatic and common bile 
ducts before either the cystic duct or artery 
13 tied, having m mind vanous abnormahlies, 
espeaally the presence of a long cystic duct 
which IS adherent to the common hepatic duct 
for an inch or so before joining with that 
structure to form the common bile duct Rc 
cently, m operating upon the bibary tract, I 

rresfoteJ b*'o e Ibt Ctnic*! ConpeM of the AmeneM CeUesc 
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attnbuted to cholangiiw There are mam 
instances m the literature of the stneture 
developing or at least showing itself 3 or j 
years following the removal of the gall blad 
der In fact, Judd w as strongly of the opinioi 
that an obliterative cholangitis was rcsponsi 
ble m a large number of cases Be this as it 
may there is one infallible sign that the operator 
has been at fault, that la the prolonged dram 
ago of bile from the operative wound, a 
coiT^Ucation which was a marked feature of 
tbft case which I am to report 

The history of difficulty in controlling 
hetaorrhage from the cystic arterv, as point^ 
out by Lahev, is also of the greatest signin 
cance, and hurned attempts to secure the 
Weeding vessel without first obtaimng a d'y 
field are responsible for the many instanm 
in which the common hepatic duct >s injured 
The time of the on«et a! the fsmadict depends 
upon the extent of the injury to the duct^ 
upon the consistency of the bile, whether thick 
or thin, and whether or not ah the biic ^ 
being di'^chargcd through the abdominal ^ au, 
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Then again, instead of acting as a channel the 
tube may actually be obstructing the flow of 
bile, as shown by the prompt rehef sometimes 
seen following the evacuation of the tube 
which may even be vomited. There are 
recorded instances of a tube causing intes- 
tinal obstruction and Roeder, apparently in 
a personal communication to Eliot, refers to a 
case in which a long tube in a biliary fistula 
implantation perforated the sigmoid causing 
a fatal peritonitis 3 months after insertion. 
Most surgeons then would probably agree 
with Lahey that this method is at best only a 
makeshift 

Another way in which these difiicult stric- 
tures may be treated is by the Wilms-Sullivan 
method This consists of inserting a tube of 
suitable size into the proximal part of the 
duct and the distal end into the duodenum 
and then covering the exposed portion of the 
tube with omentum Ellsworth Eliot, Jr , 
whose remarkable contributions to the sub- 
ject of benign strictures of the bile ducts are 
of outstanding merit, and from which I have 
drawn freely in preparing this paper, has with 
commendable zeal and energy collected 38 
cases in which this type of repair was em- 
ployed Thirty-five of these are reported in 
his 1936 article, together with 3 others, those 
of Brewer, Terrier and Propping which were 
omitted from his collection in Surgery, Gy- 
necology AND Obstetrics, pubhshed in Jan- 
uary, 1918 

An analysis of these cases is most instruc- 
tive Of the total, 5 are reported by Wilms 
and his associate Brandt and there was no 
mortality, but in none was the elapsed time 
sufficient to properly appraise the result 
Two of the patients developed a duodenal 
fistula, I so severe as to require a jej’ unos- 
tomy and the other required a second opera- 
tion for Its relief In a third case the operation 
had to be repeated Jenckel has had the best 
results from this method He has had 10 
operations to his credit with only 2 deaths, 
I of which, however, did not occur until 12 
years later and from the description death in 
this instance was undoubtedly caused by a 
liver ailment Altogether there were ii deaths 
or a mortahty rate of approximately 29 per 
cent 


If Wilms’ and Jenckel’s cases are omitted, 
which would give a more accurate cross sec- 
tion of the death rate from this operation, the 
mortality rate approximates 39 per cent. In 
many of the reported cases important details 
are lacking but recurrence of the stricture is 
common together with cholangitis, biliary and 
duodenal fistulas, and abscess of the liver 
In this connection it is interesting to note, as 
emphasized recently by Sandblom, Bergh and 
Ivy, that following any abnormal channel 
between the biliary and intestinal tract hep- 
atitis and liver abscesses are of frequent occur- 
rence, and, peculiarly enough, they give little 
clinical evidence of their presence and are dis- 
covered only at autopsy But it is not in the 
nature of things for surgeons to be eager to 
report their failures, so there must be a con- 
siderable number which are not recorded. It 
would appear, however, that sufiicient evi- 
dence has been collected to show that the 
Wilms-Sullivan operation leaves much to be 
desired 

Another method by which these difficult 
stnctures can be treated is to allow a biliary 
fistula to form, wait 3 or 4 months and then 
cone out this track and implant it into some 
portion of the gastro-intestinal tract. The 
operation, however, is by no means a simple 
one for, unless an adequate blood supply is 
provided, the fistulous track will die, and even 
if this difficulty is overcome, undue tension 
will have the same effect so that it is not to be 
wondered at if failures are frequent occur- 
rences 

Again we are indebted to Eliot for his col- 
lection of 41 cases, the majority of which are 
from surgeons in this country In 22 the 
implantation was into the duodenum, in 18 
into the stomach, and i into the j'ejunum 
Here, too, some of the reported cases were too 
recent to evaluate the result, but there were 
18 in which death could be attributed to the 
operation making a mortality rate of about 
45 per cent Hemorrhage, shock, and hepatic 
insufficiency account for many of the early 
deaths, but if the patient survives the opera- 
tion there are many complications which may 
supervene. Nine of these patients are re- 
ported to have developed strictures and in one 
instance this occurred a second time, so that 
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considered the operation of choice Provided 
the stricture is below the entrance o! the 
<^stic duct, this IS not a particularly difficult 
procedure to one accustomed to gall bladder 
surgery, but to the inexperienced it rnay be a 
hazardous operation espeaally as is the case 
when a long and tedious dissection is neces- 
sary before the exact condition of the ducts is 
demonstrated But if the stricture extends 
high up in the common hepatic duct, it may 
be quite impossible or even highly dangerous, 
paiticuhrJy in a fat subject or when dense 
adhesions prevent the duodenum from being 
mobilized sufficiently to pettmt accurate 
anastomosis without tension It js to beragn 
strictures of this kind in which neither end 
to end suture nor some form of direct anas 
tomosis between the dilated duct and the 
gastro mteatmal tract is feasible, that I wish 
particularly to direct attention m this paper 
Several methods, many of them very »n 
gemous, ba\e been employed in an attempt to 
establish a connection with the mtestina) 
tract One plan i» to mase the stricture 
throughout its length and, after making sure 
that the distal portion of the duct is open to 
the duodenum, to connect the two ends with 
a rubber tube of suitable size and length and 
to suture the adjacent tissues snugly over it 
Some prefer that the tube be passed through 
the ampulla into the duodenum, while others 
advise that it should stop short of the bowel 
If it la the intention to ha\e the tube remain 
in Situ or to remove it once it has served its 
purpose, it should not pass through the am 
pulla, for there is abundant evidence as 
shown by Sandblom, Bergh, and Ivy, th4t the 
danger of infection spreading up the duct is 
increased by any interference with the fuoc 
tion of the sphincter of Oddi And under such 
circumstances there i danger not only of a 
biUarv fistula but, what is much more im 
pottant, a duodenal fistula as n ell But passing 
a tube through the ampulla of Vater is by no 
means the simple procedure which a perusal 
of the literature would lead one to suppose 
It may m fact be quite a difficult feat and, if 
the inside of the duodenum were examined in 
every instance, not a few would be found to 
have entered by a false passage as mav be 
verified hj a perusal of autopsy findings Of 


course, if the ampulla can once be enleted for 
sure by some form of bougie, dilatation to the 
requisite size is readily accompbshed, but in 
a small percentage of cases there is always a 
reasonable doubt about where the instrument 
has gone 

Leaving a rubber tube in a bile duct has 
many disadvantages and, as Lahey contends, 
IS at best nothing more than a makeshiit 
It may pass too quicklv before tune has been 
afforded for reconstruction of the channel, 
and to obviate this difficulty lIcArthur puts 
a reverse cuff on the end of the tube On the 
other hand, it may remain too long, for it is 
probably true that if it does not pass it mil 
sooner or later give nse to trouble Naturally, 
the more normal the bile flow u in consistencj 
the longer will the symptom free period be, 
but incrustations both within and without 
the tube are almost inevitable and they may 
actually block the flow of bile Colp, however, 
stales that many tubes which have appar 
ently been in the ducts for almost a year snow 
very little deposit of biJe salts, and he is most 
insistent that the greatest care fae exercised 
111 selecting the best and highest grade of rub 
her and, if possible, a vanety that is opaque 
to the X rays Judd removed a calcified tube 
in one case 4 years and in another 6 years 
after its insertion, the patient in each instance 
suffering from a severe attack of cholangitis 
But Lahev, in the excellent article already 
referred to, treated one of the strictures by this 
method and made reference to removmg a 
tube, for what be does not say, which had 
functioned well for 7 years and which he re 
placed by another 

But there are other objections tothemdaeu 
mg tube, whether its distal end projects into 
the duodenum or not Itmaybccomedisplaced 
upward so as to he in the hilus of the liver, 
ai. ui a case recenlJy reported by Robert L 
Pavnc IVhen used jn an end to end suture, 
the tube has been known to become angulated 
at the suture fine with the production of a 
bibary fistula, and to obviate this, Voelcker ad 
vocated bnngiog the tube out through me 
duodenum bv the Witzel method, but this 
merely substitutes the danger of a duodenal 
fistula for the biliary one, although in a re- 
ported case the result was most gratifying 
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The new method which I wish to record is 
in reality a very simple procedure and con- 
sists essentially of making a new bile channel 
out of the wall of the stomach but without 
opening it. The exposure of the ducts, a tedi- 
ous, difficult, and dangerous procedure at all 
times, is made in the ordinary way. If the 
operator decides that an end-to-end suture is 
impossible or an anastomosis of the proximal 
end to the duodenum is not feasible, one 
proceeds as follows : After isolating the dilated 
portion of duct which will likely be found high 
up in the hilus of the liver, and making sure 
of its identity by aspiration with a hypoder- 
micneedle, the'operator slits it sufficiently wide 
to admit a tube about the size of a No 20 
French catheter which is immediately in- 
serted and the opening closed tightly around 
it by a suture The tube is then placed upon 
the anterior surface of the stomach com- 
mencing just proximal to the pylorus and 
buried for a distance of 2 inches in its wall by 
oversewing with a running stitch of catgut 
Omentum is then tucked about the exposed 
portion of the tube that lies between the bile 
duct and the stomach after which the free end 
of the tube is brought out through the upper 
portion of the abdominal incision, where it is 
securely fastened by a silkworm stitch and the 
abdomen closed (Fig. i). 

Our original conception was to withdraw 
the tube in about 3 months when it was 
thought a new channel would be well estab- 
lished. It would then be a simple matter to 
insert an internal urethrotomy knife the 
requisite distance, cut through the wall and 
produce an internal fistula, but to our sur- 
prise nature, apparently by a process of ulcera- 
tion, had accomplished this for us. Following 
this the external opening promptly closed. 

Case i. Mrs M , 26 yews of age, having suSexed 
repeated attacks of colic with jaundice, was operated 
upon by another surgeon on September 21, 1932 
The gall bladder containing i moderately large stone 
was removed and, although the common bile duct 
was not dilated and there v,as no jaundice at the 
time, the ducts were examined by passing a lead 
probe through the stump of the cystic duct split 
to admit the probe. The probe is said to have 
entered the duodenum and no stones were found 
The ne.vt day there was a profuse flow of bile mixed 
with blood from the wound and this was the pre- 
cursor to a veiy stormy time. The bile continued to 



Fig I Diagram showing tube entering the bile duct, 
bridging the gap to the region of the antrum where it is 
embedded by the Witzel method and then on to the ab- 
dommal incision 

be discharged from the surface and by the middle 
of October the stools were clay colored. In spite of 
the external biliary fistula she commenced to get 
jaundiced about the middle of November and by the 
end of the month it was very marked On December 3, 
1932, I operated upon her hoping to find a stone, 
but after a tedious dissection no trace whatever 
could be found of the common bile duct, and the 
stump of the common hepatic duct appeared as a 
grape-like projection m the hilus of the liver. One 
limb of a T-tube was placed in the duct and the 
other into the duodenum while the stem together 
with a Penrose drain was brought out through the 
abdominal incision In a few' days, although the 
stools were bile stained, she developed a very severe 
type of duodenal fistula so that very soon much of 
the food she consumed together with a large quan- 
tity of bile w'as discharged through the wound and 
she lost weight quite rapidly She w'ent through a 
very trying period but after a couple of months she 
commenced to pick up and she was discharged on 
March 3, 1933, with the T-tube still in place. She 
had no jaundice at this time but there was still a 
small quantity of duodenal content coming away 
alongside of the T-tube She enjoyed tolerable health 
until August w'hen she began to have frequent at- 
tacks of pam and jaundice so the T-tube was re- 
moved. No improvement followed and by the end 
of October the external fistula had closed. On De- 
cember 14, 1933, she was re-admitted at which time 
she W'as deeply jaundiced with day colored stools 
and very much underweight On December 20 I 
operated on her again and after a most difficult dis- 
section isolated the proximal portion of the duct 
and performed the operation described. Her con- 
valescence was quiet and uneventful Bile dis- 
charged freely from the tube and the jaundice 
rapidly cleared She was discharged on Februarj,' 
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in these cases another and obviously much 
more difficult operation had to be performed 
in Order to relieve the individuals of their dis 
tress Lahcj has operated on 14 patients by 
this method, 7 of which are recorded in 
Eliot's list, and concludes that in only a 
instances vras there permanent benefit, most 
of the survivors having fared badl) because 
of contraction of the fistulous track One of 
his patients, however, was well ij jears after 
the operation But Walters, who has per 
formed this operation q times, 7 of which are 
m Eliot’s list, expressed the opinion that it 
continues to be a useful procedure One of 
his patients was symptom free g jears after 
the operation 

According to personal communications to 
Eliot, the German surgeons also were having 
trouble with the direct method of implants 
tion Hildebrand in an attempt to obviate the 
bad results divided the upper jejunum and, 
after re establishing the continuity of the 
intestinal tract, brought the distal end out 
through the abdominal wall for anastomosis 
to the opening on the skin of the biliary fis 
tula His patient died, however, 5 years later 
with deep jaundice and a subhepatic abscess 
Other German surgeons modified this pro 
cedtire but with no better result Neverthe 
less, m spite of the few brilliant results which 
have been obtained b> direct implantation 
of the fistulous track, it must be obvious to 
all that anj operative measure, which in (be 
hands of experts carries such a high mortality, 
must be undertaken with a considerable 
amount of misgiving Most surgeons would 
probablj agree with the statement of Vmcent, 
as quoted by Eliot, that a partial result which 
begets cirrhosis is not worth while 

Another way in which these difficult types 
of stricture have been dealt with is by direct 
anastomosis of the liver substance to some 
portion of the intestinal tract usually the 
duodenum This operation is known as 
hepato enterostomj Eliot has succeeded in 
collecting II cases all from German sources 
and mostly by personal communication, but 
as far as I can learn there is no rqiort of a 
similar procedure having been done in this 
countrj It IS performed bj punctuiing the 
liver with the actual cauteiy m an attempt to 


establish a bihary fistula, and subsequentli 
dissecting this out and implanting it into 
some portion of the intestinal tract, or the 
punctured liver may be immediately anas 
tomosed to the intestine That bile may flow 
quite freely from a liver fistula is attested to 
bj many authors I recall a jaundiced patient 
in whom a copious discharge, which lasted for 
nearly 4 weeks, followed the incision of a 
necrotic area m the left lobe of the liver It 
had, however, veiy little effect upon the 
ictunc index and eventuallj closed leaving 
the patient no better off than before Granu 
lation tissue encroaches more and more upon 
the lumen and though it maj be kept open 
for a while b> curetting, the tissue usually 
wins out in the end Enderfen’* patient, who 
was alive and well n jears afterward, is as 
suredly a brilliant result, but Enderlen also 
reports a second case in which the same tech 
mque was used, following the failure of a 
previous hepatoduodenostomy, and the pa 
lient died about a week postoperatnclj At 
the autopsy the original anastomotic opening 
was found to be completclj obliterated But 
in Lamens’ patient, who died 8 months alter 
the operation from multiple abscesses 0! the 
bver, there were 10 small openings in the 
liver at the anastomotic site Irom which bile 
could be expressed Undoubtedly there b a 
considerable variation in the distribution of 
the large bile ducts within the liver 
Anj considerable discharge of bile from the 
bver in doing a cholecystectomj is unusual, 
but somejearsago I opened upa bile duct fallj 
aneigbthof an inch indiameterabout i|^ inches 
from the anterior border of the bver, ard so 
/reejj did bile flow that it was thought at first 
to ^ coming from an injury to one of the 
main ducts For a w eeks the discharge of bile 
was fairly free after which it graduallj ceastd 
and the wound was closed within a month It 
would appear then that there is a considerable 
element of fuck m selecting the area of met 
to be joined to the bowel It does not, how 
ever, stnke one as a feasible way m whi^ the 
bde maj be successfully drained into the lO 
tesUnal tract, and the fact that it has not been 
taken up by anj surgeon in this country is 
probably sufficient to indicate that it has little 
to recommend it 
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W E may find cause for satisfaction 
in the general advance of surgery 
during the last decade, but upon 
the subject of cancer of the stom- 
ach we can look only with gloom. It is tEe 
c ommonest of all ca ncers, and though its in- 
cidence vanSln different-countries, it, never- 
theless, occupies this unenviable predomi- 
nance The operability in cases of patients 
presenting themselves with symptoms is lower 
than with any other growth The operative 
mortality remains much as it was 30 years 
ago and is the Mghest of a ny ma jor operation. 
The cure rate among those that survive is the 
lowest in cancer surgery Yet no alternative 
treatment that might relieve us of this de- 
pressing and almost hopeless task has ap- 
peared on the scene. I have chosen to present 
this unsatisfactory subject because I consider 
that in endeavoring to set our house in order 
we ought to pass by its beautiful chambers, 
many of them recently renovated and re- 
decorated in the latest style, and turn our 
attention to the dreary basements. I shall 
make suggestions as to how we should set 
about this task, but I shall not present my 
own figures, which are too few to be impressive 
and too true to be good I may, however, 
illustrate the position today by a simple dia- 
gram, constructed from the figures of many 
surgeons of experience and repute (Fig i). 

(lastric cancer thus presents a four-fold 
problem for attack. It is the commonest and 
least operable of all growths, and its treat- 
ment by surgery has the highest death rate 
and the lowest cure rate. If any of these 
aspects can be tackled successfully, we shall 
be doing something to better the present 
position; and they can all be tackled We 
know that the disease is commoner in certain 
countries, in certain areas in those countries 
(Fig. 2) , and in those areas it is seen most often 
in men of certain occupations It should not 
be beyond the power of statisticians to trace 


the factors that are responsible for this inci- 
dence, or of public health authorities to elimi- 
nate them. 

The low operability rate is a reflection upon 
our diagnosis. Many sufferers from cancer of 
the stomach have no warning beyond an inde- 
finable l oss of streng th till nearly the whole 
organ is involved; but on the other hand 
many of those who arrive, to our chagrin, far 
too late, have suffered from digest ive dis- 
comfort for^ni onths or even f or a year or 2 , 
and have had recourse to dieTahd ^alis be- 
fore finally coming to their physician for an 
overhauling. Should we nPt write up in neon 
lights in every restaurant, “ Indigestion does 
not start after 40 in a man wh oha s been able 
tb“eat anytiungTDl then." bUouid we not 
evenTut a more discrert notice in the office 
of our medical colleagues, “ Gastric ulcer does 
n ot present itself for the first time alter 40? ^ 
Both statements are obviously open to ex- 
ceptions. But if we make it a rule that every 
case of indigestion, starting in middle life, be 
immediately investigated to eliminate cancer 
before any treatment is undertaken, and if 
we label every gastric ulcer first appearing 
after 40 as malignant, until unequivocal 
app earance i n t he gastroscope . or rapid dis^ 
appeara nce of the deformity m the roentgen o- 
gram and of occult blo od from the feMs have 
showiTlt to beTnhocErtTrre shall immediately 
bring' a lafge^number of patients from the 
hopeless into the hopeful category. It is, 
however, with the last two aspects, the high 
death rate and the low cure rate that w^e, as 
surgeons, are particularly concerned 
To discuss mortality implies setting a figure, 
just as to discuss a golfer’s handicap implies 
fixing bogey for the course Among good sur- 
geons I would put the hospital death rate be- 
tween 20 and p^ cent after operations for 
cancer of the stomach I am aware that 
figures of 10 per cent and under have been 
recorded, but knowing what I do of the limits 
of technical skUl, I cannot believe that they 
all refer to the same thing. A few gastric 
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II, 1934, w'tb instructions to keep m toudiintbour 
outdoor department In my abacace smtagem^ts 
were made on March jj to produce aa lateisal 
fistula but after a few whiff* of ether she votmted up 
bile and the operation w as not proceeded wi^ as it 
nas obvious an internal fistula had ^mdy been 
established Following this no bile or stomach con 
tent Came from the abdominal wound and the open 
ing was closed in 2 weeks She has never had an 
attack oi ;3und)ce since and when een recently 
looked m perfect health having gained 40 pounds 
One of the great advantages, of the operation 
herein recorded is that it is a simple procedure 
and one that may be quickly earned out 
Most patients bv the lime the ducts have 
been dearl> visualized, ate la no condition 
to undergo any further aifficult procedure 
hence the advice of some surgeons to permit 
the formation of a biharj fiatuh and do a 
second operation later Since the stomal is 
not opened at the time there is no possibility 
of peritonitis or a dangerous fistula Obvt- 
ouslv, a single case in which the patient has 
been well for nearlj 5 years is not sufBaent to 
permit one to make ertravagant claims, and 
stricture and cholangitis, the bugbears of bile 
duct surgery, may yet supervene unless pet 
chance the endothelial cells from the 
toneal coat of the stomach be more cffeitivc 
in produang a protective bung than the epi 
ihehum has been in some other types of re- 
construction But compbcalions wiU prob- 
ably occur even after most successful recon- 
structions of the ducts if there ts a sufficiently 
long survival and a proper follow up is in 


Most benign strictures of the bile ducts 
follow a cholecystectomy and an unexpected 
flow of bile from the wound a day or so after 
ward or a stormy convalescence is very siy 
nificant 

Dtflus'* narrowing of the ducts is a rare 
variety and a case is recorded 


End to end suture or direct anabtomovis of 
the duct to the duodenum is the operation of 
choice when this can be accomplished without 
tension 

The difficult cases, however, are those in 
which these methods ate impossible and it is 
with this ty’pe that the paper largely deals 
The disadvantages and difficulties of le 
construction over a buried rubber tube are 
outlined The Wilms Sullivan operation and 
the implantation of the biliary fistula into the 
gastro intestinal tract are shown to be un 
satisfactory and accompanied by a very high 
mortality Direct anastomosis of the liver 
substance to the bowel is a method which has 
been used by continental surgeons only and i' 
not to be recommended 
A new method which is simple and safe for 
dealing with these difficult strictures is re 
corded and details of a successful case are 
given 
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Fig 2 The regional incidence of cancer of the stomach m the British Isles, as judged 
from the returns of the Registrar General (Reproduced by kind permission of the 
Bntish Empire Cancer Campaign ) 


successful in some 2 so g astric resections, and m any ex periments I have adopted the use of 
that the number in which it has had to b^ Cpmnoponl ) two-thirds of a grain i hour before 
supplemented by gas is only about a dozen ' operaiioh. Two adjuvant drugs should be 
Jr'remedication is necessary because no avoided' atropine, because the thirst it in-N 
normal person can lie stiU for i to 2 hours on duces makes the patient restless, and hyos- 'r 
a narrow and rigid table unless so prepared cine because, though it quiets some patients,'"^ 
Basal narcotics are unsatisfactory for this it makes others silly drunk and quite uncon- 
puppose, for theji^ make the patient a reflex trollable After the omnopon is given, the pa- 
animal bereft of higher control, and he re- tient’s ears are plugged with wool , and his 
sponds to all stimuli by movement. After eyes covered. is brought to the theater 
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ulcers slipped injixajement pathologut.mU 
do wonders for anj sene's" 

In the hands of expert surgeons, patients 
do not die. of g astrectomy Shock has been’ 
abolfshed and hetnorrhag5~does not occur 
Speed Viithout haste and neatness without 
fuss ensure that patients leave the table little 
the worse for their ordeal But patients die 
after gastrectomy because those with cancer 
of the stomach are iild, enfeebled, and liable 
to die at any time so that they often succumb 
w hile the} are m the hospital for investigation 
or are undergoing palliativ e treatment Never 
thelesa, we must remember that in the opera 
tion for cancer of the stomach we are working 
pretty near the limits of human endurance, 
and if we are to impro\c our late results we 
must push right up to those limits ^Vhatever 
of speed, dexterity, and gentleness wc have 
learned from the great masters like HalsCed 
and Moynihan we must put into practice 
To those technical details I would add one 
further that to my mind is essential, the use 
of . local anesthesia However good a sur 
geon’s moFtalilv ina\ be it will be better if 
he adopt this method Local anesthesia will 
make the operation easier for the surgeon, and 
this leads to neater and quicker work, but it 
also removes all need for hurry, should extra 
time be w anted fox some refinement Relaaa 


tion IS perfect, re^pjxatory movements are 
slow and shallow, the blood pressure is not 
raised nor the tapillaries dilated, and the 
Viscera preserve their tone and movement 
and do not prolapse from the wound It 
abolishes man} of the risks of the postopeia 
tive period The patient is conscious and 
rational, unlike the subject of spinal ants 
thesia, he can sit up, he can breathe, move, 
and dnnk, so that the likelihood of rcspira 
tory, vascular, and embolic complications is 
greatl} diminished Further he has inhaled 
no foreign vapor or gas, so that he will not 
secrete respiratory mucus m excess These 
advantages continue over the later stages of 
recover}, for the solution emplo}ed, intro 
duced by Cnle for anoci association is anes 
thetic for 4 hours at an} rate and diminishes 
painful sensations for several da>s tiding 
over the patient to the stage of repair The 
mhibition of a painful wound is avoided 
I hesitate to describe my methods knowing 
that the use of local anesthesia is associated 
above all with the name of Hans Finsterer, to 
whom I owe more than I can say But since 
I had the opportumt} of seeing him do only 
3 cases, ana u«ed the method 7 }ears before 
and 6 years since that time, I cannot sa} 
how far my present technique correspond? to 
his I can only say that it has prov ed cntirelj 
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Five wheals are necessary, i Just below the 
xiphisternum, and 2 each side of the outer 
border of the rectus in the s ubcosta l and inter- 
s pinous planes (Fig. 3). A -verv hne needle is 
used, and after each wheal is made the needle 
is pushed.on int o the rectus sheath in s everal 
places by sliding the skin, ini ecting a few cubic 
ce ntimeters in eac h, so that sheath and muscle 
are made insensitive to the larger needle that 
follows The whole operadqn_should be pain- 
less except JoE-theJars_t_s prmks. 

The next f^tep i»; to injp rt thp gi ibcutaneous 
t issues in a fan over the xiphisternum and 
lower costal cartilages This area is not m- 
sensitized~by a rectus sheath blockj yet it 
adjoins the upper end of the incision and may 
easily be touched by a sharp instrument 
An injection of 15 cubic centimeters of one- 
half per cent solution is used for this From 
the same central wheal an injection of 5 cubic 
centimeters is. put into the rectus sheathTbiT 
each side of the xiphisternum. 

A cont inuous puddle of one-half per cent 
solution IS now laid along th e c ostal margin 
ahd_ o^er border ot the rectus, to mtiltrate 
the herv'es” where they lie as single trunksdET 
an apP'nevIfolic cbnipartmeht. The soTutioiT 


is injected through the 2 lateral wheals into a 
sheath already anesthetized, and is distributed 
as evenly as possible, abput 5__ciAic cen ti- 
meters to the inch, or 7 0 cubic centimete rs 
Mplr^ide^ T’he operator washes up again, 
putting bn his gown and gloves, and returns 
to find everything ready, and the patient 
probably asleep. 

After the peritoneum has been opened, the 
wound edges are held up by an assistant, and 
further injections of one-h alf _per cent s^olution, 
or 2o_cubic centimeters on each side, are made 
from within, chiefly into the diaphra g mati c 
pe^oneum and the nght and Jeft paracolic 
gutter s_£Fig 4). The^ are areas that have not 
"been anesthetized by the rectus sheath block A 
broad and deep retractor is then slipped under 
the liver and held back by an assistant, while 
the surg eon places his right hand, palm domi- 
ward, on the stomach and slips the tips of~ln^ 
fingCT S down the retractor till they rest on the 
aorta (Figs) The middle finger identifies the , 
aorta abo ve the ceh ac axis trunk by the fac t_. 
that no pancreas iiitervenes, and then pushes it, 
to the left, increasing the normal spacfibf about - 
half an inch between the aorta and vena cava — 
J:o I inch. The splanchnic injection is made into 
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some minutes before the surgeon is ready, and 
encouraged to doze oS on the table 
The ane^etic solution is made in two 
strength-* novocam^o ne JaU per c ent, 
quinine an^ urea h ydroJiloi^e. one foirrrh- 
piE_C£ntj^ng?fs^ution to ^400 cubic centi 
meters, Q) novocain, one per cent, qumine 
and urea hydrochloride, one fourth per cent, 
Ringer's solution to 60 cubic centimeters To 



each solution i drop of adrenalin for cv ei> le 
cubic centimeters is added just before use 
I use the La bat to cubic centimeter sy r 
mge, 3 of nhich~are aiternatel> handed to 
me, fi/led by the assistant Regional blociis 
act tissue inhltration but measured dosage 
at certain anatomical points, and with pressure 
apparatus or self feeding 5>nnges this ideal 
is lost sight of I regard it as important that 
.no local anesthetic be injected into any tissue 
that is Roin|» to be cut or nancUed, if this cm 
be-avoidedrsoTbanhe whole operation, dis 
section and subsequent suture, takes place as 
far as possible in normal tissues For this 
reason I have aband oned infiltration of the 

line of jnarion 

Injection^is dog e before g own or g loves are. 
put oh''2 temporary sterile Toivelf being put 
above and below the operative field This 
plan enforces a delay of 5 minutes while the 
su^eon is dressing up, which allows the 
patient to settle dowm to sleep, gives the local 
anesthetic tune to take effect and affords the 
nurse and assistant an unhurried interval to 
repaint the abdomen, drape the field, and 
rehearse every detail of instruments and 
material before the operation starts 
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Fig 9 The peritoneal compartments in relation to cancer spread i Celomic trans- 
plantation of gastnc cancer, 2, amount of cancer bed removed m standard gastrectomy, 
3, amount removed in radical gastrectomy 


it is not often that the othenvise early and 
operable case is taken out of that category on 
these grounds 

The sinister features of cancer of the stom- 
ach are its wide and early dissemination by 
lymphatic channels, and its tendency to shed 
cells that graft themselves on the peritoneum, 
usually on the omentum or in the pelvis. The 
cases that seem from their histories to be 
early and from the skiagrams to be localized 
but prove on laparotomy to be inoperable, 
are usually hopeless because of wide dissemi- 
nation in lymphatic channels or distant peri- 
toneal deposits Those that recur after an 
apparently adequate resection do so either in 
the upper part of the stomach and the glands 
round the celiac axis, or in distant parts of the 
celomic cavity Such recurrences are, of 
course, the development of extensions that 
were present but imperceptible at the time 
of operation, for cancer never recurs We have 
here a problem with which we, as surgeons, 
can rightly concern ourselves while we are 
waiting for our medical friends to send us 
earlier cases, and that is the extending of our 
operation as far as is technically possible to 
embrace the whole area in which malignant 
cells are likely to lie in the early and ap- 
parently operable cases of gastric cancer. 


We cannot, by any means vdthin the com- 
pass of practical surgery, remove all seedlings 
of cancer that may have been cast into the 
peritoneal cavity But the earlier free cells, 
if shed from the anterior surface of the stom- 
ach, are likely to he in that part of the cavity 
bounded by the anterior abdominal wall in 
front, and the great omentum behind, and if 
arising from the posterior surface of the stom- 
ach, they will drop into the lesser sac, bounded 
to a large extent by the omentum and trans- 
verse mesocolon (Fig. 9, i) . Removal of the 
whole great omentum with the stomach, by 
detaching it from the colon and following this 
plane down the superior leaf of the transverse 
mesocolon to the posterior abdominal wall, will 
remove about 75 per cent of this potential can- 
cer bed (Fig. 9, 3) This step, which on tech- 
nical grounds simplifies the operation of gas- 
trectomy very considerably for no vessels are 
cut in this dissociation of embrjmlogically fused 
structures, is not recommended in gastrectomy 
for ulcer The latter should be kept as conser- 
vative as possible In gastrectomy for cancer 
it is the first essential of a radical operation 
In planning the adequate removal of lym- 
phatic tissues, we have before us that proto- 
type of well planned and successful cancer 
surgery, the Halsted operation for cancer of 
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Fig 7 Hie authot s nee«& (be spLiOchaik siiestliMix 


the retroperitoneal tissue m this gaD> that is, 
into the nght crus o f the^ ia phTag r n^niet ^itJl 
he^ on the fifsFTum bar vertebra (F ig 6F To 
do this salelv^Ith necessary to have 
^edle* that can be slid along the fingeTlIirtt 
rests on the wrtcbnl body without tearing the 
5 lo\e,or injuring the liver or any vessels in the 
les'^er omentum Sietv cu bic centimeters ot, 
the t per cen^lution.are injectcilstgvily and 
diffusclv round the splanchn ic pf eius 

Tilt BWdl 1 btv< dn ra d e< u tU ot tbm p^nt l&e oewHc >(m,I 
( t(i M« «ad a (bmlb tfi/ >1 A ind «a lb* «oUit o( ibt utdk 'in 
*sctf«i'i ifebtbnth inih«&nlpa«i<]iitbcpmat «k>d«Bd 

tbtis Bthloctu 4 I4(« bWat initrum c(o( <tp(aricraa tatb«(c<»M 
tb« pomt prattgd > b»l( 44 14 b 44 d p>er«>t (p« prnt>Bn(p <ovuia( 
tbcipUn bBii.p«Rii. 



Fig S Mesentencin)ectwn»MsuppleJiwolthe*pla»A 

oie Bnnlbesia 


I supplement this spUnchiuc mjeciion by^a 
,fe«r farthe r" mes enteric injections oLonabaif 
pecjxnt wlution, a mddifiHtio*t I learned 
trom FIiS.etct‘’(Fig 8) Ten cubic centimeters 
are injected i nto the highest p oint otthpj^'^ 
Curve, lO^cubic ce ntimetw sjntCUtaJmiest 
point, 5 cubic centimeters betgee n the_iuo 
denum ancT'htpatic-SeTUTe anePio cubiv 
Centimeters into the bast of the transvene 
_me sQylon ,_i\ here the middle felic learcTtE^ 
BUDcnoTme^entenc artery The extra mjec 
tioBs mahe doubly sure that the stomach, 
duodenum, transverse colon, and jejunum are 
insensitive, but I believe their chief value i» 
to occupy a few minutes during ^hich the 
splanchnic injection is taking efiect, and to 
give the surgeon conSdence The combination 
of splanchnic end mesenteric injections w «o 
harmless and so uniformly successful that I 
have never felt tempted to go back to splanch 
me injections alone 

The present cure rale, judged on the c > ear 
standard, is from 5 to 10 per cent of all ca^es 
operated upon If the inquiry is limited to 
cases suitaUe for gastrectomy, the cures in 
crease from 15 to 17 per cent and if only the 
patients having had gastrectomies and leaving 
hospital alive are considered, the rate rises to 
ao and *5 per cent Evenso Ihishgureisonc 
that no surg'Xin can view without a feeling of 
profound dissatisfaction A discussion of tw 
means whereby the cute rate may be improv ed 
involves consideration of how the disease 
spreads and where it recurs 

Cancer spreads by 4 main routes bj direct 
extension by the blood stream, by lymphatics, 
and b> dissemination of cells on a free s unace 
Many cancers of the stomach, when we 
see them, are inoperable for t of the hrU 3 
reasons, because the growth has inva e 
neighboring structures too w idelj for remo^ 
or because the liver contains secondary noa 
ulcs But these are usually late cases, ana 
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These glands drain the lymphatic plexuses 

in the submucous and subperitoneal coats of Pjg Author’s method of duodenal mvagmation 
the stomach wall, in which cancer cells are 


usually found at some considerable distance could hardly be justified by any improve- 
from the parent growth The whole stomach ment in the cure rate that is in sight Section^ 
could be removed m every case, on the analogy of Jdie, s tomach wall 4_mches beyond th e p al- 
of breast surgery, but total gastrectomy pa ble ed ge of the growthasdn jnost cases suffi- 
carries a high mortality, one that is never cient to get be yond the e xtensions in the 
likely to be greatly reduced It is due to the lytnp EaS c plgxu^ses,, and when cancer cells 
unsuturable qualities of the esophagus, and 'have got ‘fe^nd this distance they have 
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Fig 10 Sunplifiedschema o( t)ieartenesandl3rmphatKS 
of the stomach 


the breast In this operation, the growth, the 
organ m which it arises, the l>mphatic chan 
nels which dram that organ, and the glands 
into which those channels empty, are removed 
in one piece We start in the avilla, stnpping 
the main vessels dear of all areolar tissue, 
tying all arteries and veins at their junction 
with the mam trunk, leaving aTillar> vessels 
and brachial plexus bare, and bringing down 



Fig 11 Freeing the omentum and superior leaf of tiaBS 
verse mesocolon from the cotoo aod mesocolon proper 



Fig II Opemngthefusionplinebetweentheomentum 
and transverse colon 

the whole mass of fat and gland> to be re 
moved with the breast A radical operation 
for gastric cancer implies that the vessels are 
similarly divided at their junction with the 
parent trunk, and that the whole lymphatic 
tract that accompanies them is removed with 
the stomach 

Two vessels only are important in this 
respect, the right gastro epiploic artery and 
theleftgastncartery (Fig lo) Theleftgastro 
epiploic IS small and far from the cancer area, 
and the right gastric is in most cases repre 
sented by a leash of vessel# that supply the 
duodenum The right gastro epiploic arises 
from the gastroduodenal m the groove be^een 
the duodenum and pancreas, and along jt are 
grouped the'gjanda into which the lymphatics 
ol the greater curv ature dram The left gastnc 
IS a large artery thatspnngsfromtheceliac axis 
just at the upper border of the pancreas not 
much abc^Jhe mid pomt of the lesse r curv e 
of the stomach After a short course as a 
trunk it breaks into a number of branches, 
that spread m a fan to supply the upper bor 
der of the stomach from the cardia to the 
pylorus The interval between these branches, 
and between them and the stomach is filled 
with fat and the lymphatic glands draining 
the lesser curve The whole, artery, gland#, 
and fat, is enclosed in a double fold of pen 
toneum, passmg from the postenor abdominal 
wall to the lesser curve of the stomach, that 
often includes lobules of pancreas as well 
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phatic clearance has been adequately per- 
formed, so that the aorta and intercrural 
fibers of the diaphragm are left bare, the 
splanchnic plexus is also resected in its upper 
part. I have not observed the cases suffi- 
ciently long to have established a regular 
clinical picture, but all in whom the removal 
of perigastric tissues has been radical have 
run a similar course. For the first 24 hours 
after operation they have~been m exceileht 
conditiniT^After That they~~Eave sho wn~ab^ 
dominal distention, consti pation , and , vomit - 
ing dI~an3Lfiui(is^g iven by mouth . Flatus was 
voided, and some subjective relief experienced 
after enemas, but little fecal matter was passed 


and the distention increased rather than 
diminished With intravenous administration 
of glucose in water, together with p rostigmme 
and acet^ choline at regular inter vals, and* 
o x brle~enemas night andlnorning. the vomit- 
ihg'T^EasEdPaTid"' theHisfention slowly sub- 
sided, but it has been near ly a fortnight before 
the abdome n reacEed' its normal conto ur. 

This operation does not introduce any new 
principles, but it attempts to carry gastrec- 
tomy for cancer to its logical conclusion, and 
to bring it into line with the operation for 
cancer of the breast It should, therefore, add 
to the number of those who are permanently 
cured of this dread disease by surgery. 
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the dictum that cancer never spreads be>ond 
the pylorus is as true as most aphorisms, «an« 
cer rarely spreads there, but if we examine the 
duodenum in all our speamens we will find a 
few in which the wail shows permeation for a 
short distance It is, therefore, necessary la 
an operation that aims at being radical to 
remove a full inch of duodenal wall wn tb the 

sIomadT " ”” 

'“’T^e^adical operation for cancer of the 
stomach may then be outlined briefly as 
follows After the abdomen has been opened 
and the question of operability settled by 
careful examination and palpation, the assist 
ant hojds up the transverse colon to the linut 
ofTtF mfesentery,,and theTurKeon. extencimg 
the great omentum with hia left hand, runs a 
sharp Lmfe along the ^oodless fold,nowo a the 
stretch, that unites tneomenKunto’the colon 
(Fig ii) He carries this dissection right down 
to the hepatic flexure, following the omentum 
to Its absolute termination on the right, and 
on the left to wit hin 2 inches of the splenic 
flexure With a moist swah_tuuu^n pu&.h^ 
the omentum upward, it will separate 
from the tran sverse meso^oa, CTfryingthK* 
omeiltal vessels and the posterior peritoneum 
of the lesser sac with it, until the ridge of the 
pancreas 15 reached (Fig 12) On the nght this 
separation brings the right free margin of 
the^mentum, carrying the mam trunL of the 
gast ro epTp Toic off the head of The 

pancreas, wFere it can'Fe T)ed“5is'a“SiDgl^ 
trunt~(the only ligature that has yet been 
needed) as it leaves the gastroduodenal 
artery, a point beyond any rccognuable 
glandsof the greater curvaturegroupfFig 1$) 
The nght gastric vascular bunfie is next 
and the duodenum cleared to a inches beyond 
the pylorus and dimded i mch beyond it I 
crush and ligature the duodenum, burying the 
stump with a pursestring suture The method 
is simple, \ery safe, and allows more distal 
division with proper invagination (Fig 14) 
The pyloric end of the stomach is held up, 
and the lesser omentum, a flimsy structure at 
this pomt, IS cut wnth sassors down to the 
hver The x oscular Ijmphatic bundle of the 
left gastric artery is next defined The Icssct 
sac IS seldom the dear space of anatomy 
books, and congenital fusions between the 


pentoneum of the posterior gastric wall and 
that covering the pancreas are conunon 
These are easily separated by sassors and 
blunt dissection, and the vascular bundle 
then stands out as a thick fold The splenic 
artery can be seen leaving its base to run along 
the pancreas and the trunk of the left gastnc 
can be felnnjt as ajautcordwhenthestomacfi 
~>is pull ed fonYard_and_to th^ft f Fig'' 
The artery is deared, where it leaves the 
cehac sms, and divided betw«n 2 silk 1/^ 
tures With sassors the fatty jind glandular 
tissue IS tfioT separated fromjhe aorta .and 
diaphragm up to th ees^hagus There should 
be no bleeding The stomach' is next pulled 
‘ s trongl), downward, and the glandula r, aad 
f^y mys ts stripped iloi ro tramltSe'ca^ 
to apomt'ai^l^down the l esser curvT The 
pentoneunTTJTn^iiIefflvith a Imife, and the 
loose tissue pulled down with dissecting for 
ceps The entrant arteries and emergent veins 
are ligatured flush with the gastnc wall Fi 
natty, Mr (>rtr»mitynf.rh e p;reat omentuia 
‘ IS dividecLbet ween ligature sTTrom thTpoiot 
to v^ich it was separated from the transverse 
colon to one on the gKater curvature ;ust 
below theJoweij >ole of the spleen 
A" mass of tissue is thus prepared for re 
moval that includes the growth, the stomach 
below a plane passing from the lesser curva 
ture inches from the cardia to the greater 
curvature just below the spleen, an inch of 
'duodenum, the whole great omentum and 
supenor surface of the transveree mesocolon, 
and all the lymph vessels and glands that ac 
company the left gastnc and nght gastro 
epiploic artenes The completion of the opera 
Uoo IS a matter of technical preference rather 
than pathological principle I prefer the val 
vular retrocohe gastrojejunal anastomosis first 
desenbed by Lake, and I hnng the dciodeM 
leiunal flexure above the mesocolon into the 
le»er sac, fix the highest part of the jejum^ 
dose to the diaphragm and dose the mesocotic 
opening round the eSerent jejunal loop only 
(Fig 16) 

This more radical dissection adds a 
the length and difficulty of the operation, but 
with lo^ anesthesia the first is unimportant 
the second moderate It introduce fresn 
difficulties in the after care, for « hen the lym 
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identified as discreet follicles but are diffusely 
scattered througbout the whole area and aver- 
age in size about i millimeter in diameter. 
They are immediately below the superficial 
layer of the mucous membrane. In the fourth 
stage, these abscesses rupture and leave ulcers 
which appear as yellow spots scattered over 
the wall of the bowel, and which bleed on be- 
ing wiped with a swab 
The radiological evidences of the chronic 
stage are constant and marked by narrowing, 
shortening, hyperirritability, loss of haustra- 
tion, and signs of destruction of the mucous 
membrane Variations in the destruction of 
the mucous membrane are marked in the dif- 
ferent stages of the disease and depend un- 
questionably upon the extent of bowel in- 
volvement, but the signs are too charac- 
teristic to be confused with other types of 
colitis These laboratory evidences coupled 
with the clinical picture which is characteris- 
tic of thrombo-ulcerative cohtis, assist in dif- 
ferentiating this type of cohtis from other 
organic inflammatory lesions of the large 
bowel 

The clinical course of this chronic infectious 
disease of the colon is a characteristic one 
with an acute onset of many bloody stools 
likewise containing pus and mucus, the num- 
ber of which sometimes ranges as high as 30 
to 40 a day. Septic fever, anemia, and other 
evidences of infection exhaust and dehydrate 
the individual rapidly. This picture, along 
with sigmoidoscopic and roentgenographic 
evidence, easily and accurately establishes the 
diagnosis. 

INDICATIONS FOR SURGERY 

Medical management of chronic ulcerative 
colitis, which consists of a dietary regimen, 
administration of vitamin C, ehmination of 
focal infections, and the use of vaccines and 
serum, is effectual in the majority of these 
cases to some degree. Intractability to medi- 
cal treatment with a resulting damage of con- 
siderable extent to the colon, from which fol- 
lows its loss of function and under which 
conditions the colon becomes filled with pus 
and detritus and is a source of absorption, is 
the principal indication for surgery. 

Indeed, surgery for chronic ulcerative coli- 


tis as for duodenal ulcer is indicated only for 
the complications which occur in 15 per cent 
of the cases. These complications, save only 
for hemorrhage and perforation, occur mostly 
in the chronic, intractable stages of the disease 
and fall readily into several classifications: 
(i) perforation, abscess formation, and hemor- 
rhage usually occurring during the acute 
stages; (2) polyposis; (3) cancer developing 
on polyposis (this occurs in a definite per- 
centage of cases, about 2.5 per cent); (4) vis- 
ceral degenerative changes, (5) unique com- 
plications such as erythemia nodosum, pyo- 
dermia gangrenosa, liver abscess, gastro- 
jejunocolic fistula, etc , (6) evidences of focal 
infection, the lead-pipe colon filled with pus 
furnishing the source, as in arthritis, and (7) 
rectal complications such as stricture, fissure, 
peri-anal abscess, etc. 

These complications, depending upon their 
distribution, the extension of the disease, and 
the acuteness or chronicity of the disease in 
each individual case, are indications for sur- 
gery of various types The distribution is of 
particular importance because in 80 per cent 
of chronic ulcerative colitis cases as diagnosed 
by x-ray, the involvement of the large bowel 
is beyond the rectosigmoid juncture. In a 
series of 352 cases studied by Bargen, Brown, 
and myself, roentgenography showed that 
the entire colon was invaded in 211 cases, 
59 9 per cent, the lesion extended from the 
anus to the hepatic flexure in 240, 68.1 per 
cent, and from the anus to the splenic flexure 
in 69 cases, the rectum and sigmoid alone be- 
ing involved in 26 cases 

This distribution is compatible with the 
data of other observers. CoUms remarked 
that approximately 93 per cent of chronic 
ulcerative colitis is universal and only 7 per 
cent regional or segmental. In our experience, 
regional or segmental ulcerative colitis does 
occur, but very infrequently. 

TYPES OF OPERATION 

The operative procedures usually employed 
are. (r) colostomy; (2) ileostomy, (3) seg- 
mental resection by exteriorization; (4) sub- 
total colectomy following iieosigmoidostomy, 
(5) subtotal or total colectomy following 
ileostomy. 
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T here are few lesions of the gastro 
intestinal tract of a more controver 
sial nature than so called dironic 
ulcerative colitis Described first in 
1875 b> Wilks and ilo^on, although a draw 
mg by CruveUer some thirtj to forty years 
previously accurately depicted the pathology 
of the lesion, it is a disease ol the large bone! 
characterized pathologically by ulcerations, 
abscesses, and scars, and clinically by a syn- 
drome associated with diarrhea, blood and pus 
m the stool, violent febrile reaction, prostra- 
tion and weakness followed by penods of 
remission and with a proneness to multiple 
comphcations Many names have been given 
to this ailment, varying/rom “idiopathiccoli 
tis” to the present day designation, “throm 
bo ulcerativ e colitis " Almost certainly we m 
Amenca have been discussing a different 
pathological entity from the one our continen 
tal confreres commonly describe as chrome 
ulcerative colitis, and probably this explains 
in patt the div ergent opinions on the etiology 
pathology, and pacticulacly the treatment of 
this not uncommon disease 

ErrotooY 

No phase of chronic ulcerative colitis is 
more debated than its etiology Many or 
ganisms have been suggested as causative 
factors Deficiency states as primary or 
secondary factors, are urged by some oh 
servers, and by and large there js scant una 
nimity of opinion regarding either the meeba 
nism or the productive agents That there are 
many types of ulcerative colitis, including 
tuberculous and amebic colibs, is general 
knowledge, but the pathological entity, usu 
ally referred to as chronic ulcerative colitis, is 
distinct from these 

The comprehensive, painstaking, and de 
osive work of Bargen, I feel, distinctly estab- 
lished the fact that a type of streptococcus 
produces 75 to 80 per cent of the cases of 

Ptestntrf before the CtawaJ Congrea of tie AmfCKta CiJIete 
ofSazgtoas New York October 3o igjS 


ulcerativecolitis This type he terms, “throm 
bo ulcerative colitia” to designate its laecp 
tion and pathology The other 20 to 3y per 
cent of cases he points out, includes tho«e in 
which there is an element of defiaency, some 
cases of allergy, a group of chronic bacillary 
dysenteiy cases, and that group in irhicb the 
etiology IS indeterminable Bargen’s re 
searches which have been buttressed by 
application to dinical cases with underiably 
advantageous end results in a large percent 
age of the group, have been, I believe, the 
roost helpful factors in the modern manage 
ment of this lamentable lesion 

lUAOKO'^S 

The diagnosis of a typical case of thrombo 
ulcerative colitis depends chiefly on a com 
bination of the evidences of pathology le 
vealed by roentgenogram and sigmoidoscom 
The findings by sigmoidoscopy are variaoie 
but from the expenence of many trained 
proctologists, a characteristic picture of the 
appearance of the bowd dunng Ihe active 
stages and remissions of the disease has been 
ou^ned which is constant and trustworthy 
Since the progression m the bowel is essen 
fially from rectum to cecum m the vast ma 
jority of cases, and Us tendency is to appear 
most characteristically in its active stages m 
the lower segment of the gastro intestinal 
tract easily available to proctoscopy, the early 
and late appearances of the lesion can he 
accurately established 

Buie's description of the mucous meenbrane 
of the bowel during the penod of activity 
appears to me entirely adequate He divides 
tbs penod into four stages The first is repre 
sented by a hyperemia usually roost parted 
in the lower rectum and anal canal, and which 
fades into the normal mucosa above, the sec 
ond is but an advancement of the first type 
and roamfests itself as an edema and thici 
emng of the mucous membrane which hteeos 
on slight trauma, the third is represented by 
mihary abscesses in the mucosa which are no 
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tion of the colon in 6 cases, 3 of chronic ulcera- 
tive cohtis and 3 of poliosis 

The single-barrelled ileostomy -which -was 
utilized in that series may be criticized on one 
point, namely, that a stricture developing 
along the course of the colon in a blind loop 
of bo-wel filled with pus, prevents drainage. 
Recently I have modified this technique some- 
what by bringing out both ends of the bowel, 
dmding it, leaving the clamp on the cecal 
end, and thrusting a pezzar catheter immedi- 
ately into the proximal loop for drainage 
The procedure is as follows- A split muscle 
incision is made at a point mid-way between 
the umbilicus and the anterior superior spine 
of the ihum on the right side The ileum is 
picked up 12 to 14 centimeters from the 
ileocecal valve, the blood supply of this por- 
tion IS ligated, and the bowel is severed be- 
tween clamps, with a cautery Instead of 
dropping the cecal end back as in the original 
technique, the clamp is left on the cecal end, 
a purse-string suture is placed around the 
ileal end, and a pezzar catheter is inserted 
The two ends of the bowel are separated by 
the full thickness of the abdominal wall The 
clamp is left on the cecal end for 48 hours or 
longer, but the immediate drainage of the 
ileostomy is advantageous 

The mobilization of the ileostomy from the 
abdominal wall in the second stage of the 
procedure is a little more difficult than when 
the cecal end is turned in and the bowel 
dropped back into the peritoneal ca-vity 
Conditions in each individual case -will deter- 
mine which particular t3qie of ileostomy is 
more desirable 

Ileostomy is always accompanied by great 
loss of body fluids and a concurrent decline in 
body weight There is marked disturbance in 
mineral metabolism, loss of chlorides in the 
blood plasma, and a reduction of the serum 
calcium because of rapid and excessive loss of 
fluids In addition, it is much more difficult 
to care for an ileostomy than a colostomy, but 
a satisfactory ileostomy bag which fits closely 
around the opening, keeping the discharge 
away from the skin has been adequate in our 
hands The apparatus is made of non-metal 
and hap a ring -with a flange around it which 
fits a tight rubber dam through which a hole 



Fig i A long incision in the median line below the 
umbilicus and advancing upward spUttmg the muscle 
fibers of the left rectus muscle beyond that point as high as 
necessary, is the most useful incision Regardless of \\ heth- 
er a partial or total colectomy is to be done, the mobiliza- 
tion should be made from nght to left and this incision 
allows handling of the entire colon most readily 

is made to fit the ileostomy so that the soft 
dental rubber sheeting of the dam is the oidy 
part touching the skin. Proper dietary habits 
■will be of great assistance, and after a period 
of 3 to 4 months the ileum will assume in part 
the function of the colon, becoming larger and 
hypertrophied, and the patient ivill begin to 
gain weight and strength 

Colectomy. Before a colectomy, subtotal or 
total, is undertaken, pre-operative rehabilita- 
tion and decompression should be instituted 
■with the most meticulous care. Adequate 
hydration by repeated small transfusions, 
intravenous admmistration of 5 per cent glu- 
cose in normal saline, plus a high caloric diet, 
are advantageous. Occasionally colonic irri- 
gations may be of help, although frequently 
they are useless Lead and opium pills 48 
hours prior to operation are advantageous. 
These efforts increase the general resistance 
as well as supplement the advantageous 
effects of self-immunization, and thereby in- 
crease the margin of safety. 

Removal of part of the colon by exteriori- 
zation or by a resection and immediate anas- 
tomosis has a limited field of usefulness Ac- 
tually, I question if either of these procedures 
is practical for chronic ulcerative colitis even 
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Fig I The splitmusrle mcmon hasbten made Bud ivay between the »otenor»u 
penoe spine oi the ilium and Ihe umbalicus the ileum picked up ij or u ceotunetera 
from the ileocecal vahe the Wood supply ligated a^d the ileum di»ided between 
clamps ^e clamp is left on the cccaleod of the iJeum and a perrar catheter put in the 
protiftial loop for immedate drainage The tw® ends of the ileum are separated by 
the full thickness of the abdonunal wait for about one half inch 


Coloiloniy Colostomy is o£ relatively small 
use m moat cases of chrome coropheated ul 
cerative colitis First, the disease generally 
m\ olv es the < atire colon , second, if one makes 
a colostomy abo\e the infected area m a 
regional ulcerative cobtis, the disease has a 
tendency to leap o%et the colostomy and m 
voI\ e the segment abo\ e How tbs is accom 
pushed, whether by direct conUnuit> of tm 
sue, by the l)niphatics, or through blood 
stream insasion, is not dednitely established, 
but It h IS occurred not once but several times 
m my observation 

Jones, of Cleveland, has suggested that 
possibly a colostomy with complete division 
of the bowel and mesentery might be a useful 
operation for colitis situated m the left ball 
of the colon So far as I know, this procedure 
has not been tned out in any large senes ol 
cases and its utility remains to be proven 

Ileostomy Deostomy has a indications 
first, 10 chronic ulcerative colitis either as the 
first stage of a graded procedure for colectomy, 
or as a permanent drainage operation, and 
second, in the acute fulminating stage In 
tbs latter condition, I question if ileostomy 
or anv other operation is of much use, but 
if surgery is indicated for hemorrhagic, fid 
minating infection or the acute totemia nbdi 
goes with a violent case of ulcerative ailitis, 
bypassing of the fecal current by ilwtetong? 
is the method of choice It should not be per 
formed in uncomplicated cases and except iQ 


a very small selected group of the acute 
variety As an instance of how futile ileos 
toiny is as an agent m the acute group, two 
hemorrhagic cases in mv service serve as 
examples In both cases ileostomy was help 
less to stop the hemorrhage and s fatal out 
come resulted Again, I would urge that once 
an ileostomy has been established, its closuie 
IS distinctly questionable I have closed one 
case wbch remained symptom free for J 
years when an exacerbation necessitated the 
performance of a second ileostomy Twice I 
have closed ileostomies with exacerbations, 
resulting during the ho'^pital period, with a 
fatal outcome m each case 
In 1932 with Bargen and Brown, I reviewed 
the bstones of 82 patients upon whom ilf^is 
tomj had been performed for acute fulmmat 
mg ulcerative colitis and progressive com 
plicated ulcerative colitis with evidences o( 
absorption Following operation m this group 
there was a hospital mortality in 26 cases, or 
31 7 per cent This vmmcn«e mortality and 
the unsatisfactory end result of ileostomy, 
plus thw more satisfactory results of a better 
managed medical regimen, influenced us to 
abandon it more and more each ><-ar except 
as one part of multiple stage procedures 
The technique of ileostomy wbeh I have 
found useful, with certain modifications, was 
described m Sotgerv, GYNECOtoev anu Ob 
srtTRiCS, August, 1932 I utilized the original 
teuhmque ns a prehminary step to total ahia 
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tion of tlie colon in 6 cases, 3 of clironic ulcera- 
tive colitis and 3 of polyposis 

The single-barrelled ileostomy which was 
utilized in that series may be criticized on one 
point, namely, that a stricture developing 
along the course of the colon in a blind loop 
of bowel filled with pus, prevents drainage 
Recently I have modified this technique some- 
what by bringing out both ends of the bowel, 
dividing it, leaving the clamp on the cecal 
end, and thrusting a pezzar catheter immedi- 
ately into the proximal loop for drainage 
The procedure is as follows: A spht muscle 
incision is made at a point mid-way between 
the umbilicus and the anterior superior spine 
of the ilium on the right side The ileum is 
picked up 12 to 14 centimeters from the 
ileocecal valve, the blood supply of this por- 
tion is ligated, and the bowel is severed be- 
tween clamps, with a cautery Instead of 
dropping the cecal end back as in the original 
technique, the clamp is left on the cecal end, 
a purse-string suture is placed around the 
ileal end, and a pezzar catheter is inserted 
The two ends of the bowel are separated by 
the full thickness of the abdominal wall The 
clamp is left on the cecal end for 48 hours or 
longer, but the immediate drainage of the 
ileostomy is advantageous 

The mobihzation of the ileostomy from the 
abdominal wall m the second stage of the 
procedure is a little more difficult than when 
the cecal end is turned in and the bowel 
dropped back into the peritoneal cavity. 
Conditions in each individual case wiU deter- 
mine which particular type of ileostomy is 
more desirable 

Ileostomy is always accompanied by great 
loss of body fluids and a concurrent decline in 
body weight There is marked disturbance in 
mineral metabolism, loss of chlorides in the 
blood plasma, and a reduction of the serum 
calcium because of rapid and excessive loss of 
fluids In addition, it is much more difficult 
to care for an ileostomy than a colostomy, but 
a satisfactory ileostomy bag which fits closely 
around the opening, keeping the discharge 
away from the skin has been adequate in our 
hands The apparatus is made of non-metal 
and has a ring with a flange around it which 
fits a tight rubber dam through which a hole 



Fig 2 A long incision in the median line below the 
umbilicus and advancing upward splitting the muscle 
fibers of the left rectus muscle beyond that point as high as 
necessary, is the most useful incision Regardless of wheth- 
er a partial or total colectomy is to be done, the mobihza- 
tion should be made from nght to left and this incision 
allows handling of the entire colon most readily 

is made to fit the ileostomy so that the soft 
dental rubber sheeting of the dam is the only 
part touching the skin. Proper dietary habits 
will be of great assistance, and after a period 
of 3 to 4 months the ileum will assume in part 
the function of the colon, becoming larger and 
hypertrophied, and the patient will begin to 
gain weight and strength. 

Colectomy Before a colectomy, subtotal or 
total, is undertaken, pre-operative rehabilita- 
tion and decompression should be instituted 
with the most meticulous care. Adequate 
hydration by repeated small transfusions, 
intravenous administration of 5 per cent glu- 
cose in normal saline, plus a high caloric diet, 
are advantageous Occasionally colonic irri- 
gations may be of help, although frequently 
they are useless Lead and opium pills 48 
hours prior to operation are advantageous 
These efforts increase the general resistance 
as well as supplement the advantageous 
effects of self-immunization, and thereby in- 
crease the margin of safety 

Removal of part of the colon by exteriori- 
zation or by a resection and immediate anas- 
tomosis has a limited field of usefulness. Ac- 
tually, I question if either of these procedures 
is practical for chronic ulcerative colitis even 
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Fu J to lUiistnte mobditatioo o( the colon oo (he 
ngkt aide asd preaervatioa o( the omentuai. Araple pen 
Coneuot IS deliOeraCely saved to cover aU raw surfaces 
Widespread dissection is not essential as m aeaun; with 
asaL^iicy 

of the segmental vanety On the other hand, 
subtotal colectomj wiih ileosigmoidostomy 
or ileocolostomy, where the disea&e JS liimted 
to the right side of the colon and lraDS\erse 
segment, is distinctly a satisfactory procedure 
in that small graup of cases in which the 
pathological process is so isolated Subtotal 
colectomy following ilcosigmoidostomy, 
whereby the entire colon down to the recto 
sigmoid juncture, js sacrificed for definite in- 
dications, IS a useful operation and is utihza 
ble in that group of cases in nhich for one 
reason or another if is not pracficaf to do a 
third stage and removal of the rectal stump 
This operation presents no great technical 
difficulty since there does not have to be a 
widespread removal of the mesentery as for 
malignancy, and in addition it is not only 
more simple, but desirable to save tne omen- 
tum another condition different from that 
dealt with m mahfcnanty The operation is 
usually earned out through a long left rectus 
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incision, the lower part of which is a mitttne 
one from the umbihcus to the symphyas 
The upper margin of the inasion js extended 
as high as is necessary to mobilize tie spJeiac 
flexure The mobilization is usuallj made 
from nght to left and freeing the cecum is 
sometimes difficult because of the type of 
ileostomy which has been made The Join 
loung Brown type of ileostomy is a loop 
variety of operation and the cecal end of the 
ileum is opened on the abdominal wall This 
has to be mobihzed, inverted, and dropped 
back and the mobilization of the cecum con 
tinued from that point 
There are two difficulties which one must 
keep in mnd throughout the whole procedure 
of mobilization and they are the likelihood of 
encounfermg chronic pencolonic abscesses 
which rupture easily into the peritoneal cavit) 
or, owing to the friability of the wall of the 
colon, may open into its lumen, and second, 
the friability of the mesentery which is short 
ened and thickened, and lo conaequence, 
hemorrhage by retraction of the vessels into 
this fat may become a problem The mobii 
zatioo IS begun after the ileum is freed and 
by rotating the cecum mesially and dividing 
the peritoneal leaflet at its fusion with lie 
parietal peritoneum The blood vessels are 
clamped and divided as they appear and tie 
dissection is earned upward toward the 
hepatic flexure in the same manner as though 
one were dealing with cancer, except for the 
sacrifice of the mesentery The two mair 
structures to be identified are the right uret r 
and the retropentoneal portion of the duode 
num The vessels having been ligated and di 
vided as they appear, it is best to pentonealue 
the raw surfaces after the dissection has pro 
gressed to the hepatic Sexure, thus complet 
ing the nght half of the operation entirely be 

(ace proceeding to Che transverse segmeni By 

dtaxfifig the omentum upward, one u able to 
separate it easily from the transverse seg 
meat, ligate the blood vessels in this portion, 
peritoneahze the raw surfaces, and move over 
to the splenic flexure with little or no dim 
oj\ty The latter is difficult to mobilize since 
the attachments are short and when they are 
supplemented by additional inflammaiory 
ban<&, the difficufty is increased The splenO' 
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colic ligament is divided, tlie vessels to the 
segment are clamped off easily, and the mo- 
bilization of the descending colon and sigmoid 
proceeds. The left parietal peritoneal leaflet 
is divided similarly, the colon is rotated 
mesially, the surgeon working toward the pel- 
vis. When one has freed the sigmoid down 
close to the rectosigmoid juncture, preserving 
if possible the superior hemorrhoidal vessels, 
it is necessary to locate a point at which the 
bowel will be divided If a long piece of sig- 
moid is left intraperitoneal, it will be neces- 
sary to complete the operation as a combined 
abdominoperineal resection If, however, one 
divides the bowel close to the rectosigmoid 
juncture and makes a new pelvic floor, poste- 
rior removal can be done later with less risk. 

In dividing the bowel at whatever level, 
experience has taught me that it should be 
grasped with a soft rubber, right angle clamp 
and cut off with a cautery rather than to 
utilize a crushing clamp which will cut 
through the bowel wall, leaving the severed 
end wide open and spreading contamination 
I think it wiser merely to sew over the end 
of the bowel rather than to try to invert it, 
for inversion of this thickened, friable piece of 
intestine is usually impossible The end is 
wrapped in iodiform gauze and this is brought 
out of the lower incision, after being wrapped 
in rubber tissue, as a drain 
The third stage of the operation is either a 
combined abdominoperineal removal of the 
rectum similar to that done for cancer, or a 
posterior resection by Mummery’s technique, 
depending upon where the division has been 
made and where the blood supply has been 
ligated After this stage there is an evident 
change in the ileostomy, its irritability, and 
not infrequently the tendency to diarrhea be- 
come noticeably improved Frequently the 
stools are diminished in number and the func- 
tion of the large bowel taken on more equably. 
For this reason it seems to me that subtotal 
colectomy which has been preceded by ileos- 
tomy, should uniformly be followed by re- 
moval of the rectum, unless contra-indicated 

MORTALITY FOLLOWING RESECTION 

The hospital death rate following total or 
subtotal colectomy for definite indications in 



Fig 4 Illustrating the completed operation of subtotal 
colectomy following ileostomy The peritonealization is 
satisfactory and the rectal stump dropped down retropen- 
toneally after hgation of the inferior mesentenc vessels 
This type of operation can be followed by posterior resec- 
tion for removal of the rectal stump If more sigmoidal 
stump is left, a combined abdominopenneal operation is 
necessary 

properly selected cases is consonant with the 
mortality in other types of surgery of the 
colon for major organic lesions. The main 
indications for colectomy are: (i) congenital 
adenomatosis, and (2) refractory or compli- 
cated ulcerative colitis. It is quite apparent 
on survey of the scant literature available 
that when resection for chronic ulcerative 
colitis is indicated, the mortality figures are 
quite satisfactory. 

In my own series of 12 colectomies, 7 total 
and s subtotal, the operation was performed 
for chronic ulcerative colitis 5 times and for 
adenomatosis 7 times There was i death in 
this series and it was in a case of adenomato- 
sis; no mortality occurred in the ulcerative 
colitis group. Cave has recently reported 2 
total and 4 subtotal colectomies for chronic 



SURGERY, GVmcOLOGY AND OBSTETRICS 





ulceratjve colitis with no deaths, and CattelJ 
>n a personal communication mfomis me th^i 
he has done r6 total and 6 subtotal colecto 
mics for u/cerative cohtis wilft a single death 
These are small groups, to be sure, upon which 
to reckon statistics, but no \ery large senes 
of colectomies having been published, they 
indicate that this formidable proc^ure of 
ablation of part or all of the large bowel may 
be earned out under proper circumstances 
with a reasonable casualty list 
These cases give the appearance of being 
extremelj bad risks because of dehydration, 
desiccation, and generally exhaust^ condi 
tion due to absorption On the other hand, 
the long time during which self immunization 
has taken place is an advantage to them 
against infection, and adequate preliminary 
preparatory treatment consisting of repeated 
transfusions and daily administration of large 
amounts of 5 per cent glucose in salme, raises 
their physiological eqmbb«um to a level safe 
for extensive surgical maneuvers 
The loss of the colon for whatever reason ts 
not attended with serious disturbances of 


physiology and when the ileum has assumfd 
m part the function of the large bowel, and 
the disturbances in blood chemistry and 
mmcraf metabolism, which are temporanf} 
upset, have been balanced and weight and 
strength have improved, many of these m 
dividuah return to a useful status 

While it IS clear that surgery is indicated 
only under rare circumsfaaces in chronic al 
cerative colitis, the indications are definite 
that th« mortality is reasonable and cure b) 
removal of the extensively diseased bowel is 
effected under these circumstances in which 
less radical measures arc inadequate 

CONCl.USIO*iS 

I Surgery in ulcerative cohtrs is indicated 
only for complications These complicitions 
occur, first, as rectal or penrectal lesions, or 
second, usuan> afTect the entire colon froett 
rectosigmoid to cecum The removal of part 
or all of the large bowel for chrome ulcerative 
o>liti:> is definitely desirable when the colon 
has lost vts function and becomes a focus of 
absorption 
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2. Surgery in tiie acute, fulminating or 
hemorrhagic forms of ulcerative colitis has 
few, if any, advantages In this type of con- 
dition, ileostomy which completely by-passes 
the fecal current may be done under local 
anesthesia and occasionally appears to accom- 
plish something 

3. Operations for colectomy, total or sub- 
total, should be carried out in multiple stages. 
Multiple stage operations increase the margin 
of safety enormously and sufficient time after 
performance of ileostomy should be allowed 
to elapse before resection is undertaken, to 
replace fluid loss, balance the blood chem- 
istry, and increase body weight and strength 

4. Mortality statistics, following colec- 
tomy, parallel statistics for surgery of other 
major lesions of the colon. 


5. The treatment of chronic ulcerative 
coUtis is predominantly medical and no 
operation should be attempted until all other 
efforts have proved futile But when surgery 
is undertaken, it should be only after ade- 
quate and prolonged pre-operative prepara- 
tion and rehabilitation. 
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REGIONAL ILEITIS 

BURRIIi B CROHN, M D , New York, New 1 orfc 

I T IS just about 6 years since tbe publica rale of non involvement of the cecum ai«} 
tion of a paper (4) on the chmcal and colon jn true regional ileitis was soon broken 
pathological descnption 0/ a disease en down (3. s), a fact to which we again acceded, 
tity, styled regional or terminal jleitis adding the concept, exceptional though it be 
Tms IS a chronic, non specihc, granulomatous, of a combined ileitis and colitis 'Newvana 
inflammatory process ocoipjang for the most tions of the original fistulous tracts have ken 
part the terminal segment of the ileum, and observed and confirmed 
characterized by diaribea, fever, cJistnactuc ITie surgical approach to the s<^{itwn of lie 
phenomeiu, and often by fistulous tracts, a problem has been a field of debate, the par 
disSase wKch lends itself favorably to surgical tisans of radical resection opposing the an 
operation While making no stated cfa*m to tagonistic upholders of short arcuiting pal 
pnonty, we did feel that although non speafic liative measures The suggestion has been 
granulomas of the abroentary tract had pre made that the disease is a medical problem 
viously been noted by several observers (17, entjrely and that surgery js superfluous 
j8, aj), the clear cut clinical picture-, the Although the time elapsed ts short, as time « 
roentgenographic appearance, the course and measured in the world of science, nevertheJess 
surgical treatment had never been mtelligently the opportunity is propitious for a restatemeat 
portrayed, nor had the chmcal condition re- of views as judged from a broader coacept 
ceived proper recogmtwn^ and an ever increasing personaf experiMce, 

Confirmation by current literature of tbe with due acknowledgment of the opimoas 
symptom complex followed within a. few and statements of other competent observers 
months (s, 11, 16) and still continues Many This report is based upon no personally 
of these authors confirmed in full the detailed observed patients, 73 of whom ha^e received 
features as we portrayed them, some have confirmation by operation Practically all ot 
cast doubt on the disease as a clear cot ea the remainder have been etammed repeatedly 
tity Intelligent criticism and supplementary and where feasible, an adequate follow up has 
observations of great interest and importance been established and maintained One bun 
have received attention On the whole, the dred and ten cases seen in 6 to 8 years give 
subject has attracted the surgical fraternity an idea of the frequency and distribution of 
mto whose hands roost of the cases either fall, this singular disease Its incidence is almost 
or will fall eventually, and it is from them, as great as that of ulcerative colitis, pernsps 
with their biopsy tn vivo that the most helpful in the proportion of i case of ilcitis to eve^ 
ideas and the most pertinent suggestions have * cases of colitis Neither disease is rare it 
emanated alertness and the ability to recognize and m 

To a large extent the original conception terpret chmcal symptoms be maintained, the 
stands, nothing has been subtracted, but con cases will be encountered frequently in alt 
siderable has been added It had been ob classes of the population 
served (i) that the disease might, on occasion. The point has been made m the “kratwe 
occupy other than just the terminal ileum, and that the disease appears to have Us pea 
that the upper ileum and even the jejunum inadencem the Hebrew race, if not excJusiveij 
might be affected independently of, or in con so This probably arises from the fact twt 
junction with, the more consistently involved the earlier confirmatory reports o^ginaiw 
tenninaj segment of the ileum The iron dad from the eastern seaboard, from sueft cities m 
B oston, New York, and Philadelphia, or iro® 

From the Mi»iic»lServi(*<,f the Mt SnatHopiui aties like San Franosco and Chicago wit 

Klatfdy hrge cr proportoMiriy large Jr* 
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n populations The rural districts 
, to be heard from My own experi- 
id the explicit statements regarding 
ity in many of the published articles 
; purely racial distribution of the dis- 
her here or abroad. Sweden, South 
lolland, Canada, England, and Okla- 
er instances of the disease in gentiles 
letter acquaintance and a more wide- 
icognition of the symptomatology, it 
questionable impression that the dis- 
be proved to have neither real racial 
preaiiecLion nor eventually, any preference for 
color I have personally observed no case in 
the negro nor in the Porto Rican population 
of this cosmopolitan city 

The distribution of the sexes is not exactly 
even as is usually stated There seems to be a 
definite preference for the male, the ratio being 
66 males to 44 females, a proportion of 3 males 
to every 2 females 

The disease remains one of youth showing 
a definite predilection for the third and fourth 
decades of life. The youngest patient I have 
ever seen was 15 years old, the oldest, 58 years 
of age The distribution of regional or ter- 
minal ileitis with regard to age, as I have 
found it, is as follows- first decade, none seen, 
second decade, 10 cases; third decade, 48 
cases, fourth decade, 21 cases, fifth decade, 
II cases, sixth decade, 2 cases More cases 
are noted between the ages of 20 and 30 years 
than in all the other decades combined The 
average age of the illness, when seen, is 27.8 
years Many of the older patients have his- 
tories of such long duration that the ongin of 
the diarrhea is easily dated in the previous 
decade or decades of life. Yet we must con- 
cede the fact that occasionally one does recog- 
nize a case db initio in later years, A physician 
must be loathe, however, to diagnose ileitis in 
older persons w-ithout excluding the commoner 
diseases of middle life, particularly cancer. 

Three times my opinion has been asked 
regarding the possible role of trauma in ini- 
tiating ileitis or in aggravating present symp- 
toms On two occasions, automobile injuries, 
and on another, violent effort were impugned 
as causative agencies In the 2 instances of 
automobile accidents, mild in themselves, no 
connection could logically be entertained be- 


tween the slight trauma and a subsequent 
operation for chronic re^onal ileitis. In the 
third instance, hemorrhage into a pre-existing 
ileitis was claimed as the result of strenuous 
effort w^hile engaged in an industrial pursuit 
Here, some case for an exaggeration of pre- 
existing symptoms may possibly be made. To 
my mind it is unlikely trauma bears greater 
relationship to ileitis than to appendicitis 

CAUSATIVE AGENCIES 

An actual etiological agency as the cause of 
ileitis has not been determined. We seem no 
nearer to the solving of this problem of the 
etiology of ileitis than we are to the similar 
puzzle of the creative factor in a case of ul- 
cerative colitis^ The latter disease has en- 
gaged close attention for many more years 
with extensive bacteriological research and 
animal experimentation without i acceptable 
solution. Both are regarded as non-specific 
diseases in which no single agent, bacterial or 
virus, catjjie successfully implicated. 

T hei^bendix JSS s been accused by some 
(12) , butitsnon-involvement in the patho- 
logical process in all but the most exceptional 
circumstances would seem to exclude it as an 
incriminating factor. In at least 33 per cent 
of our cases the appendix had been removed 
at a previous exploratory operation without 
affecting or inhibiting the course of the ileitis, 
nor did the appendix show any pathological 
changes-C^aracterisric of the disease. 

( T^mphatic block a t the ileocecal junction 
with its rnaze of rich lymphatics has been 
accused of originating the disease (21), ji tjqie 
of lipin absorpti on fro^the lacteals bemgthe 
pfevSSiig ageiirin a mononuclear ceil type ' 
ot mfiliration Experimental reproduction of ' 
lymphedema in this segment by injecting bis- 
muth into the lymphatics has been adduced in 
support of this view. This hypothetical con- 
jecture has no support in fact The occasional 
recurrence of the disease process at higher 
levels of the ileum and the jejunum after pre- 
v ious resection of the terminal segments about 
the^eocecal angle speak loudly agamst a 

P^^£B!^XBBp20IpiOn3IIn_faypx_QL.a 

persisting residual infective agent . 

I have seen the disease 3 times in siblings 
The 2 earher instances were reported in a pre- 
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Chart I Distribution of iloiUa and j«}uiuiis 

viously published paper (6), the more recent 
instance_is that of a brothWs simuftaneously 
a ffected by a rather aeute nrncess This surdv 
suggests a co mmoti lafecUng agettt. probably 
bacterial, rather "tbari a nrete lamilialor tissue 
tendency to the disease In none of these 
cases, nor in any other of the operatne ma 
tena!, have I ever been able to recover a 
dysentery orgarusra, from either the stool or 
culture of the resected specimens Moderately 
high agglutinations in the patients' serums 
have been observed occasionally, j 330 Hiss 
was seen in x case But the significance of 
agglutination reactions against dysentery or 
ganisms has been questioned recently as spe 
cific evidence for the e-oslence of baallary 
dysentery, unless supported by the actual 
recovery and growth of offending bactenas 
The reaction is too general and too non 
specific to be of any great sjgiuficance 
The corrob orative evidenca offered bv Fcl _ 
sen (o) tpT'EHeTncnmnatwn ofibaciila^ ^ 
eotery is n ot convi ncing but si^gestive T ne 
terminal ileum may bfe InVClved in severe, uni 
versa! colitis caused by dysentery, as it is in 
the non specific type, m 24 per cent, but the 
involvement of the ileum atone without par 
ticipation of the colon is nowhere described in 
standard textbooks on pathology, nor mil 
pathologists of repute accept such a cottcep 
tion Telscn's epidemiological and cUnic^ id> 
servatipns, regarding the persistence of ileitis 


^ in a few surviv ors of a true gndemic of b3cil!a;y 
dysentery in Jersey City and ehewhere. is 
interesting but not convincing, because ceiier 
. he nor others were able to recover a cultui? 
of the organisms in resected specimens 
J T he microscopic appea rance of mononudeu 
cellsin whorl s wi tfiofeaStoiia! pi.mt fMI ir,,-);, 
sions sugg^ Wb^erde I ihe tusloInVifal c'm' ‘ 
iianty to lioeck’s sarcow, as noted by Snapper 
(22), places both diseases as well as any other 
similar granulomatous process in the class of 
pseodntubpTP'iWw The disease is definite!) 
not caused bjtKTKoch bacillus 

PATHOtOGV 

The pathological characteristics of the dis 
ease, as originally described, remaio esscn 
lially identical with our original conception 
and require but few additional observations 
The roam brunt of the disease falls upon the 
terminal segments of the ileum beginning ab 
tuptly at the ileocecal valve and advancing 
upward along the intestine for a variable dis 
tance The vast majority of the cases invobe 
from .3 to 13 incite s of the terminal segment 
of the ileum, but cases have been observed in 
which as many as 36 to 50 inches have been 
noted to be continuously affected In 6 pa 
tients the whole of the lageLatidjtppei^ieiyi 
was affected and m 2 a t leasttSTjejununi was : 
probably similarly invoIvc 3 Ini case'swn 
at autopsy, the small intestine including even 
the duodenum, was affected by a controiious 
inSammatory granulomatous process 
The extent of the involvement is usual!)' 
announced by the presenc e af enlarged. -SU£ —— 
culent , mesenteric lymph nodes ad|Cnoin gila^ 

me senteric attachment ot the intestine These 

signal nodes appear paralleling the involved 
areas, and disappear when the unaffected or 
dupped-clear area is palpated The nodes are 
never calcified nor do they often break down, 
they constitute an excellent guide to the et 
plonng surgeon in determining the extent 01 
Hie lesion The presence of these guiding m 
ffammaloiy nodes suggests the possibility that 
so called mesenteric lymphadenitis, as wen 
particularly in childrciy is none other than 
itwtis With mtnimal mucoyl lesiojis an d 
^ximallvmnhadenonathv I n the light of our 
incireailnB experience with ileitis, the concept 
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Df an independent disease such as mesenteric 
Lymphadenitis, distinct and apart from ileitis, 
will bear more careful study The transition 
of acute lymphadenitis to chronic ileitis has 
hever been observed, but is a reasonable po- 
tentialit y. 

SMp~areas. The inflammatory process in 
the ileum is not always continuous, the patho- 
logical unity often being broken by one or 
more skip areas These areas range from 2 to 
12 inches, or as seen in i case, as many as 18 
inches. They are of the greatest significance 
at the time of operation, for failure to note 
the higher skip areas means insufficient re- 
section and accounts for the not inconsider- 
able percentage of recurrences 
Occasionally, though not often, it is found 
that the terminal ileum as well, as_s.ojne_jseg::u 
ments of the__CQlon-aru-similar-lyJnvolved as 
observed in 8 cases More often the cecu m 
and ascending colon are~a!fected in aTcogr - 
tihuous manner with the terminal ile um At 
other' tinies skip area s are seen m the colo n, 
so that the process may appear, for example, 
in the terminal ileum, asc ending col on, mid- 
transverse_cQlcinj or occasionally ewn in the 
sJ^moiclTwith these various areas being sepa- 
rated by wide segments of unaffected mucosa. 
Fortunately for the original clear-cut descrip- 
tion of regional ileitis, these combined cases of 
ileocolitis are few in number, for they repre- 
sent very difficult problems in surgical judg- 
ment^ When clinically observed over long 
periods of time, the colon involvement will 
often regress \vith only the diseased ileum re- 
maining for resection. The converse, however, 
is often true 

Occasionally, the terminal ileum and colon 
are void of disease but the process is seen 


involving a limited portion high in the ileum 
or even in the jejunum These sections may 
be only a few inches wide in extent, or may 
involve more widespread areas w,ithpE£^ppii- 
ijant lymphadenopathy . Resections at these 
■p^^^^&^iSdrd^S^^ult and short-circuiting 
operations usually insufficient. WTule fistuli- 
zation rarely takes place from sole involve- 
ment of these higher sectors of the jejunum 
and ileum. Dr A A Berg noted i such in- 
stance: a fistula originated in a diseased loop 
of the jejunum and ended in the sigmoid 

SmPTOMATOLOGV 

The onset of the disease is occasionally 
acute, as seen in ii cases, but ordinarilv the 
history is one of a c hronic illness-Progressin g 
insidiously. At fir^ there are only occasional 
bouts of discomfort or diarrhea, later these are 
followed by rn ntiminns inteqtin nl frequ ency. 
"fever and pain Sixty-two pa tients had a his- 
torv datin g f rom[i to 5 years) 15 patients, 

^ years^ patients, morethan 15 years of 
alnibst umnterrupted illness During this pro- 
longed period of non-recognition, various di- 
agnoses were maintained usually nervous 
diarrhea with a psychoneurotic background, 
at times food allergy, and un d u la nt fev er ■with 
p^eculiar intestinal _change s was noted (24) 
i'he appearance of the noais in the lower, 
right quadrant or across the lower abdomen 
is a later manifestation and betokens the 
spread of the disease into the mesentery, or 
the formation of sinuous, fistulous tracts may 
occur, and again there may be agglutination 
of variously affected coils of the involved 
small intestine. Not infrequently the mass 
represents a localized, low-grade, inflamma- 
tory peritonitis due to a walled-off slow per- 
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viQusly published paper (6), the more recent 
m stancft_is that o{ i farothefaVimultatiMusW 
a ffected by a rather acute proress T his Kmttv 
suggests a co mmon inlectmg agent, probably 
baetenal, ra^KetTHsii a (araibal or tissue 
tendency to the disease In none o( these 
cases, nor in any oUier ot the operative ma 
terial have I ever been able to xccoxtr a 
dysentery organism from either the stool or 
culture of the resected specimens Moderately 
high agglutinations in the patients’ serums 
ha\e been observed occasionally i 3J0 Hiss 
was seen m r case But the significance of 
agglutination reactions against dysentery or 
ganisms has been questioned recentlj os spe 
ofic evidence for the existence of baallary 
dvsenterv, unless supported by the actual 
recovery and growth ol offending bactenas 
The reaction is too general and too non 
specific to bt of any great significance 
The corrobor ative evidence offered by Fel . 
sen (o’) to'TKeTn^cnminatiOT ot badllary 
enteiy is not convincing but si^gestiye ra e 
terminal ileum may be Involved in severe um 
versa! colitis caused by dysentery, as it is in 
the non specific type in 34 per cent, but the 
mvoKement of the ileum alone without pat 
ticipation of the colon is nowhere described in 
standatd textbooks on pathologj nor xfiU 
pathologists of repute accept such a concep 
tion relsen’scpidemiologicaUn^(J<r^^ob 
servations, regarding the peniy , ^ ^ 


mafewsurvivorsofatrue epidemic of baoUan 
dvKntery vn Jersey City and elsewhere is 
mterestuig but not convinang, because oeith r 
he nor others were able to recover a culture 

t the orginisms in resected speamens 

microscop ic appearance of mononudear 
celU- S^orls uith'ggcBfem ghm ' i tTgintig u 
sions suggest tub>»rclp ( The histolnviral 
lUtjtj to Boeck s s^coiu, as noted by Snapper 
(aa), places both diseases as well as any other 
similar granulomatous process in the class of 
tKPiidnmhor^»log<g The disP4se is definitely 
not caused by the Koch bacillus 

PVTMOLOCY 

The pathological characteristics of the du 
ease, as originally described, remain essen 
tially identical with our original conc^tioa 
and require but few additional observations 
■Hie mam brunt of the disease falls upon the 
terminal segments of the ileum begnrmgsb 
ruplly at the ileocecal valve and advaaeng 
upward along the intestine for a variable dis 
tance The vast majority of the cases invohe 
from ^ to It inche s of the terminal segment 
Ol the ileum, but cases have been observed m 
which as many as 36 to 50 inches have been 
noted to be continuously affeeted In 6 pa 
lients the whole of the lasei Land jiPPct^tti 
was affected and m a a t leasttKeTejunum was 
probably similarly involved In r casc'sSn 
at autopsy, the small intesUne, including even 
the duodenum, was affected by a continuous 
inflammatory granulomatous process 
The extent of the involvement i» usually 
announced b) the pr<»seBc e of enlarpecLife — • 
culeot mesenteric lymiph nodes ad|oinin sJ.he^ 
m esenteric attacKment onhe iniestine These 
kignal nodes appew paralleling the involved 
areas, and disappear when the unaffected or 
skipped clear area is palpated The nodes are 
never calcified nor do they often break dow a, 
they constitute an exceffent guide to (be 
ploitng surgeon in determining the extent of 
the lesion The presence of these guiding m 
flatnmatory nodes suggests the possibility that 
so called mesenteric Ij mphadenitis as s«n 
particularly m children is none other than 
acute ileitis w ith minimal mucosa? lesions an d 
inaximal 1 VTTiphadenopathv fn the light ol our 
vOsing experience with lieitis, the concept 
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Chart 2 Skip areas in ileitis 


of an independent disease such as mesenteric 
lymphadenitis, distinct and apart from ileitis, 
will bear more careful study. The transition 
of acute l ymphadenitis to chronic ileitis has 
never been observed but is a reasonable po- 
ten tiality 

' 3 '^ip areas The inflammatory process in 

the ileum is not always continuous, the patho- 
logical unity often being broken by one or 
more skip areas These areas range from 2 to 
12 inches, or as seen in i case, as many as 18 
inches. They are of the greatest significance 
at the time of operation, for failure to note 
the higher skip areas means insufficient re- 
section and accounts for the not inconsider- 
able percentage of recurrences 

Occasionally, though not often, it is found 
that the terminal ileum as well_ as ^some^segz,. 
ments of th^colon-ar^-similarljLdnvolved as 
observed in 8 cases Mojre often the cecu m 
and ascending colon are~~agected in a con= ~ 
tihuous manner with the termin al ileum. At 
other times skip are as are seen in the colon , 
so that the process may appear, for example, 
in the terminal ileum, ascending col on, mid- 
transverse_cplonj or occasionally ewn m the 
sigmoid, with these various areas being sepa- 
^edliy wide segments of unaffected mucosa. 
Fortunately for the original clear-cut descrip- 
tion of regional ileitis, these combined cases of 
ileocolitis are few in number, for they repre- 
sent very difficult problems in surgical judg- 
ment^ When clinically observed over long 
periods of time, the colon involvement will 
often regress with only the diseased ileum re- 
maining for resection The converse, however, 
is often true 

Occasionally, the terminal ileum and colon 
are void of disease but the process is seen 


involving a limited portion high in the ileum 
or even in the jejunum. These sections may 
be only a few inches wide in extent, or may 
involve more widespread areas with.prhdpgd- 
namjvrn phf^denopathv . Resections at the^ 
ponfiS^^t^ ifiyfe^^^mt and short-circuiting 
operations usually insufficient While fistuli- 
zation rarely takes place from sole involve- 
ment of these higher sectors of the jejunum 
and ileum. Dr. A A Berg noted i such in- 
stance. a fistula originated in a diseased loop 
of the jejunum and ended in the sigmoid 

SYMPTOMATOLOGY 

The onset of the disease is occasionally 
acute, as seen in ii cases, but ordinarUv the 
history is one of a chronic i llness_PJOgtessin g 
msidiously At fir^ there are only occasional 
bouts of discomfort or diarrhea; later these are 
followed by m nHnnnirg inte<;tin a1 frequ ency. 
~fever and pain Sixty-two pa tients had a his- 
torv da ting froni(i to 5 years) 1 5 patients, (jt^ 
-< ^o years^ patients, more than 15 years of 
alHlbst umnterrupted illness During this pro- 
longed penod of non-recognition, various di- 
agnoses were maintained: usually nervous 
diarrhea with a psychoneurotic background, 
at times food allergy, and undulantieverxrith. 
peculiar i ntestinal _change s was noted (24). 

i'he appearance of the mass in” the lower, 
right quadrant or across the lower abdomen 
is a later manifestation and betokens the 
spread of the disease into the mesentery; or 
the formation of sinuous, fistulous tracts may 
occur; and again there may be agglutination 
of variously affected coils of the involved 
small intestine. Not infrequently the mass 
represents a localized, low-grade, inflamma- 
tory peritonitis due to a walled-off slow per- 
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foratioa of the iJeum, or to the breaking down 
of infected lymph nodes The mass may re 
s emble an appendiceal abscess, a urachal cys t, 
a diveHicuhtis perforatiim, or possibly a 
s econdary intestin^ubercufoiii 
Obstructive sytn^oms do not appear as 
frequently as hitherto believed In only lo 
cases wasjntestuiaLohstuicUonAj^ESI^^ 
ph enomeno n^ which was alwajs partial and 
incomplete and associated with botborygmi, 
gurgling, and the palpation of the distended 
intestinal loops An inflammatory mass with 
a long chronic lustory and signs of ol»truc 
tion, when occurring m a young person, is 
highly suggestive of ileitis 


FISTULAS 

The outstanding characteristic oJ this path 
ological process 13 its tendency to form fis 
tulous tracts, it is by these tracts that the 
disease is known These fistulous tracts are 
many .and d*i^ers)». they travel wide distance 
and ap pear at unewectecl etits ^ hev seem 
to be caemical or lytic in action," and Ibis is 
created possibly by the solvent action of seep 
mg intestinal juices containing activated di 
gestive enzymes They are seldom highly 
infectious and cause only a low grade, mdam 
matory abscess before perforating to the ex 
tenor The following fistulas are recognized 

InUrnal fistulas ^ it c ases These originate 
in tne tectmhal iieum out end in some segment 
of the colon, usually the cecum or the sigmoid 
The ubiquitous and redundant sigmoid is frc 
quently drawn up to the nght, lower quadrant 
and attached to the inflammatory mass by an 
intercommunicating fistulous path, or the fis 
tula may seek the trans>erse colon for its eat, 
or the tectum the unnary bladder, \agina, or 
some contiguous and adherent loop of the 
ileum or the jejunum 

External fistulas, iz cases These fistulous 
tracts, again originating in a porous ileum, 
usually seek the anterior abdominal wall and 
foll ow the scar of a previqusJ apnmtnTn y In 
fact, Tri^I no instance of an external fistula 
to the anterior abdominal wall except m cases 
in which a previous operation had predispos«i 
the tissue to such a process 

Fistulous tracts to the inguinal, lateral ab 
dominal walls and to the nght lumbar regions 


occur without antecedent operative measures 
Md are apparently of a spontaneous nature 
The most interesting are those in the lumbar 
gutter where they may be observed to form 
plural opemngs m a straight verbal line (jj 
7), emitting thin intestinal content 
Pen anal, rectal, and reeJovagmai fistulas (8), 
cases These latter fistulas are the laosl 
common type of fistuhzation present in ilatis 
and deserve the most carefiu con<uderatioB 
The methods of formation may be various 
Most of the fistulas in ano occur as the result 
of infection in the rectal crypts of Morgagni 
by transported, contaminated, fecal matenai 
This explanation probably answers for the 
Urge majority of simple pen anal fistulas 
But some of the fistulous tracts have a far 
more circuitous course The diseased, heavy, 
and soggy terminal loop of the ileum lies 
usually on the pelvic floor near the pouch of 
Douglas, ascending at an acute angle to enter 
The ileocecal junction Infectious pus and 
“mtenal escaping from the porous terrainfl 
loop of the ileum seep downward, lafecfing 
the pelvic peritoneum and retrOTCntoneal 
fat and burrow through the pelvic fasaa by a 
fistulous tract which tends downward Ihis 
tract may mai-e its exit int^he rectum abov e 
the sphincters^ or, pierong the ahng like at 
tachments of the lev ator aru to the s^ncte»f 
may evt at the pen anal margins If the in 
fectious fistula pierces the fibers of the levator 
ani laterally, the ischiorectal fossa is contain 
mated, and the abscess thus formed will make 
its exit as a pararectal fistula In the female, 
the fistulous tracts may traverse the redo 
vaginal septum and make its exit m tbe 
p gftneum , the vagina the rectum, or as a 
rectova ginal fi stula * ' 

The course of these long fistulous tracts u 
very diflicult to follow Lipiodol injections 
made from below are usually lost in a pool 01 
radio-opaque material somewhere in the pel 

vi 3 , the exact location of which defies analysis 

On occasion we (8) have noted a streak ol 
barium pointing sharply downward from the 
tenmnal ileum as seen during roentgen^ 
graphic studies At the same time or in the 
same case a hpiodol injection of a pen anal 
fistula will point sharply upward to the same 

Ciu>i>ii>|I>*<D • AAiloinjr ptfc utt. 
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Fig I. Diagram showing the course of fistulous tracts acute cases of ileitis "wlietlier explored 

from chseased ileum to vanous points on the perineum operation Or not, wiU, if not interfered with, 

direction and location While the direct path run a variable course Of the J j patients seen 
and continuity has not been unequivocally with a cute ilei tis, many were explored but not 
demonstrated, this explanation is offered as a otheg gs eTesecte d; have, under gone a reces- 
reasonable and plausible analysis of the various sio o of_thei r_sy.mP.tpms. suggesting that a 
chemical and anatomical factors involved. spontaneous cure is possible occasionally. The 
The dinical significance of these peri-anal experience of Koster (14) is similar to our own. 
and^reclSTlstulas has not j :£ceiKed-suffiaeat— He explored 6 patients mth acute ileitis with- 
reco gnition ^ They frequently precede any- out further interference, They seem to have 
’wKerrfronTi to 14 years the onset of active done well up to the time of the publication of 
diarrhea and abdominal pain, constituting the his paper, though the duration of the follow- 
one prodromal symptom of regional ileitis up is not specifically stated However, con- 
In I instance a patient was admitted to the sidering the chronicity of the typical ileitis 
surgical services of the hospital for routine case, it is quite certain that the last word has 
hemorrhoidectomy A simple fisfula-in-ano- n ot vet been said in these many initanreg ( ■>n) 
c omplicated, The hemorrhoid s An alert in- The 8 remaining patients did poorly; 6 of them 
terne, taking a routine history, discovered a were operated upon eventually, 
story of mild diarrhea to which the patient The chronic case of ileitis tW remains un- 
himself had paid no attention. A gastro- operated upon may come to grief, Two such 
intestinal roentgenographic s tudy exposed the cases came to autopsy In both of them death 
presence jiLaTermin^eitis.^ Such an instance ~ was due to pelvic peritonitis with diffuse 
might be multiplied many times, if it were intra-abdominal suppuration and abscess for- 
recpgni zed by internists_aad_suig^hsltn'Sir~ mation. In the second case, a pelvic abscess 
. M^^^-in-ano is^ o^itefl..,mq3mcursor..^^^ perforated the urinary tract so that feces were 
.giojaTiIHIis before the._on sei-flL^ctiy.e.„ah-.>. passed through the urethra 
dpmin al sym ptom.s>.^ Perhaps there is some The usual chronic ileitis case runs a long 
pathological, bacteriological, or chemicolytic course over a space of years It is character- 
affinity between fistula-in-ano and regional ized byjnarasmus and nutritional disturb- 
ileitis, since the same infectious process in- ances due to protracted diarrhea and anemia 
vades different but analagously susceptible and ends eventually in the formation of mul-*” 
regions of the intestinal tract tiple fistulas, or ivith the late picture of a 
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pgrtja? intestinal obstructioa. when operaUve hypetchrotmc type, the glossitu ts-piul a-d 
inaications can be denied no longer Spon the ssgns of an avitam\tiosis more hkely to lie 
taneous healing in a ca^e of chronic i^gionat present ^ 

ileitis has not been observed In enteritis, or high ileitis, the process usu 

i>i?F£BENTiAi. nuG-sosis an extension upward of a smlu 

, . , , . Branuloma of the terminal ileum, Th'* roeat 

It can no longer be said that ileitis la a dis i^enogtaphic defect i» structural and constini 
easewl^h defies accurate, pre-operati\ediag' and the stools are more purulent and more 
nosi> The clinical course ts so typieaf, the often contain gross or ocmlt Wood 
negatue sigmoidoscopy, and the barium en If thephjsician begivenacharacterbticor 
ema which rules out the existence of a right a suggestive roentgenogram of an deal defect 
sided colitis, force one s attention to the small taons ike age o! the patient and the pro- 
intestine as the mwt probable origin of the tracied clinical course, there will bene^fot 
inflammatory diarrhea consideration of onlv verv few diffpTenHaim» 

Roentgenogtaphically, both the barium en * — ■ ■“ • ‘ • — 

ema and the barium meal are highly efficient 
measures for the detection of the charactens 
be string siffn (r-^, to), or of an equally sug 

gestive fuzziness and filling defect in the 

terminal or low <r segments of the ileum Very ileum They both may give rise to profusfi 
rarely will the roentgenogram fail In i case gross hemorrhages m the intestinal trait a 
only, a highly suggestive history led to the symptom which is unusual m ileitis 
diagnosis of ileitis A most competent radi In one case aU difltrentiatmg signs failed 
ologist declared t he x rA\_DmM ncgativej In a patient with a typical case history ‘Ug 
Nevertheless laparotomy divolose’d a t^ial gtstive of all the classical signs of ileitis, e: 
but early terminal ileitis This mistake in the cept the fistulas, but w itb the charactensuc 
ttiterpretation of X ray studies i> so rare as to roentgenogram, resection wasdone Thepaii 
constitute the exception that proves the rule tdngjcal exammaiion surprisingly disdosrf the 
In tht absence of the typical roentgeno ' ' ' .» 

gram, other causes of diarrhea must be con 
sidered and ruled out such as tfavropnic 
diarrhea with its greatly heightened oasai 
metabohsm rate, the pastroggnn. diarrhea of 


flodglin s di'v 'e:^ and Cfhulii^e 

_ ie small intestine’ are ei 

Iremtly rare m comparison with iJeitb Both 
of these di eases occupy by predilection hijliet 
sites in the small intestine than the tenmnal 


terminal ileum occupied by 4 small in^traun g 
agr>>nrophill)c caicinoid tumor s 
In^e past, most casts of ileitis were er 
roneouslj called primary intestinal tubetcu 
losjs If such a condition exists as tuherculos s 


a chylia gastn^ or of a^a ^iT^nm ^-anyv^pw^ of the intestinal tract, independent of tub« 


iii t fae ^onutji o r m th »» ahmentarv trac t* culosis elsewhere as in the lungs, glands 
Diarrhea due to food allergy or purely nervSUs pleura, joints, etc , then it is so rare that it 

Or emoftfltial 'diarrhea' require due wmsiutrT^ faib to rvarrant the confuuon it has originated 

tion m evaluating intestinal hypermotthiy la a complete survey of all the postroorte^ 
Hence it is es,ential to get a complete per and surgical, pathological material m 
sonal historv ol each patient Sinai Hospital, representing a vast accumula 

The greatest difficulty arises in differentiat tion over the last 15 years, only 4 cas^ 
tng cases of non tropical sprue from instances primary intestinal tuberculosis survuec ^ 
of high regional ententis. The roentgeno cnticaf analysis In 3 of these pabenis t e 
graphic picture in sprue « not charactensUc ileum was the site of a mucosal « 
or constant and consists of puddling and de typical miliary tubercles ano the > 
laysinhigherloopsof theiieumandthejejunuDS baalh were found in the intestinal le*ioes 
'Without constant anatonucaldeformiUcs, The nowhere eKe m the body These 3 . 

stools of patients with spree are charactens not he denied and might have been 
tjcaUv frothy and abundant and do not, as in -with ilciti'i All other cases of intestinal tu 
show a constant positive tes t for occult culosis were traceable and were seconoirv 
blood' Anemia is most sev ere and oFieJTS’a^a primarv focus elsewberc m the body 
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TREATMENT 

Regarding medical treatment, it can be said 
that apart from a non-roughage diet and gen- 
eral supportive measures nothing can be done 
to help the patient with ileitis A direct 
therapeutic attack, in the absence of knowl- 
edge regarding the etiology, is impossible In 
the cases of diffuse, almost universal involve- 
ment of the small intestine, one is forced to 
use medical means alone since the widespread 
anatomical distribution defies surgical meas- 
ures Surprisingly, these cases sometimes 
seem to improve under such simple measures, 
at least for the time being Two such cases of 
dif^se ileojejunitis in which patients were not 
opiated upon have been under observation 
for several years One patient has gained as 
many as 50 pounds in weight under simple 
Qon-roughage diet and paregoric The latest 
x-ray studies continue to snow the lesion, but 
the general well-being of patient and inutility 
of surgery encourage further expectancy. 

Surgery is the treatment of choice in all 
except acute cases of ileitis, and resection is 
probably the procedure which offers the best 
chance of permanent cure I have no serious 
quarrel with any surgeon who prefers a short- 
circuiting operation to resection because of 
its lower risk, that is, 10 5 per cent, provided 
he understand that the patient has only an 
even chance of cure by this more conservative 
procedure The notes of the 20 cases in which 
a short-circuiting operation had been per- 
formed, usually an ileocolostomy rvith tran- 
section and exclusion of the diseased ileum, 
disclosed the fact that exactly one-half or 10 
patients are apparently well after a follow-up 
of 2 to 3 years The 10 other patients did 
badly and had to submit to subsequent resec- 
tion with a considerably higher, operative 
mortality. A primary resection can be under- 
taken with a moderate but not inconsiderable 
mortality, the rate being 15 per cent of 52 
resections, but it offers the greater chance for 
permanent cure 

Unfortunately, one can no longer deny a 
certain percentage of recurrences even after 
what seems to have been a radical and suffi- 
cient resection (15, 19). The proportion at 
Alt Sinai Hospital has been 3 cases out of 39 


operated upon, or 7 7 per cent These recur- 
rences can be explained only on i basis, 
namely, the inability of the surgeon to recog- 
nize the upper limit of mucosal involvement. 
Perhaps th e ^nlarged mesenteric lymph nodes. 
are not an infallible guide to the extent of the 
lesion; perhaps the advanced upper limit of 
infiltration is so minimal and so restricted to 
the mucosa as to create no hyperemic or in- 
flammatory reaction in the serosa, thus defy- 
ing detection by either inspection or palpa- 
tion We know that skip areas may leave as 
many as 12 to 18 inches of free uninvolved 
mucosa between minimal areas of diseased 
tissue Recognition of these facts, and a most 
meticulous search of the entire ileum at the 
time of exploration may diminish or eliminate 
the chances of recurrence and lead to still 
greater improvement in an otherwise emi- 
nently satisfactory field of surgical endeavor 
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CHARLES G MIXTER M D , F A CS , Boston Massachusetts 

F or many jears reports of bemgn non inguinale (12) ha\e been suggested A super 
specific jntistinal granulomas have ficiaj resemblance between me'entencbinph 
appeared m medical literature but no adenitis and regional enteritis (5) has led to 
attempt had been made to classify the supposition that both majpossiblv he due 
these lesions until 1932 when Crohn, Ginzburg to a low grade primary infection of the l>m 
and Oppenheimer segregated from the general phatic system Although cuhnrss horn the 
group ot granulomas one having apparently lesion are usually either sterile or mixed, there 
definite clinical and pathological characteris arc several reports in the literature of the iso 
tics Their experience was based on a sentsof lation of a streptoco ccus (8. 10’) In 2 of our 
14 cases, in e\erj instance of which the palho less advanced cases ar janaerobicstreptococcua 1 
logical process was sharply limited to the was obtained m pure culture irom tae iree 
lower segment of the small bowel In 13 of peritoneal fluid and from the cut surface ol 
these cases a pathological study of the resected the mesenteric glands However, we have 
specimens showed a chrome joJammato/) been unable toreproduccthelesion in animals 
process with apparent Uraitation of the distal with this organism Stagnation at the ileo 
progress of the lesion by the ileocecal \a!ve cecal valve and bacterial absoiption through 
On this basis they created a clinical and patho the nch lymphatic supply at the ilcocccal 

logical entity which the> termed regional angle have been considered accountabl'* for 
ileitis the greater freguency of involvement of the 

The stimulus of this first communication is terminal ileum [nl In no case has the tuber 
evidenced b> the voluminous bibliography cle bacillus been demonstrated 
that has accumulated m the mterveiimg 6 Ihe thnical featurts of regional enteritis 
veare It soon became evident that the term are those of a low grade mflammatoO 
regional ileitis was not sufficiently compre of the intestinal tract, often of months' or 
bensivc, because of increasing reports of cases years’ duration Ihe signs and symptoms dv 
showing extension of the process to the colon pend on the location, extent, duration and 
and proximal small intestine either by con seventv of the process The disease is pro 
tiguity or with intervening areas of apparently gressive, though at times marLed by remis 
normal intestine Lven massive involvement, sioos and exacerbations I ong latent penods 
extending from the ileocecal v alv e to the liga mav occur Although spontaneous cure roa) 
ment of freitz has been encountered lor taLe place, the definite establi hment of this 
this reason the term, regional ileilis,” has contention has vet to be confirmed by a long 
been generally supplanted by the term, “re period of observation or by pathologica 
gional enteritis,” or “chrome cicatrizing demonstration in operatively pro'* «d cases 
enteritis ” The different stages of the disease are not 

The salient clinical and pathological fea sharply defined, but the 4 clinical phases de 
lures of the disease are as follows It is a dis. scribed by Crohn and his co workers have 
ease of youth Fifty five per cent of our ao been generally accepUd by 
cases were under 25 \cars of age and 18 were ’ « 

less than 35 (9) The cause is unknow n Tn 
wary infection of the appendix spreading to 
the ileum {4), bacillary dysentery (2), and 
a possible relationship to lymphogranuloma 
From the Surjrery DeMctments of Hjivanl Me.fa«I Sciraal 
^od Beth Istael Uijspitil , , . . ^ « 

Pre^^tel before the Oinial Congte« of the ^m«ii*nCofle e 
ofSureon New Vork. October iJ-n i«lS 
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jrs in me nrsx nnas e me ---- 

! are tho»e of peritoneal irritation, namely , 
in-Ohe- cght Igwof qua^ iaat,.Jg^ 

Hrvtnsis. Iend einess 7 aadlaia sm 

stage marhai» m ofteiTBeen erroneous y 
aosed as acute appendicitis and in whivn 
ition has disclosed an edematous jnjeettu 
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plastic adenopathy of the mesentery and an throwing intervening areas of uninvolved 
excess of free peritoneal fluid* Tiie appendix is mucosa into prominence An extreme degree 
not involved Little opportunity for patho- of this condition produces polypoid masses 
logical study of this stage has been afforded as that further obstruct the stenosed intestinal 
surgeons have felt that resection was not lumen Above the stenotic area the lumen of 
warranted in most instances^ the bowel is dilated but graduaUy diminishes 

The next step in the progress of the disease with decreasing abnormality of its wall and 
is the onset of symptoms suggestive of a mild lessening of the mesenteric edema A complete 
ulcerative colitis: cramp-like abdominal pain, return to normal intestine may be reached 
frequent loose boweTmo^ments with mucus only several feet above the area of greatest 
and rarely a smati~ai nount of BToock bouts of activity. 

■fpvpr. weaknes _s, and generally a marked loss There is a tendency to the formation of 
of weighTfhere is low ab'doinmal tenderness, sinuses and fistulas in regional enteritis^ and 
and a mass may be palpated^ Unh^e_colitis, such complications form the fourth phase 
tenesmus is absent and no ificerat ions are_d is- They are the result of slow perforation of the 
closed on proctoscopic^examination Anemia m ucosal ulcers Acute perforation is of extreme 
md leu cocyto aslll^e commonly present rarity and has beared onl y in the upper small 
(^rianaTTesiras, such as abscesses or fistulas, bowdf in r^orted case^ Dne such instance 
a fTnot intrecuentlv noIedT ' ' appears m our series Slow perforation of an 

At this time the diseased segment appears ulcer at the mesenteric attachment may take 
thickened and edematous but less injected, place with the formation of a blind sinus or 
and the serosal surface is granular and some- an abscess between the leaves of the mesentery 
what suggestive of miliary tuberculosis, or adjacent intestinal coils As the diseased 
though ^e nodules do not tpnd tn t'lpprl loop tends to adhere to adjacent structures, 
readSyf ^^fSe mesent ery" is much thickenecL / perforation of the ulcers may lead to internal 
dtid'The adenop athy is extreme'i rf here is a fistulas, commonly to the cecum and ascend- 
tSHden^^OfThe affected loop to agglutinate to ing colon, then to the sigmoid, transverse 
surrounding structures colon, other loops of the small intestine, and 

On openmg the resected specimen one is occasionally to the bladderj Persistent drain- 
struck by the thic kening of the intestinal wal l, ing sinuses, usually in the scar of a previous 
the definition of its layers due to edema espe- appendectomy incision, are not uncommon 
cially of the submucosal layer. Numerous At times numerous surgical attempts to close 
mucosal ulcerations appear particularly along such sinuses have failed until resection of the 
the line of the mesenteric attachment. The underlying diseased bowel has been done, 
lesion graduaUy shades off into normal bowel Much stress has been laid on the value of 
as it is followed orally from the ileocecal roentgenographic examination in the diagnosis 
valve; but at times another area of disease of regional enteritis In the early develop- 
may be found separated from the original ment of the lesion no abnormality will be 
lesion by an intervening segment of normal revealed but only the inconclusive evidence 

h vpermotility of the bow el, perhaps ac- 
The third stage is that of chronic partial companied by cecal spasm As the disease ad- 
intestinal obstruction. Severe colicky pain , vances to the obstructive form, a definite 
distention, nausea and vomiting are present filling defect in the ileum is observed with 
Constipation may replace the previous diar- proximal stasis and dilatation. Increasing 
rhea, but complete obstruction very rarely stenosis dimmishes the bowel lumen until 
occurs A mass is almost always palpable _ only a fine line of barium, the “stri ng sign ” 
The diseased bowel is rigid and hose-like of Kantor, is seen leading to the ileocecal 
and the wall is tremendously thickened with ^*elvsr Ibe string sign is not pathognomic but 
consequent encroachment on the lumen The is extremely suggestive of the diagnosis. In 
mucosa has a cobble-stone appearance, the our e.xperience intestinal films taken at hourly 
healing and contracture of the ulcerations intervals furnish the most accurate data The 
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banum cnemLt-ttiu at times demonstrate a 
positne stnng sign and is helpful m defining 
mlcrnal fistulas and pressure defects on the 
colon from abscesses or agglutinated masses 
of the small bowel 

No attempt wU be made to discuis the 
diSerential. diagnosis, but it should be empha 
si^etl that regional enteritis should always be 
considered -when a young adult complains of 
symptoms of partial intestinal obstruction 
accompanied b\ the signs of a low grade m 
flammatorj process A somenhat prolongid 
histot> of colic tike abdomina l pain , irregular 
bowel fadb it. loss of weighty sugar fever, 
leuc ocytosis, isTiighly suggekwe bistSition. 
a paipafal 7 masb'ornzbounuiiil or rectal exam 
tnation and the demonstration of the stnng 
stj^n on X rav investigation confirm (he diag 
now 

The time has been too short and the number 
ol cases ebjened too U w in any one dime to 
permit the establishment of a fixed policy m 
the treatment of regional enteritis m its dil 
ferent stages In the hope of obtaining mfor 
mation that nould be ot value in setting up a 
general technique of management, a ques 
Uonnaire was sent to a limited number of 
clinics and surgeons m the ITmted biates 
Thirty seven answers have b<en received and 
the data on 365 ca«es have been submitted 
for analysis from 31 mdividuah or dimes The 
6 other replies state that nrPmsRnccs of 
regional enteruis had been encountered Only 
pathologicallv or operatively proved cases 
have been included vn the senes, evaluated 
beiow Tht follow up period has ranged from 
a few months to over 6 years the nsajontv 
having been observed lot longer than i year 
The largest single senes was that of Crohn, 
77 cases with operation in a total of no cases 
peTSOBaWv lolWed 

The adequate appraisal of the results of 
treatment be it medical or surgical, demands 
definite criteria b> which the presence of p*T 
sistent or recurrent disease ma> he deter 
mined Obviously the letuin of persistent 
dnrrhea, f ever, a nd weig htJosaJagaB-tenewed 
a^fTTny^offiit lesion However, many ps 
tients who have been restored to normal 
efficiencj subsequent to radical surgical treat 
ment, give evidence of some degree of byper 


motility of the bowel by x ray and by the 
passage of 2 or 3 semi formed or loose bowel 
movements a day Thej have gamed m weight 
and consider themselves well 
Yiie presence of hypermotility is not in 
Itself evidence of recurrence Massive vtnah 
intestinal resections for lesions other thin 
regional enteritis maj be followed 6> pet 
sistent h>pcrmotilit>, for example 
A j8 yen old man bid an extensive small bowtl 
resection for me»enteric venous (firomJwys. Be 
ivcen 4. and 5 feet of gangrenous smalt boaei were 
temaved At ibe pte ent time be is in good health 
attends to his profession as law>er but passes in 
averjigeofj foose stool daif> An t ray ewmipation 
1$ months after operation showed marked h)'p«f 
motility and moderate dilatation of the disCat loops 
of the ileuRi 

hrom a detailed rev lew of 257 cases of mas 
sive resection of the small bowel Hujniond 
concluded that diarrhea was the most com 
mon and distressing povtoperattve disturb 
ance Consequently, a diagnosis of recurrence 
of regional enteritis should rest not only upon 
the evidence of h>pennotihtv but al»o oa the 
preseni^e of bout s of fever J ief sistent diarrhea 
and loSs of w eight cbaractwistic oj the liiseast 
Of IfiC'ibj uavS gathered by out ques 
ttonnaire 278 have been subjected to major 
surgical procedures, and the total surgical 
mortaht> has been 14 per cent Twent> five 
of the a? surgeons who operated upon these 
patient» consider radical resection in one or 
mote stages as the treatioent of choice m ah 
but the earliest phase of the disease 

Although radical resection of the diseased 
bowel has been the most wideW ptatt^^d 
surgical measure, the follow up studies show 
a vety considerable percentage of recurrences 
Roster, Rasman, and Sheinfeld reported ^ 
per cent of recurrences in 126 cases collected 
from ihe literature Anal) sis pi the m.at«vii 
placed at our disposal shows a 20 per cert 
recurrence in the entire group m w hidi 
tion was done These letutrences appeared 
within penods varying from 4 months to 
yearn As one would surmis«~tftere is a 
greater liability to recurrence m the advanceu 
stages, so that it v> cleat that the optimu*’’ 
time foe surgica) intervention is m the ear 
her penod;. Comparison of the statistics 0 
medical and surgical treatment is manifesHy 
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meaningless as patients presented for resection 
in most instances have progressed unfavorably 
under previous medical supervision, Further- 
more, medically treated patients are not neces- 
sarily proved cases of the disease, 

The treatment of regional enteritis can be 
best considered for each of its clinical stages 
Surgical intervention in the acute stage is 
generally conceded to be un-wise, Spontaneous 
resolution may occur. The danger of dis- 
seminating an acute infection by operative 
handling is possible. When the abdomen is 
opened under an erroneous diagnosis a nd any- 
^ ^ute regional enteritis is encojLmte.r-e.d.._m - 
4 Cental appendectomy should— n , pt_b.-e_D.ej -^ 
( formed ^A lthwgh in the past we have beeri^ 
guilty of this procedure in a few instances m 
our series at the Beth Israel Hospital, it is 
unsound to remove an appendix that is not 
implicated as a causative factor in the disease, 
in the presence of an acute infection In addi- 
tion, the risk of establishing an external fistula 
is great in a disease characterized by its 
tendency to fistula formation, The consider- 
able number of patients presenting them- 
selves with fistulas , frequently fecal in char- 
acter and following a previous unnecessary 
appendectomy, is good evidence of this 
danger. 


obstructive symptoms, it is hardly conceivable 
that restitution to normal can occur If medi- 
cal measures have failed to halt the progress 
of the lesion thus far, obstruction or fistula 
formation may be expected to follow Surgical 
intervention should be employed before such 
developments take place 

In this stage the indications for radical re- 
section are marked fibrotic changes in the in- 
testinal wall and extensive mesenteric ade- 
nopathy A wide excision of the diseased 
bowel and ffsHnesenterv, p ret£mblV-in_£meIL_ 
stage. 'i^ves.exc &Uent-re^ts.-We believe that 
the irnportanre of an extensive excision of the 
involved mesentery should be emphasized, as 
it is possible that insufficient removal may be 
resp on'sible.ior jecurrence-.when the. intestinal 

'1resectioii,ias.„appear,eih,ajIequate For this 

reason we consider resection and anastomosis 
preferable to a Mikulicz procedure in dealing 
with this condition. 

The treatment of the advanced stages of 
the disease is unquestionably surgical Graded 
procedures may be necessary The patients 
are debilitated, and in the latest stages nu- 
tritional . distur ban ces suc h as ( periphera l 
^deina\ (neuritis} an d^nemim are o ften p resent. , 
The^ common complications of abscess and 
fistula usually do not lend themselves safely 


Accepting conservative measures as the 
preferable method of treatment in the acute 
stage, the progressive tendency of the disease 
must be kept constantly in mind A strict 
medical regimen must be maintained with 
sufficient r est and a bland diet If. after an 
adequate Trial of from 3 to 6 months, the 
patient’s condition continues to deteriorate, 
or should the signs of obstruction or other 
complications appear, a surgical approach 
should be considered 

There are no clearly defined boundaries be- 
tween the clinical stages of regional enteritis; 
one phase merges gradually into another 
Thus, early in the second or ulcerative stage 
where slight fibrotic changes have occurred, 
it is possible that complete regression to 
norinal may spontaneously take place. But 
late in the same stage when infiltrating fibrosis 
has rendered the bowel rigid and inelastic and 
when encroachment on the lumen is already 
considerable though insufficient to produce 


to primary resection 

Obstruction, when present, is rarely com- 
plete and with appropriate pre-operative 
preparation a lateral anastomosis for its relief 
IS usually permissible, though occasionally a 
preliminary ileostomy is indicated The stoma 
should be placed well away from the upper 
limit of the lesion but an anastomosis in con- 
tinuity should be avoided if possible. An un- 
expected delay in the performance of the re- 
section may give the disease an opportunity 
to progress upward beyond the anastomosis 
and implicate the proximal intestine As a 
curative measure the short circuiting proce- 
dures have never proved successful in our 
hands but apparently have been m the hands 
of others However, the expression of opinion 
we have received is so strongly in favor of 
e.xtirpation of the lesion that anastomosis 
must be considered merely a step toward the 
ultimate resection, when the patient’s condi- 
tion warrants the major procedure. 
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Fistulas comironly form l>ettteen the ter- 
mjnal ileum and the cecum or ascendm|r colon, 
and in this location can be readily dealt mth 
at the time of the resection WTien thefotultf 
runs to the sigmoid it is not unusual to ob 
sene some evidence of the disease in tbeJaigv 
bowel m this area The wall is injected, some 
what thickerifd, and the serosa is granular 
The sigmoid mes^nterj does not show the 
edema and adenopaihv that is present m 
the mesentery of the ileum. Resection of the 
sigmoid li not necessarj and the levion may 
be expected to subside follow mg simple closure 
0/ the fistulous opening Bladder fistulas, 
though of rare occurrence, may be similariv 
treated 

In a limited experience with the surgical 
treatment of multiple lesions involving the 
deum and the sigmoid, the results have been 
far from satisfactorv 

One patient folloniog graded rejections of 
both lesions shooed gratifying improvement for 5 
months She then developed a {jinioatmg recut 
lencp with severe diarrhea An end ileostomy was 
performed in a desperate attempt to aSord relief 
She died of periwnms on the fourth po'toperative 
day and at autopsy 4 perforations of the lejuoum 
were found There was mas ive involvement of the 
mall bowel and of the eofon to 4 leaver degree 

Lemons high m the small bon el appear to 
present the most virulent characferisUcs and 
it la in this situation that acute perforaiions 
into the free abdominal cavity occur From 
our experience and that of otherv roport^din 
t he literature u would seem wise when pos 
eibie, to av oid sygery in sucri~t.a ei. 

strjrMARV 

Afuch remains to be learned about regional 
enteritis The etiology must be ascertained 
and the life history 01 the disease roust be 
adequately traced Unqucsticmablv with ad 
vancing knowledge, our conception of the 
proper treatment will alter At the present 
time It would appear that medical manage 
ment IS indicated in the acute st ige of the dis 
ease U ith continued progression in spite of ' 
an adequate period of intensive medical 1 
therapy radical surgical resection in one or 
more stages should be instituted The outlook ' 
for restitution of health and prolonged arrest 


Of cure of the disease is good Although jt is 
tmpossibJe to state the actual number of cures 
tn this senes because of the wide variation in 
the pectod of follow up it is evidpijt from a 
study of the answers to our questionnaire that 
the operative mortality m the more compli 
cated cases was much higher than in the 
simple or less complicated ones, and if is 
obvrous that persistence in conservative 
th«apy m these latter groups will work to the 
disadvantage of the patient 
The treatment of the advanced stages of 
the disease with obstri'ction abscess or fis 
tula, is clearly surgical Jfultiple stage pro 
cedures should be uiihaed, the final objecuve 
always being the resection of the involved 
bowel Ibe patient’s condition is frequently 
precanous and a high mortality nust L 
faced It must be recognued alw> that the 
chance of recurrence is far greater than when 
dealing with the Jess advanced lesion ^e^e^ 
thcless as the patient’s progress is persistently 
downward and medical measures are futile, 
operation should be advised as offering the 
onl> opportunity for a return to health 


I «ivh is «Tpit»v my IbsiU for the co«peratiaa soj 
work requiird by lbs lurssni} «bs kmaiy ssmrtd ojr 
ijucstiorrxire 
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THE MEDICAL TREATMENT OF BRONCHIECTASIS 

J. J SINGER, M.D , Los Angdes, California 


I N the study of pulmonary lesions it is 
absolutely necessary to have a correct 
diagnosis Before the use of iodized oUs, 
statistics on bronchiectasis were mis- 
leading because many cures which were^ re- 
ported by bronchoscopic drainage and various 
drugs and operations were due to spontaneous 
cures of lung abscesses, chronic pneumonitis 
or even fungus diseases of the lungs A posi- 
tive diagnosis can now be made by proper in- 
stillation of iodized oils into the bronchial tree 
Then and then only, can we be sure as to 
whether bronchiectasis is present or not. 

In the neglected cases of bronchiectasis one 
frequently finds that the evidence of meta- 
static abscess in the brain or kidney and even 
amyloidosis overshadows the underlying pa- 
thology Obviously, treatment must be ap- 
plied to the bronchiectatic condition as well 
as to the other organs Unfortunately, when 
these severe complications are present little 
can be accomplished by any form of treatment. 

In the bronchiectasis found developing in 
children after measles or whooping cough, 
occasionally the condition clears spontane- 
ously, particularly if the lesion is not present 
too long The foreign body lesions frequently 
heal when the foreign body is either coughed 
up or removed bronchoscopically. 

Before specific medical treatments are 
described it seems advisable to discuss the 
various types of bronchiectasis, the etiological 
factors, and clinical features. 

TYPES OP BRONCHIECTASIS 

There are two main types of bronchiectasis, 
universal and telangiectatic The universal 
type is a general form which is said to affect 
an entire bronchus, while the telangiectatic 
form is the conversion of the lung as a whole, 
or in part, into a mass of cysts lined with light 
epithelium In the latter form cysts some- 

Irom the Chest Service, Cedvrs of Lebanon Hospital 
Presented before the Clinical Congress of the American College 
of Surgeons, October 17-21, 1038 A paper presenting the "Sur- 
gical Treatment of Bronchiectasis” iras read by Norman S 
Shenstone and has been published elsenhere 


times occupy the entire chest cavity, and it is 
difficult to differentiate the condition from a 
spontaneous pneumothorax 

In the acquired form of bronchiectasis the 
disease is usually secondary to infection fol- 
lowing inhalation of a foreign body into the 
bronchial tree, or the condition may follow 
the pneumonias associated with the exan- 
thematous diseases 

Tuberculosis is frequently a precursor of 
dilatations of the bronchi This is usually due 
to the fibrosis resulting in stenosis of some of 
the bronchi followed by infection and second- 
ary dilatations The physical changes in the 
lung are due, however, more to mechanical 
causes than infection Mediastinal swellings, 
compression of the lung by fluid or by tumors, 
may secondarily produce bronchiectasis of 
irregular shapes Tumors within the bronchi 
frequently act like foreign bodies and produce 
similar dilatations of the bronchi beyond the 
obstruction. 

David T. Smith suggests that bronchiec- 
tasis could be produced by lesions associated 
with fusospirochetal infection He states that 
the elastic tissue of the finer bronchi is weak- 
ened and may even rupture by the action of an 
aerobic group of organisms 
The age of the patient, the duration of the 
disease, acute exacerbations of infection, the 
physical state of the patient, particularly the 
condition of the upper respiratory tract, and 
also the condition of the heart, kidneys, and 
so forth, are important factors to be consid- 
ered in a discussion of treatment 

CLINICAL EEATURES 

Nearly all cases of bronchiectasis are more 
or less associated with pulmonary abscess. 
The duration of the disease is usually of many 
years’ standing in adults and one can fre- 
quently trace the origin in most cases to pul- 
monary diseases in childhood or even infancy 
The complaints are not typical. The sec- 
ondary complications, _ such as bronchitis, 
abscess, or pleuritic involvement, are the 
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symptoms which call for attention Cough is 
the most important and frequent complaint 
It IS usually severe and persistent during a 
great part of the day and night The secre- 
tion brought up \aries in amount from a feu 
cubic centimeters to Soo or looo cubic centi 
meters It maj be foul or bloody At times 
the etpectoration is so foul that it is not onlj 
disgusting to the family but to the patient 
himself fever sweats, and chills arc fre 
quently associated with the disease but onl> 
when secondary abscesses are present Jt is 
not unusual for recurrent attach of so called 
pneumonitis to develop which m time may be 
follov ed by metastatic abscess of the brain, 
kidney, and in late stages with amyloidosis 
Many patients have bypertropbic osieo 
arthropathy (dub nails) particularly if the 
condition is of long standing 

The physical findings are v ague in the chest 
\t times riles are present in one or both 
lower lobes The uharacterof these varies with 
the amount of secretion Dullness on percus 
Sion 15 rare but incrca«ed whi«per signs over 
the affected area may be the diagnostic sign 
If drainage is accomplished by position, the 
increased whisper sounds are particularly 
loud 

It IS the roentgcnographic study of the 
lungs which establishes the diagrosis posi 
tivelv, particularly when iodized oil is in 
jteted into the bronchial tree This can be 


done easily The patient faces a good light 
and IS told to open hu mouth as widely as 
possible, his tongue is grasped with a piece of 
gauze and is pulled out as far as possible h 
tlized oil, which has previously been wanned 
in a syringe, is slowly injected into the post 
pharynx through a straight cannula vrhiie 
the patient breathes deeply The patient is 
instructed not to swallow or cough dunng the 
injection Local anesthesia is seldom neces 
siry although m nervous patients it is advis- 
able to use I per cent procaine as a 'pray fa 
the pharynx The roentgenogram after injec 
tion shows the various types of dilatation 

THrATSiENl 

It IS quite evident from the descriptions 
given that no definite or specific treatment can 
b«? Used for such a complex condition of hron 
chiectasjs A cure can be affected only when 
the diseased portion of the lung or the entire 
lung, if It 18 unusually involved, is removed 
Surgically 

Much can be done, how'ever, to relieve the 
symptoms which at times arc most distressing 
It should be appreciated that the infection of 
the bronchiectatjc areas sometimes becomes 
quiescent and the symptoms of cough and 
etpectoration disappear The patient, and 
sometimes the physician, may think the pi 
tient IS well although in many such cas^s the 
introduction of the iodized oil into the bronchi 
will demonstrate the presence of the dilata 
fion just as before the so called Cure 
Among the medical treatments suggested 
for bronchiectasis are the following rest diet 
climate postural drainage, thirst cute hcUo 
therapy, intravenous therapy, direct intra 
bronchial apphuation of drug', inigation of 
the lung (bronchial lavage), inhalation of 
vapors, vaccine therapy, bronchoscopy arU 
fictal pneumothorax, abdominal belts and 
oleothorax So many treatments art offered 
but none of them has really done much to 
cure the patient, but the symptoms have 
been much ameliorated 
Sesf As in most pulmonao diseases, r^t 
IS an essential part of the triatmcnl Tre 
heating factors of the body art best able to 
function when there is fretdom from cxerci'c 
and vrork It has been shown by Piitchatd 
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Tig 2 Roentgenogram of a patient with bilateral bron- 
chiectasis One can see some irregular densities in both 
bases and hilar regions (See Fig 3 ) 


that when patients with bronchiectasis are 
put to bed they cough less, gain weight and 
are generally better The rest need not be as 
strict as in tuberculosis Even when strict 
and prolonged, rest alone muII not cure bron- 
chiectasis. 

Did Diet should be simple and sufficient 
to provide caloric requirements which are in- 
creased whenever there is fever. No specific 
restrictions are indicated Care should be 
taken to provide an adequate protein and 
vitamin intake Vitamins may play an impor- 
tant part but as yet nothing definite has been 
proved of value in this disease 


Fig 3 After hpiodol injection one notes the true condi- 
tion of cylindrical and clubbing bronchiectasis of both 
lungs Without the oil no defimte conclusion could be had 
concerning the pathological condition of the lungs 

Climalc Close study of accumulated expe- 
rience suggests that climate alone never cured 
bronchiectasis It is undoubtedly true, how- 
ever, that temporary, and in some cases, long 
lasting improvement results from change in 
climate Some patients have apparently bene- 
fited from the dry, sunny climates of Arizona 
and New Mexico; others from the mountains 
or the seashore In resistant cases, the desir- 
able effects of climate should be tried when- 
ever economic conditions permit. 

Postural drainage Of aU the measures for 
symptomatic relief, postural drainage is the 
most effective Wffiile the method is simple. 



.-..In'” Classification of I^onchwctasis i, grape, 2, clubbing, 3, cylindrical, 4, sac- 
cular, 5, bead formation (From Ballon, Arch Surg , 1927, p 184 ) 
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Fig T A Aspiration method of injecting hpiodol Note 
the straight cannula placed betaeen the uvula and the 
tonsil B The oil IS shown filling the mnerarylenoidfossas 
and dripping into the laryna when the patient lakes a deep 
breath 

sjmptoms which call for attention Cough is 
the most important and frequent complaint 
It IS usually se\ere and persistent during a 
great part of the day and night The secre 
tion brought up \ anes m amount from a few 
cubic centimeters to fioo or looo cubic centi 
meters It ma> be foul or bloody times 
the expectoration is so foul that it is not onI> 
disgusting to the family but to the patient 
himself Fe^er, sweats, and chills are fre 
quently associated with the disease but only 
when secondary abscesses are present It is 
not unusual for recurrent attacks of so called 
pneumonitis to develop which in time may be 
foUovied by metastatic abscess of the brain, 
kidney, and in late stages, with amyloidosis 
Many patients have hypertrophic osteo 
arthropathy (club nails) particularly if the 
condition is of long standing 

The physical findings are vague in the chest 
At times rales are present m one or both 
lower lobes The character of these vanes with 
the amount of secretion Dullness on percus- 
sion Is rare but increased whisper signs over 
the affected area may be the diagnostic sign 
If drainage is accomplished by position the 
increased whisper sounds are particularly 
loud 

It is the roentgenographic study of the 
lungs which establishes the diagnosis posi 
lively, particularly when iodized oil is in 
jected into the bronchial tree This can be 


done easily The patient /aces a good light 
and IS told to open his mouth as widely as 
possible, his tongue is grasped with a piece o! 
gauze and is pulled out as far as possible Io- 
dized oil, which has previously been warmed 
in a syringe, is slowly injected into the post 
pharynx through a straight cannula wble 
the patient breathes deeply The patient is 
instructed not to swallow or cough dunng the 
injection Local anesthesia is seldom neces- 
sary although in nervous patients it is ad\^s 
able to use r per cent procaine as a spray to 
the pharynx The roentgenogram after injec 
tion shows the various types of dilatation 

TRE kTMENT 

It is quite evident from the descnptions 
given that no definite or specific treatment can 
be used for such a complex condition of bron 
chiectasis A cure can be affected only when 
the diseased portion of the lung or the entire 
lung, if It IS unusually involved, is removed 
surgically 

Much can be done, however, to relieve the 
symptoms which at times are most distressing 
It should be appreciated that the infection of 
the bronchiectatic areas sometimes becomes 
quiescent and the symptoms of cough and 
expectoration disappear The patient, and 
sometimes the physician, may think the pa 
tient is well although in many such cases the 
introduction of the iodized oil into the bronchi 
will demonstrate the presence of the dilata 
tion just as before the so called cure 

Among the medical treatments suggested 
for bronduectasis are the following rest, diet, 
climate, postural drainage, thirst cure, helio 
therapy, intravenous therapy, direct mtra 
bronchial application of drugs, irrigation of 
the lung (bronchial lavage), inhalation of 
vapors, vaccine therapy, bronchoscopy, arli 
fiaal pneumothorax, abdominal belts, and 
oleothorax So many treatments are offered 
but none of them has really done much to 
cure the patient, but the symptoms ha'f 
been much ameliorated 

Rest As m most pulmonary diseases, 
is an essential part of the treatment The 
healing factors of the body are best able to 
function when there is freedom from exercise 
and work It has been shown by Pntchard 
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Fig 6 Postural drainage bed (Singer) found useful for patients who are too ill for the drainage table, and for 
postoperative positioning The various positions are obtained by turning appropriate levers 


that the iodine content does not separate 
from the oil except in the gastro-intestmal 
tract where it is slowly absorbed and the 
iodine is eliminated through the kidneys 
There is nothing in the iodized oil which pro- 
hibits the growth of bacteria In fact it has 
been shown that the oil on agar plates does 
not prevent the growth of adjoining colonies 
of Bacillus coli, Staphylococcus aureus and 
Streptococcus hrcmolyticus 
Since the iodized oils are not bacterio- 
static, little effect might be expected from the 
introduction of 20 cubic centimeters of oil 
every 2 weeks The effect of the oil is due to 
its weight which permits it to cover the bron- 
chial walls with a coating of oil This may, 
in a measure, prevent irritation of the mucous 
membrane by retained pus and organisms It 
tends also to liquefy and to dilute the secre- 
tions so that in coughing the discharge is 
more easily expectorated 
There are certain patients who have an 
idiosyncrasy for iodine or bromine in any 
form, and it is always advisable to find out 
whether such a condition exists before the 
introduction of these oils into the lung In 
these patients even a small amount of the oil 
may produce coryza, increased cough, and 
feeling of malaise The oil should not be in- 
jected more often than once a week and the 
amount should vary between 10 and 20 cubic 
centimeters It should be warmed to body 
heat before its introduction and should be in- 
troduced with the least possible mechanical 
disturbance If one does not obtain good and 
positive results within 3 or 4 weeks, it is not 
advisable to continue the treatment. 


Bronchial irngalion (lavage) This method 
of treatment has been suggested as far back 
as 1914 by Yankauer It was done through 
a bronchoscope or by a soft rubber Conde 
catheter Stitt and Wooding, employing a 
hypertonic mixture of a saline solution, report 
35 per cent symptomatic cures in a series of 
250 cases For the study of the value of 
bronchial irrigation, this method employed is 
worthwhile, but we have found, in our own 
experience, that postural drainage with an 
occasional bronchoscopic aspiration served 
the same purpose With all the benefits 
derived from lavage, the bronchial dilations 
still persisted 

Inhalations of medicated air and volatile 
drugs. The inhalations are not recommended 
Many physicians, however, particularly in 
Europe, have developed chambers containing 
medicated air and have recommended it to 
patients with bronchiectasis It is hard to 
believe how any such inhalations can improve 
the state of the bronchial tubes. 

Vaccine therapy The autogenous or stock 
vaccines made from various mixtures of bac- 
teria, that are present in the respiratory tract, 
have been recommended In our own expe- 
rience this has been of very little benefit even 
symptomatically There arc, however, many 
men who have used this treatment, particu- 
larly the autogenous form of vaccine and it 
would be quite difficult to argue the value of 
such treatment with those who believe in it 
But the author cannot recommend it at this 
lime It is possible, however, that the experi- 
mental studies may eventually bring forth a 
vaccine that may be of considerable benefit. 
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Fig 5 Pobtural drama"* table (Sin-^r) made of m«al 
tubing with a pivot and braVe arrangement at center of 
table top It IS not necessary to tip the patient more than 
j minutes j or 3 times a day 

detailed directions must be given patients if 
the most benefit is to be obtained B> ob 
servation of their own case some patients find 
that considerable drainage is obtained in cer 
tain positions and they are able to relieve 
themselves of large quantities of purulent 
sputum with little difficultv It is obvious to 
this type of patient that the recommendation 
of postural drainage tables or beds arc not 
advisable The simplest form of postural 
drainage is the use of a see saw arrangement 
whereby a long board is attached to a carpen 
tor’s horse and the patient inclines himself at 
the proper angle (Fig 5) 

A postural drainage bed has also been 
devised bj the author (Fig 6) In this bed 
the patient can be placed without anj effort, 
in almost an> incline for drainage The 
apparatus is simple and the various positions 
can be obtained b> moving certain levers 
Another simple means for obtaining pos 
tural drainage is b> kneeling on a chair with 
the hands on the floor The length of time for 
each drainage vanes with the pulmonary con 
ditions but usuallj should not be over 2 to 5 
minutes at a time If drainage is obtained 
easily, it should be done two or three times a 
daj This keeps the bronchi empty most of 
the time and permits many patients to go 
about their work and pla> without discomfort 
Drainage before bedtime is particularly help 


ful In many cases the benefit derived from 
postural drainage is dramatic and the patunt 
frequently believes that he is cuad Improve 
ment may be prolonged but the underhing 
condition is not corrected 

Of great importance is the correction of 
chrome upper respiratory conditions and un 
less these conditions are attended to, other 
treatment is not effective At this point one 
might mention the importance of close co 
operation between the otolaryngologists and 
the phvsician The attempt on the part of the 
phjsiaan to treat bronchiectasis alone meets 
with faifure if there is a lack of co operation 

The acute evacerbation in bronchiectasis is 
due frequently to conditions arising in the 
upper respiratory tract, and any treatment 
directed toward this condition may prev nt 
aggravation of a pathological state in the 
lung which i* always present in bronchiectasis 

Ileltolherapy This method of treatment 
has been given considerable attention but so 
far no change in the pulmonary lesions has 
been noted other than the general effects ob 
tamed by sunlight 

Intraienous there py —neoarsphenamtne This 
drug IS given m similar doses as in the treat 
ment of svphihs and occasionally one sees a 
clearing up of symptoms, particularly m the 
amount of sputum which is reduced, and the 
fetid odor which may be present disappears 
But the number of patients who have been 
much benefited so far are few There are 
some who prefer to give neoarsphenamme in 
minute doses frequently repeated, but obser 
vation of results leads to the conclusion that 
one cannot expect too much from this mode of 
treatment When properly given there is no 
harm m the use of this drug, and it seems to 
be worthwhile when administered in addition 
to other treatments particularly postural 
drainage and rest Other drugs have been 
tned with even less benefit 
Inlrahronchial applicalton of drugs Lipiodol 
and other iodized and bromued oils have been 
recommended as a treatment for bronchiec 
tasis The method of introducing the oil has 
been described previouslv (4) It might be 
well to note that the oil is a combination of 
some oil with iodine, and that the mixture is 
a physical rather than a chemical one, and 
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the oil injected into the pleural cavity to test 
the reaction of each patient to the oil. Two 
hundred cubic centimeters of the oil is in- 
jected after one determines that the patient 
can tolerate the treatment At the following 
treatment, which may be 5 or 6 days later, 
larger amounts can be used. It may take 6 
or 7 treatments to fill the cavity but one 
should always leave some space for the serous 
exudate which usually forms If there is fever 
or irritating cough, it is not advisable to con- 
tinue the treatment 

Postural drainage must be used in addition 
to oleothorax and other hygienic measures 
coincident with the oil treatment 

SUMMARY AND CONCLUSIONS 

Such pity was aroused by the hopeless 
outlook of many patients before bronchiec- 
tasis was made a major study, that physicians 
and surgeons were stimulated to find some- 
thing of benefit to these patients 

Bronchiectasis is still a serious disease which 
baffles the profession The manifold character 
of the pathological process and the ivide range 
of symptoms make it impossible to discuss the 
disease generally Each type demands appro- 
priate discussion and treatment 

In the diagnosis of these types, infinite care 
must be exercised to arrive at definite con- 
clusions Fortunately our methods of roent- 
genographic examinations, our expert labora- 
tory facilities, and our increased acumen in 
physical diagnosis have enabled us to sift out 
properly the bronchiectasis from the many 
pulmonary cases which formerly were usually 
classed as tuberculosis, abscess of the lung, or 
even malignancy Probably the greatest 
strides thus far have been m finding suitable 
cases for surgical approach 


It has taken almost 20 years to have a 
fairly good idea of bronchiectasis, but now, 
with the increased interest, the next few 
years may even find a cure 
The careful study of the bacteriological 
flora has also contributed much to our 
knowledge of bronchiectasis The suggestion 
of the use of neoarsphenamine has been based 
on these studies 

The detailed treatment of sinus infections 
along with other symptomatic treatments 
have also been helpful 

The use of postural drainage has kept 
many patients so well drained of their puru- 
lent secretions that complications have been 
kept down to the minimum 
The use of compression belts to give the 
abdominal muscles support and also to raise 
the diaphragm has been effective in reducing 
discomforts of coughing and also aiding in 
the expectoration 

Finally, the medical treatments, while not 
always effective, have improved the patient 
so frequently that he can stand surgical 
treatment 
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Roentgen therapy This method of treat 
ment has been suggested by se\eral authon 
ties The logic of the treatment is that the 
fibrosis of the lung can be produced which 
may in time, by the shrinking of the lung, 
close the bronchi and present puddling of 
secretions withm them UTule the clinical 
reports seem encouraging, it does not seem 
probable that a great deal of permanent good 
can result In fact, when one considers that 
bronchiectasis is often produced by fibrosis, 
an uncontrolled fibrosis produced b> roent 
genotherapj may be just as bad as if the 
fibrosis was due to inflammation Further 
studies with dosage and proper material may 
show that there is aome benefit in the use of 
the roentgenotherapy It is b> no means a 
closed book Cases described bj Berck seem 
to hate shown some improvement ciimcall> 
Use oj the bronchoscope The use of the 
bronchoscope has receu ed considerable atten 
tion Its talue for diagnosis or for drainage of 
the bronchial tubes is not disputed One of 
the greatest benefits derived from the use of 
the bronchoscope is the ability of the operator 
to dilate some of the bronchi and to remove 
some of the granulation tissue when it is 
within the optical field 
Whether patients have been cured b> its 
use is another matter There are many 
bronchi which cannot be aspirated, either be 
cause there is a stenosis or because the> are 
too far awaj from the mam stem bronchus 
Therefore, the secretions retained m these 
areas may become inspissated with the possi 
bilit} of small abscess formations The bron 
chtal tree can be compared to a large tponge 
with the inflammatory conditions narrowing 
bronchi here and producing dilatations there 
The affected lobe or lobes are in such a ph>si 
cal state that drainage cannot be established 
from all its openings Therefore, drainage 
through the bronchoscope can at best be onlj 
partiallj effective One cannot evpect that 
aspiration of pus from the bronchial dilata 
tions wiU lead to cute when the bronchial 
walls are thickened bj inflammatorv tissue 
The symptoms, however, are frequently je 
lieved enough to permit the patient to carrv 
on his dail> activnties In a comparison with 
postural drainage, the bronchoscope maj 


dram out dilatations more quicklj but the 
treatment is not a pleasant one and certainly 
is expensiv e 

In the active attempt to treat bronrhiec 
tasis with a bronchoscope, some men have 
gone too far particularly in the frequent} and 
the length of time the bronchoscopic drainage 
has been done It is the opinion of the writer 
that if no positive benefits are derived irithwi 
the first few months, surgical methods should 
be considered m patients who are otherwise 
found Suitable 

Pneumothorax Treatment b} means of 
artificial pneumothorax has been extensivel) 
advocated, however, since the use of lodued 
oi! has become estabhshed, the enthusiasm for 
this treatment has diminished It has been 
found that even when the lung is well col 
lapsed the bronchial dilatations are still pres 
ent after the collapse of the lung One might 
wonder how compression of a diseased lung 
m which there is fibrosis, with thickened and 
dilated bronchi, can be effective in changing 
these factors It appears that the explanation 
of the improv ements following pneumothorav 
treatment is based on the fact that the lung 
as a whole is put at rest and that as a result 
natural recuperative processes ina> become 
more effective Drainage from some of the 
bronchi ma> be better as a result of a change 
m the direction of the bronchi by the pneu 
mothorax Symptomatic, relief is occas orallv 
sudden and dramatic but in the majority of 
instances no permanent benefit has resulted 
It is customary to inject 200 to 300 cubic 
centimeters at a time repeated as frequentlv 
as the air is absorbed and the lung re expands 
One should discontinue treatment after a few 
months if definite improvement faifs to mam 
lest itself 

Oleothorax llhen there is improvernent 
from pneumothorax or when there is diJii 
culty m continuing the treatments, oleothorax 
may be instituted In a few instances im 
nrovement has resulted when this methou 
has been used The lung can be kept com 


pressed for several years 
The oil injected consists of 95 per cem 
jquid paraffine or olive oif to which is add^ 
; per cent gomenol The treatment should pc 
itarted with only a few cubic centimeters ol 
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patient, bleeding from such an ulcer, returned 
not in 6 weeks but in a year 

Of 44 patients, whose symptoms returned 
after gastric resection, only 5 were previously 
operated upon by me, 3 with the Billroth I, 
and 2 with the Hofmeister-Finsterer tech- 
nique It IS interesting to note that there were 
12 patients who had been operated upon by 
Lorenz who always did a Billroth II, resecting 
only the antrum 

Of 19 cases with a previous radical opera- 
tion for gastrojejunal ulcer 10 had a Y-shaped 
anastomosis according to Roux and 4 an en- 
tero-anastomosis which favors the develop- 
ment of a gastrojejunal ulcer Three patients, 
upon whom I had previously performed a 
Billroth I, later required a resection for a 
recurrent duodenal ulcer 

Repeated gastric operations are technically 
difficult due often to the many adhesions pres- 
ent They are, therefore, attended with a 
higher mortality than ordmary Of 331 pa- 
tients operated upon, 39 died, or 11 7 per cent 
By subtracting those cases complicated by 
acute perforation, acute hemorrhage, or gas- 
trocolic fistula, the mortality rate drops to 8 6 
per cent, or 299 cases with 26 deaths Excision 
or closure of a perforated ulcer, pyloroplasty, 
sleeve resection of the stomach, or gastro- 
enterostomy without gastrojejunal ulcer, do 
not present unusual difficulties at the time of 
re-operation In only 2 of 83 resections did the 
patient die a mortality of 2 7 per cent 

With the radical operation for gastrojejunal 
ulcer following a posterior gastro-enterostomy 
the mortality increased to 6 8 per cent, or 1 16 
cases with 8 deaths This increase is due 
partly to the procedure of Billroth I or Hab- 

TA13LE I —PREVIOUS OPERATION 
Closing of perforation 

Closing of perforation and gastro-enterostomy 
Jejunostomj 
Pyloroplasty 
Excision of the ulcer 
G.istroduodenostomy 
Gaslro enterostomy 
Eiselsberg's p> lone exclusion 
Slccx e resection 
Resection for exclusion 

Partial gastrectom> with remoxal of the ulcer 
Radical operation for gastrojejunal ulcer 

Total 
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Fig I Gastrojejunocolic fistula i, Duodenum, z, les- 
ser curvature, 3, gastro-enterostomy, anastomotic loop 
with an mtroduced rubber tube, 5, resected part of the 
transverse colon, (5, opening of the fistula in the trans- 
lerse colon 

erer, for it has been pointed out that in 28 
cases 3 deaths were not due to the resection 
but rather to the technique of the anastomosis 
(i) peritonitis due to leakage through the line 
of suture, (2) acute pancreatitis caused by 
reflux of the duodenal content into the pan- 
creatic duct, due to the temporary stenosis of 
the end-to-end anastomosis of the jejunum. 


TABLE II —MORTALITY OP RADICAL OPERATION 
FOR UNCOilPLICATED GASTROJEJUNAL ULCERS 


Previous operation 

Vumber 

Mortalifj 

Per cent 

Posterior gastro-enterostomy 

1 16 

s 

6 S* 

An tenor gastro-enterostomy' 


3 

15 7 

Eiselsberg’s pylonc exclusion 

*3 

2 

15 3 

Resection for exclusion 

Partial gastrectomy with rt- 

5 

I 

20 0* 

moxal of the ulcer 

Radical operation for gaslroje- 

29 

7 

24 I 

junal ulcer 

14 

3 

21 4 

Total 

196 

24 

12 2 


»Mortalit> rote tollowms rodicil operations for gastrojejunal ulcer 
alter pastro-cnteruslom} js S 1 per cent after resection 23 5 per cent 


Cases 

29 

22 

2 

3 
7 
2 

168 

14 

4 
>7 
44 
*9 
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RESUI TS OF REPEATED OPERATIONS UPON THE STOMACH 
ESPECIALLY FOR GASTROJEJUNAL ULCERS 
PKOFtSSOR HANS FOTSIERER Vienna Anitna 


M y experience is based upon 331 re 
peated stomach operations 2,753 
operations for the relief of benign 
gastriclesions of \\hich2,433 were 
resections On onlj 39 occasions did Iperform 
the prexious operation Table I indicates the 
primary operation 

Closure of a perforated ulcer is an emerj,enc> 
operation An acute ulcer ma> heal after clos 
ure but a chronic ulcer almost ne\er heals 
until It is resected Gastro enterostomj rarelj 
leads to permanent cure Zuchschwerdt and 
Eck report cures in only 2 1 5 per cent w ith the 
development of a gastrojejunal ulcer in 51 per 
cent Personally I have for the past so years 
resorted to gastro enterostomv only m those 
cases with severe pyloric stenosis m which re 
section of the perforated ulcer was impossible 
To prev ent the dev elopment 0/ a gastrojejunal 
ulcer these patients are stronglj urged to re 
turn m 3 months for a radical resection even 
though they be free from signs and sjmptoms 
Recentl> I found in a 3S year old patient ivho 4 
months previously had had a g<i>tro enterostomy 
per/ormeo in my hospital /or a perforated duodenal 
ulcer with pvlonc stenosis alargegastroj^unal ulcer 
about to perforate into the transverse colon Com 
plete recoverv followed the radical resection Two 
other patients who faded to report as fiequested 
finally had to be operated upon for a gastrocolic fis 
tula despite the fact that one of them was com 
pletel} s> mptom free after the first operation 

Ihc commonest preceding operation per 
formed vyas a gastro enterostomy 190 cases 
In 1 2 of these no ulcer could be demonstrated 
upon re operating, onf> chrome gastritis with 
a hypertrophic pyloric stenosis It is some 
what questionable whether they ever had an 
ulcer In 4 patients with normal or reduced 
gastric aciditv the gastro enterostomy was 
closed and Tinncy s operation performed that 
IS gastroduodenostomy with division of the 

From the 1 ir^t Surgical Section of the AUgemeinra Kranken 
^f^nte J before the Clinical Congre<s of ihe Amencan Calk 
of Surgeons NewVork O-toberiT-ri lOi? 


pylorus Eight patients due to high acidity, 
required a resection of thepyJorus and antrum 
according to Billroth I or Haberer 

In 23 cases the chronic ulcer still persisted, 
Without, however, agastrojpjunal uker iears 
ago when confronted with this type of easel 
resected the stomach with the duodenal ulcer 
3 times, and 3 times resected the pylorus and 
antrum when extirpation of the ulcer was im 
possible, not disturbing the previous gastro 
enterostomy Duetoinadequateresectionnone 
of these were cured So for the past -oyeaB I 
have been clo'-ing the gastro enterostomy and 
after resection of two thirds of the stomach do 
an end to side anastomosis between the jeju 
num and the remaining portion of the stomach 
according to the Hofmeister Tinsterer teth 
nique Aii of these patients have been per 
manently' cured 

In r 55 cases a gastrojejunal ulcer had formed 
though often the old ulcer had healed The 
patients dev eloped signs and sy mptoms of the 
new ulcer soon after the gastro enterostofy 
was performed They had received medical 
treatment for long periods without relief oJif 
cose for 27 > ears and another for 30 v ears with 
repeated hemorrhages 

In 8 caj>es of resection for exclusion of an un 
resectable duodenal ulcer a planned 2 stat,e 
resection w as done, remov mg the diseased gall 
bladder and excluding part of the antrum with 
the pylorus at the SLCond stage This fatter 
was comparatively easy because the pme 
trating ulcer had already healed with a stenotic 
scar Of the 9 ca^es in w hich a ga trojejunM 
ulcer dev eloped after resection for exclusion 1 
had performed the first operation in 4 
stances The cause of the return m 3 of these 
V as inadequate gastric resection From i ^9 
to ig^o, I resected only the antrum The 
fourth patient because of complications with 
choltlithiasis was advised to return in 6 neels 
foe the set-ond operation in order to 
the formation of a gastrojejunal ulcer The 
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patient, bleeding from such an ulcer, returned 
not in 6 weeks but in a year. 

Of 44 patients, whose symptoms returned 
after gastric resection, only 5 were previously 
operated upon by me, 3 with the Billroth I, 
and 2 with the Hofmeister-Fmsterer tech- 
nique It is interesting to note that there were 
12 patients who had been operated upon by 
Lorenz who always did a Billroth II, resecting 
only the antrum 

Of 19 cases with a previous radical opera- 
tion for gastrojejunal ulcer 10 had a Y-shaped 
anastomosis according to Roux and 4 an en- 
tero-anastomosis which favors the develop- 
ment of a gastrojejunal ulcer Three patients, 
upon whom I had previously performed a 
Billroth I, later required a resection for a 
recurrent duodenal ulcer 

Repeated gastric operations are technically 
difficult due often to the many adhesions pres- 
ent They are, therefore, attended with a 
higher mortality than ordinary Of 331 pa- 
tients operated upon, 39 died, or ii 7 per cent. 
By subtracting those cases complicated by 
acute perforation, acute hemorrhage, or gas- 
trocolic fistula, the mortality rate drops to 8 6 
per cent , or 299 cases with 26 deaths Excision 
or closure of a perforated ulcer, pyloroplasty, 
sleeve resection of the stomach, or gastro- 
enterostomy without gastrojejunal ulcer, do 
not present unusual difficulties at the time of 
re-operation In only 2 of 83 resections did the 
patient die a mortality of 2 7 per cent 

With the radical operation for gastrojejunal 
ulcer following a posterior gastro-enterostomy 
the mortality increased to 6 8 per cent, or 1 16 
cases with 8 deaths This increase is due 
partly to the procedure of Billroth I or Hab- 



Fig I Gastrojejunocohc fistula 1 , Duodenum, 2 , les- 
ser curvature, _5, gastro-enterostom> , 4 , anastomotic loop 
with an introduced rubber tube, 5, resected part of the 
transverse colon, 6, opening of the fistula m the trans- 
verse colon 

erer, for it has been pointed out that m 28 
cases 3 deaths were not due to the resection 
but rather to the technique of the anastomosis 
(i) pentonitis due to leakage through the line 
of suture; (2) acute pancreatitis caused by 
reflux of the duodenal content into the pan- 
creatic duct, due to the temporary stenosis of 
the end-to-end anastomosis of the Jejunum, 


TIBLE I —PREVIOUS OPERATION 
Closing of perforation 

Closing of perforation and gastro-enterostoray 

Jejunostomy 

Pyloroplasty 

Excision of the ulcer 

Ciastroduodenoslomy 

Gastro-enterostomy’ 

Eiselsberg’s pjloric exclusion 
Slees e resection 
Resection for exclusion 

Partial gastrectomy with remoi al of the ulcer 
Radical operation for gastrojejunal ulcer 

Total 


TABLE II — ilORTVLlTY OF RADICAL OPERATION 
FOR uncomplicated GASTROJEJUNAL ULCERS 


2g 

22 

Previous operation 

Number 

MortaUt> 

Per cent 

2 

Posterior gastro-enterostomy 

116 

8 

6 S* 

3 

Antenor gastro-enterostomy 

19 

3 

15 7 

7 

Eiselsberg's pj lone exclusion 

^3 

2 

15 3 

2 

168 

Resection for e.xclusion 

Partial gastrectomy with re- 

5 

I 

20 0* 

14 

4 

moval of the ulcer 

Radical operation for gastroje- 

29 

7 

24 1 

17 

44 

junal ulcer 

M 

3 

21 4 

19 

Total 

196 

24 

12 2 


,,, *Mortalil> rate followine radical operations for gastrojemnal ulcer 
oj atter gai,tro-€nlernstom> is S i per cent, after rc<eciion, 23 5 per cent 
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dnd (3) death from toxemia due to occlusion of 
the end to end anastomosis of the jejunum 
Therefore, the mortality is but j 6 per cent, or 
5 deaths in 88 cases w hen the radical operation 
for gastrojcjunal ulcer after posterior gastro 
enterostomy is performed actording to the 
Hofmeister Finsterer technique 

The radical operation for recurrent ulcer 
folloi\ ing gastric resection has a marked higher 
mortality Seven patients viith recurrent duo 
denal ulcer following a Billroth I, and 3 with 
gastritis following a Billroth II, all without a 
gastrojejunal ulcer, were cured b> a more com 
pletely radical procedure Howexer, radical 
surgerj for gastrojejunal ulcer following rescc 
tion was attended with a mortality of 23 5 per 
cent or 8 deaths m 34 patients so treated 

Of ihese 8 4 required a general aoeslhenc e eiher 
one 220 another 250 cubic centimeters and 2 nitrous 
oxide to supplement the local ane%(hei>ia Two pa 
tients died of sepsis following an esophageal fistula 
and a left sided subphrenic abscess, i diM of heart 
failure and i died with carcinoma of the pancreas 
diagnosed at the time of operation and conumed at 
autopsy One patient, m whom difiicuhy was en 
countered when the mesocolon was sutured to the 
anterior w all of the stomach \omited so strenuously 
after operation that he had to be re operated upon 
twice This patient finally died of pneumonia Of 
the 3 deaths due to peritonitis i patient had even 
tration of the small bowel for 9 hours before dis 
cosety and repair This 46 year old patient had a 
large ventral hernia follow ing (he a pres lOUsUparot 
omies, which could not be properly repaired at the 
time of the third operation The second death Irom 
peritonitis was due to infection not, boweser due to 
failure of the suture line 

The significant difference m the mortality 
rate following radical operations for gastro 
jejunal ulcer after gastro enterobtoraj, 8 i per 
cent, and after resection, 23 5 per cent, should 
I believe, determine the indications for the 
management of a recurrent ulcer Although I 
never hesitate to advise operation foragastro 
jejunal ulcer following a gastro enterostomy in 
those cases in which the ulcer recurs after re 
section I advise medical treatment hrst If 
repeated courses of treatment fail despite its 
danger, new surgical interference ts indicated 

The radical operation for a recurrent gastro 
jejunal ulcer is attended with a higher mor 
tality rate not only because it is more difficult 
to perform but also because the patient due 
to previous operations and prolonged illness. 


has often become a morphine addict Of 14 
such patients 3 died, a mortality of ji . per 
cent 

A 47 year old colleague of mine, who had had 3 
operations, 2 gastroenlero tonnes and t resection 
for a gastrojejunal ulcer with a \ shaped anastorao- 
required further surgery to relieve the unenduf 
Mle pain of a large penetrating gastrojejunal ulcer 
This patient a morphine addict insisted upon i 
general anesthetic and 390 cubic centimeters of ether 
were administered However the local anesthesu 
reduced the amount that would otherwise have been 
necessary Thirty sit hours after operation the pa 
tient died of cardiac failure despite the establish 
meat of normal intestinal p ristalsis 

A 19 year old patient who also had had 3 previou 
operations a gastro enterostomy and 2 resections 
with a \ anastomosis required surgical relief for a 
large penetrating ulcer This patient died from 
peritomtis that developed not from seepage through 
the line of suture but from infection that developed 
as a result of the poor asepsis maintained in that 
operating room The third death was due to necronv 
of the nail 0/ the itonjacb for during the lesectm 
the left gastric and last branch of the gattro-epiploic 
arteries had to be ligated and the diaphragmatic 
arteries failed to provide an adequate blood lupph 

A gastrocolic fistula complicating a gastro 
jejunal ulcerhasagra\eprognosis,/orthep3 
tient loses w eight very rapidly and may die of 
inanition without surgical interference How 
ever, if such a fistula is not opposite the open 
ing of the gastro enterostomy but is distal to 
It the patient may live for many years be 
cause most of the intestinal contents wiKpro 
ceed through its normal course into the sm^h 
bowel and not through the short circuit into 
the colon 

Sixy cars ago I operated upon a 30 year old patient 

on whom the roentgenologist Dr Freud u 
previously had demonstrated the existence of a jeju 
nocoUc fistula following a gastroenterostomy * 
luUv after years of reasonable comfort thispjtie"' 

sought relief for severe pains and repeated heasor 
rbages A 2 fingers width jejunocolic fistula vji 
found in the distal loop of the jejunum S centime 
ters distal to the gastroenterostomy where twre 
was also a gastrojejunal ulcer Following resecu 
of the colon mth side to side aBastoraoii, resection 
of the anastomic loop with end to side 
and resection of the duodenum and two-tmrds oi 
stomach with anastomosis according to the » 
meister Finsterer technique the patient comp‘«‘ 1 
recovered 

Cosset reports a simitar case The 
had a jejunocohe fistuli of 5 years' stanaiUo 
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and finally developed a gastrojejunocolic fis- 
tula through the perforation of a second gas- 
trojejunal ulcer 

To control inanition it is sufficient to divide 
the colon and anastomotic loop closing both 
openings To cure the patient a radical opera- 
tion must be performed later when his condi- 
tion improves If the patient’s condition is 
satisfactory, the radical operation for jejunal 
ulcer can be performed immediately after sep- 
aration and suture of the colon. Both methods 
have their disadvantages, namely, the excision 
of the edges of the fistula and the suturing of 
the same are possible only when the opening 
is not too large , and the new lines of suture are 
placed in infected tissue, which, covered with 
omentum, may form an abscess that can per- 
forate into the free peritoneal cavity and cause 
death from peritonitis 

I had 2 deaths in 6 such cases of radical 
operation for gastrojejunal ulcer with suturing 
of the colon, one of which was really quite 
interesting. 

A 43 year old innkeeper had had a posterior gas- 
tro-enterostomy performed $ years previous for an 
acute perforated duodenal ulcer In a short time 
after the operation he developed periodic pains and 
finally a profuse diarrhea X-ray examination con- 
firmed the existence of a gastrocolic fistula, and at 
operation a 2-fingers’ width colic fistula was found 
with the walls of the colon infiltrated The colon uas 
separated from the stomach, the opening closed with 
4 lines of sutures and covered with omentum, then 
two-thirds of the stomach with the anastomotic loop 
were resected and the duodenum closed blindly An 
end-to-end anastomosis of the jejunum, and distally 
to this an end-to-side anastomosis were done accord- 
ing to the Hofmeister-Finsterer technique Finally 
a drain was placed under the liver At first the pa- 
tient established normal peristalsis despite contin- 
uous fever suggestive of pneumonia Suddenly on 
the sixteenth day he developed terrific pains on the 
left side of his abdomen similar to those of a per- 
foration Upon reopening the abdomen 5 hours later 
an abscess was found near the colon repair, although 
the suture line was intact The peritoneal cavity and 
the abscess were irrigated with normal salt solution 
and drained The patient expired 3 days later from 
spreading peritonitis In this case it was a mistake 
to repair the colon without resection, a mistake to 
cover it with omentum, and a mistake not to extra- 
pcntonealize and not to drain It was impossible to 
save the patient after the abscess ruptured 

_ Thirteen patients required a radical opera- 
tion for gastrojejunal ulcer and a resection of 


TABLE ni.— MORTALITY WITH COMRLICATED 
GASTROJEJUNAL ULCERS 

Xutnber MottaUty 

Gastrocolic fistula 
Radical operation for gastrojejunal 

ulcer and closing of the colon 6 2 

Radical operation for gastrojejunal 
ulcer and one stage colon resec- 
tion 7 3 

Radical operation for gastrojej'unal 
ulcer and tw o stage colon resec- 
tion 6 2 


Total 19 f 

•Representing a total of 36 8 per cent. 

Number Mortaljt> 

Acute profuse hemorrhage 
Immediate operation (24 to 48 

hours) S 

Delayed operation (3 to 7 days) 6 4 

Total II 4* 

♦Representing a total of 36 3 per cent 

the colon. Seven of them had a i-stage colon 
resection with side-to-side anastomosis and 
3 of these died 

A 63 year old man, who had been sign and symp- 
tom-free for 17 years after a gastro-enterostomy, 
suddenly developed a profuse diarrhea lasting 3 
weeks During the radical operation, w’hile mobiliz- 
ing the short afferent loop, the gastroj'ejunal ulcer 
perforated, infecting the operative field Peritonitis 
and death followed In a second case the peritonitis 
developed not as a complication of the operation or 
from leakage from the suture line, but from the inad- 
equate asepsis of an unsatisfactory operating room, 
which manifested itself in less serious cases The 
third death could have been prevented for it was a 
mistake to perform a one-stage resection of a colon 
filled with feces 

A 43 year old man, with a gastric history of 20 
years’ standing, 2 severe hemorrhages, a gastro- 
enterostomy performed ro years previously with 
recurrence of periodic pains within 2 years, profuse 
diarrhea for 2 months and a loss of weight of 30 lulo- 
grams, presented a gastrocolic fistula At the opera- 
tion, performed on May 2, 1935, under splanchnic 
anesthesia, a posterior gastro-enterostomy with a 
large gastrojejunal ulcer, a 3-fingers’ width colic fis- 
tula with proximal stenosis of the colon w’ere found, 
and the ascending and transverse colon was filled 
with feces IFith a side-to-side anastomosis, ro centi- 
meters of the colon were resected Resection of the 
duodenum and three-fourths of the stomach with the 
anastomotic loop, an end-to-end anastomosis in the 
jejunum, closure of the duodenum, and an anterior 
gastro-enterostomy with entero-anastomosis were 
performed because of the resection of the colon The 
abdomen was then closed On the first postoperative 
day the pulse was S4, on the second 88 and on the 
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and (3) death from toi:ejnJaduetoocdusKM»o/ 
the end to end anastomosis of the jejuoum 
1 herefore, the mortalitj is but 5 6 per ctnt,or 
5 deaths m 88 cases when the radical operation 
for gastro;ejun-i[ ulcer after posterior gastro 
enterostomy is performed according to the 
Hofmeister Finsterer technique 
The radical operation for recurrent ulcer 
following gastric resection has a marked higher 
mortality Seven patients with recurrentduo 
denal ulctr following a Billroth I, and 3 with 
gastritis following a Billroth II, all without a 
gastrojejunal ulcer, were cured by a more com 
plettlj radical procedure Howeser, radical 
surgery for gastrojejunal ulcer follow mg resec 
fion ivas attended with a mortality of aj 5 per 
cent or 8 deaths in 34 patients so treated 
Ofthe«8 4 required a general ane tbeiic, r ether 
one jjo another 450 cubic ceatimeters and a nitrous 
oxide to supplement the local aoothesia r»o pa 
tienta died of sepsis following an esophageal tastula 
and a left sided subpbretiic abscess t di^ of heart 
failure and i died with caranoma of the pancreas 
diagnosed at the time of operation and coo&rmed at 
autopsv One patient m whom difficulty vas en 
countered when the me ocolon was sutured to the 
anterior wall of the stomach vomited so strenuously 
after operation that he had to be re-operated upon 
twice This patient finally died of pneumonia Of 
the a deaths due to peritonitis i pati«nt had e\en 
tration of the small bowel for 9 hours before di> 
covecy and repair This 46 year old patient bad a 
Urge ventral hernia, following the 3 presiouslaparot 
omies nhich could not be properly repaired at ihe 
time of the third operation The second death Irom 
peritonitis was due to infection not however due to 
failure of the suture 1 we 


has often become a morphine addict Of 14 
such patients 3 died, a mortality of 21 4 net 
cent 

A 47 year old colleague of rwue nho bad bad t 
operations 2 gastro enterostomies and i resection 
toe a gastrojejunal ulcer, with a \ shaped anastoino. 
Sto required further surgery 10 reheie jfee uaeokr 
able pam of a large penetrating gastrojeiuna] ulrri 
This paticftl a morphine addict insi ted upon * 
general anesthetic and 390 cubic centimeters ol ether 
were administered However the local anesthesia 
reduced the aijiount that would otherwi--f have been 
necessary Thirty si< hours after operation the pa 
tient died of cardiac failure despite the eslabliih 
ment of normal intestinal p ristalsis 

A 2q year old patient who also had had 3 previous 
operations a gastro enterostomy and i resect'i-o 
with a \ anasiomosi required surgical rriiel wr j 
fatgc penetrating ulcer This patient died fcom 
peritonitis that developed not from seepage through 
the lire of suture but from infection that efevetopri 
as a result of the poor asepsis maintained m that 
o^ratr/igreom The fAirrfcreatfi was due Mfiecro>i> 
of the wall of the stomach for during the resection 
the left gastric and last branch of the gastro epiptoic 
arteries had to be ligated and the diaphragmatic 
arteries failed to provide an adequate blood supph 

A gastrocolic fistula complicating a gwtro 
jcjuQal ulcer ha» a grave prognosis, for Ihe pa 
tieot loses weight very rapidlj and may die of 
inanition without surgical interference Hd« 
ever if such a fistula is not opposite the open 
ing of thi gastro enterostomy but ts distal W 
It the patient mav five for many years be 
cause most of the intestinal contents wiflphi- 
cecd through its normal course into the sWiH 
bowel and not through the short circuit mto 


The significant difference m the jnortaJjty 
rate following radical operations for gastro 
jcjunal ulcer after gastro enterostomy, b i per 
cent and after resection, 23 5 per cent, should 
I befieve, determine (he indications for (he 
management of a recurrent ulcer Although I 
never hesitate to ad\ ise operation for a gastro 
jejunal ulcerfollowmgagastro enterostomy m 
those cases in which the ulc^r recurs after rc 
section, I advise medical treatment first If 
repeated courses of treatment faif, despite its 
danger new surgical interference is indicated 
The radical operation for a recurrent gastro 
jejunal ulcer is attended with A higher mor 
tality rate not only because it is mote difficult 
to perform, but also because the patient, due 
to prev lous operations and prolonged dfnessi 


the colon 

Sixyeam ago I operated upon a 50 \ ear olcipal‘'f 
on whom the roenlgenolop t Dr bieud U 
previously had demonstrated the existence 0' * J'J“ 
nocolic fi'tula following a gastro enterostomy ri 
uaKy after ye<rsof reasonabfecomfort 
sought relief for severe pains and repeated hemgt 
rhages A 2 fingers width jejunocolic fstuU *** 
found m the d-stal loop of the jejunum 5 
ters distal to the gastroenterostomy V'befe tner 
was also a gastrojejunal ulcer Following resfctiu 
of the colon with side to-side anastomosis 
of the anastomic loop with end to side ,1,, 

and resection oj theduodecwmaiid two-tbiros 
stomach with anastomosis according to t'*' 
mmter Fmslerer technique the patient compieici 
recovered 

Go-sact reports a similar case The patimt 
bad a. jejunocoJic fistu/a of 5 years stain int 
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progressive anemia, 2,500,000 red blood cells, hemo- 
globin 30 per cent, pulse 120, solt, on January 31, 
1930 There was a large stump of stomach left after 
a Billroth II, the small and large intestines were 
filled with blood, and a callous gastrojejunal ulcer 
was present at the site of the gastro-enterostomy 
opening. The stump of the stomach and the jejunal 
loop were resected The jejunum was united with 
an end-to-end anastomosis, and an end-to-side anas- 
tomosis was performed with the small stomach 
stump The abdomen was then closed The imme- 
diate course was good. The pulse on the second day 
was 80 and there were no pains In the evening pains 
developed in the right lower abdomen noth a tem- 
perature of 39 degrees centigrade, pulse 128 On the 
third day the pain was localized over the appendix 
Fair results were obtained by enema. Consent to 
operate' was refused by the patient upon advice from 
the internist On the fourth day the pains extended 
anteriorly, temperature rose to 39 3 degrees centi- 
grade, pulse 120, and the patient consented to the 
operation, A lateral incision evacuated a putrid 
hemorrhagic exudate from the retroperitoneal space 
The appendix, retrocecal and gangrenous, could not 
be removed w ithout opening the peritoneum Drain- 
age was resorted to, and bacteriological examination 
revealed streptococci, which accounted for the serum 
In due time a septic diarrhea appeared and per- 
sisted for s days when the patient died 
In a 27 year old man, operated upon during the 
war, was found an erosion of the middle colic artery, 
that had developed on the tenth day of the hemor- 
rhage Despite severe anemia, pulse 146 palpable 
only over the carotid, the patient had been given o 02 
grains of morphine in the medical ward During the 
operation, which consisted of ligature of the middle 
colic artery, excision of the anastomotic loop w ith the 
ulcer, extraperitonealization of the colon for the 2 
stage operation, he repeatedly stopped breathing, 
because of paralysis of the respiratory center from 
the severe anemia and the morphine The pulse re- 
mained 146, palpable only over the carotid At the 
conclusion of the operation, respiration again stopped 
for which artificial resuscitation was continued for 
lyi hours at which time the heart stopped 

In a third and fourth case of radical opera- 
tion patients died from peritonitis and pneu- 
monia. It is questionable whether these 2 
deaths could have been prevented by doing 
only a simple operation, namely, excision of 
the bleeding ulcer. A transfusion might have 
saved them but due to the circumstances a 
transfusion was impossible 

The acute perforation of a gastrojejunal 
ulcer is a rare but serious complication which 
can be cured only by operating promptly I 
have observed only 2 such cases 

One of these was a 78 year old man upon whom 28 
years previously a surgeon had performed a gastro- 


enterostomy for a duodenal ulcer. Despite the con- 
stant diet observed, this man had periodic pain 
Suddenly he developed a severe gastric hemorrhage 
followed by a perforation 12 hours later Eight 
hours later, with diffuse peritonitis present, the 
abdomen was opened under local anesthesia and 
evipan. Due to its size, closure of the ulcer w’as im- 
possible Therefore, the gastro-enterostomy was dis- 
continued, the stomach closed, the ulcer exased from 
the jejunal loop, and the jejunum reunited with end- 
to-side anastomosis The old duodenal ulcer w'as 
healed so that normal anatomic relations were re- 
stored, and the peritoneal cavity w’as irrigated with 
normal salt solution The immediate response was 
good with normal peristalsis established How- 
ever, on the sth day the patient developed a cere- 
bral hemorrhage from which he died 24 hours later. 

The radical operation for gastrojejunal ulcer, 
and especially for gastrocolic fistula, is so se- 
rious, that one must give the tjqie of anesthe- 
sia careful consideration More than 15 years 
ago I pointed out in my monograph that the 

TABLE rv.— ANESTHESIA IN 
ILNCOJrPLICATED CASES 

Number Mortality Per cent 

General narcosis 19 8 42 i 

Locaimesentericandsplanchnic 177 j 6 90 

Total . 196 24 12 2 

reduction in the mortality rate of major abdom- 
inal surgery, performed under local anesthe- 
sia, justifies its serious consideration. Today, 
based upon more than 6,000 laparotomies per- 
formed under different types of local anesthe- 
sia, I can corroborate that statement. By 
precluding deep ether anesthesia, one can pre- 
vent those deaths that, commonly ascribed to 
operative shock, are really due to the after- 
effectsof protracted anesthesia upon theparen- 
chymatous organs Because the normal re- 
sistance of peritoneum and lung, othemdse 
affected by general anesthesia, are not dis- 
turbed by local anesthesia, a marked reduc- 
tion in the number of deaths due to peritonitis 
and pneumonia can be effected This is shown 
so well by the radical operation for gastro- 
jejunal ulcer. 

In 19 cases the operation was started under 
general anesthesia solelj’’, upon the insistent 
demand of the patient who wms really other- 
wise physically fit Immediately after induc- 
tion, the general anesthetic was supported by 
local infiltration of the abdominal wall and 
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third because peristalsis failed to establish itself a 
Witzel fistula was made m the cecum lo relieve 
pTCisure oa the sutures lo the co/on Through this 
the bo'vel emptied itself but infection de\doped in 
the abdominal wall and after a continuous high tem 
perature for 7 weeks the patient expired due to 
chrome sepsis 

The 2 stage colon resecfion is indicated in 
those individuals in whom simple closure of 
the fistula IS impossible due to its size and to 
surrounding infected areas ith such a pro 
cedure one can achieve fine results The fol 
lowing case historj is an example of this pro 
cedure 

A 61 year old man was sent to me from Jugoslavia 
with a gastric history of 14 years He had hat) 3 
severe hemorrhages, a gastro enterostomy 3 years 
previou«ly followed by recurrence of periodic pam 
and since then 5 profuse hemorrhages severe diar 
rhea for 3 weeks, and fecal vomiting for x weeks 
accompanied by rapid loss of more than to kilo 
grams in weight An x ray diagnosis showed a gas 
froeolic fistula The patient was emaciated, weigh 
ing but 40 kilograms although he was 175 centi 
meters tall He was severely anemic ayooooo 
red blood cells, hemoglobin 40 per cent and pulse 
1*0 The operation was performed September *5, 
igjd, with splanchnic anesthesia 70 cubic ceou 
meters of one fourth per cent novccain being u<ed 
Many adhesions were found There was a posterior 
gastroenterostomy with an entero anastomosis 
where an ulcer tumor the size of 3 man s fist had 
broken through the transverse colon The duodenal 
ulcer had healed The duodenum two thirds of the 
stomach with the anastomotic loop and the entero 
anastomosis were resected The duodenum was 
closed theyejunum united with an end to end anas 
tomosis and distally to this an end to side anasto 
mosis with the remaining part of the stomach was 
performed The transverse colon was resected the 
distal end being closed and the proximal end sewed 
into the lower end of the incision as an artificial anus 
The postoperative cour e»a«smootb Thejpeptnen 
(Fig i)showeda verylargeopening 5 centimeters in 
diameter m the transverse colon opposite a very small 
gastro enterostomy opemng The proximal ;e7U03l 
loop was dilated and the proximal portion of the 
transverse colon was stenosed Convalescence was 
rapid with recovery of loss of weight Sit weeks 
later after mobilizing the splenic and hepatic flexures 
the colon was united with side to side anastomosis 
from this the patient recovered quickly regatnwg 
all weight loss On July *o 1938 this patient was 
entirely well 

Of 6 patients with a 2 stage colon resection, 

2 died 

A 39 year old man died on the fifth postoperative 
day from peritonitis but the autopsy showed no 


leakage through the anastomosis A 58 year old pi 
tient with recurrent gastrojeiunal ulcer died on ih» 
efeventh postoperative day with broacho-pneuajii. 
nia due to severe chronic bronchitis The autopsy re 
sealed no pathological change in the abdomen. 


Gastrojejunocolon resection is attended with 
a high mortality In 1931, Cosset had col 
lected from the literature reports of 28 cases 
with 12 deaths a mortality of 42 8 per eenl 
Since rpjr, t ca«e each was reported by Hoff 
mann, SIcLean, and Verebely, i of which re 
covert My ow n records show the same high 
mortality , 13 cases with 5 deaths Perhaps tie 
results can be improv ed with the 2 stage rcsec 
tion of Wilkie in which, at the first stage only, 
the fistulous tract is completely excluded and 
the colon reunited Through this the danger 0/ 
mamtion can be avoided After the patient 
has recovered suifiaently , the stomach, loop of 
the jefuDum, and the excluded part of the 
colon can be resected in the usual manner, so 
that the danger of peritonitis, due to the sep- 
aration of the colon and its closure, can be 
avoided aJtogetber 

Prognosis in acute profuse hemonVsge de 
pends upon the time of the operation Even 
m severe cases the rtsults are good, provided 
that operativ e treatment can be started withm 
24 to 48 hours without first attempting medi 
cal therapy AH of 5 such patients operated 
upon were cured In t of these only the bleed 
mg ulcer w as excised, and 10 4 a radical opera 
Uon was performed In 1 of these patients, a 
40 year old man, the middle colic artery wss 
eroded in the base of the penetrating ulcer 

With delayed operations that were J«r 
formed after the third to the tenth day, be 
cause the hemorrhages persisted despite mch 
cal treatment and repeated transfusions, fie 
results were not good Of 6 such caics, 4 
tients died However, the death of f of the 
latter was due neither to hemorrhage nor to 
operation but to sepsis from a gangrenous 
appendix 

A 44 year old man gave a history of a 
gastric reseclion i9 years previously «it«r » 
there a prompt return cl his pains He “*<1 ^ 
repealed course* of medical therapy with , 

improvement Four severe hemorrbxgrt 
which were accompanied by fainting spells the 
hemorrhage taking plate 4 davs previous to 
Sion Hemorrhage recurred despite sp^aJ 
treatment. The patient was operated upon lor a 
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—AGE OF UNCOMPLICATED CASES 


Xumber 

Mortaljlj 

Per cent 

20 

2 

to 0 

57 

3 

5 2 

72 

10 

13 8 

33 

6 

rS I 

It 

2 

18 I 

3 

I 

33 3 

196 

24 

12 2 


These deaths were the results of the 
^ cases: 3 were due to general anes- 
to the use of the method of Billroth I, 
erer’s modification; i was due to the 
placed fixation suture of the mesocolon 
was the result of leakage from the end- 
anastomosis of the jejunum, which 
od because the afferent loop of the end- 
, anastomosis was so short that it pulled 
iiitly on the proximally located end-to- 
nastomosis; and finally i case was due to 
pse of the bowel through the abdominal 
id which broke down because of an inop- 
'le ventral hernia and vomiting, which eas- 
ould have been avoided by a properly ap- 
d abdominal binder The 4 deaths from 
itonitis due to infection from without also 
lid have been avoided had it been possible 
perform all the operations m one reliable 
ibtitution instead of in 9 different hospitals. 
0, the mortality rate of radical operations 
serformed under local anesthesia could be re- 
duced to 4 per cent without selecting cases, 
which is, after all, the mortality rate of pri- 
mary ulcer resection. 

Of greatest importance are the permanent 
results achieved by repeated gastric operations. 
What procedure should be adopted to prevent 
a recurrence? Is it possible to cure these pa- 
tients permanently through repeated opera- 
tions, or are they to be classified as surgically 
incurable due to a marked disposition toward 
developing recurrent ulcers? The answer to 
these questions could be learned only by sub- 
sequent re-examination, or at least from re- 
1 ports submitted by the patient. In those 
1 cases, lacking a follow-up report, can be in- 
e eluded some who failed to reply, because they 
were either disappointed with end-results, or 
n had even submitted to further surgery by 
".d some one else Therefore, every statistical 
-n report including more than 10 per cent of such 


SURGERY, GYNECOLOGY AND OBSTETRICS 


mesenterj in order to block the field of opera 
tion and so to prevent the operative ^ocL 
descnbed by Cnle in hib well known book, 
Surgical Shock and Shockless Operations through 
Anoct-As octalton, and also to reduce the 
amount of ether and nitrous oxide required 
Ordinarily, mth such a procedure only i8o to 
300 cubic centimeters of open ether were re 
qmred Of these 19 patients 8 died, a mor 
tabty of 42 I per cent 

In 3 instances the cause of death was an infection 
peritonitis, and subphrenic abscess Jnsloarlh re 
opening the abdomen revealed an obstruction high in 
the small bow el due to an adhesion 0! the bonel with 
a hematoma that had developed after operation A 
36 > ear old man who had to have a radical operation 
for a gastrojejunal ulcer following rejection pre 
sented many adhesions about the proeimal jejunal 
loops which had to be separated Three days later 
when the wound had to be reopened for contimious 
vomiting only fre^h adhesions were found and no 
peritonitis The patient expired 3 hours after opera 
tion There was no autopsy 

In 3 cases death could be accounted lor b) 
the general anesthetic 

\ 58 year old man who insisted upon a general 
anesthetic and nho had tro cubic centimeters of 
open ether and 200 cubic centimeters of closed ether 
died suddenly 1 hour after (be conclusion of the 
operation Autops) showed a thrombosis in the 
right coronary artery A 47 year old colleague who 
was given 390 cubic centtmefers of open ether in 
addition to the local anesthetic died 36 hours after 
operation of cardiac failure despite the fact that 
normal peristalsis had already re established itself 
A $3 year old man given joo cubic centimeters of 
open ether to support local anesthesia for a radical 
operation showed typical postanesthetii gaslrom 
testmal atony that is continuous vomiting yet nor 
mat bowel movement* Intervention on the fourth 
day show ed the stomach stump and protioial jeyunal 
loop iK meters to be greatly dilated and paretic 
with the remaining small bowel showing normal 
peristalsis without anv adhesions 

I have observed this atony 5 times m 700 
laparotomies performed under a general aPes 
thctic probably due to a paralysis of an inner 
vation center for (he stomach and upper part 
of the jejunum, and yet have never encount 
ered such atony in over 6,000 operations per 
formed under local anesthesia 

Of 209 operations performed under local 
anesthesia, 155 required no general anesthetic 
whatsoever while 54 required slight su^iort 
with open ether, 30 to 50 cubic centimeters. 


and at no time exceeding 150 cubic cc„ti 
meters during the entire procedure Of th«se 
29 died, or 14 r per cent By subtracting jj 
cases complicated with acute profuse henor 
rhage, acute perhration, and gastrocolic Bs 
tula, the correct mortality rate for radi a! 
operation under local anesthesia is only 9 pet 
cent or 177 cases with 16 deaths bone of 
these died within the first 5 days of so called 
ojyerative shock, and only i died with pneu 
monia 

A 70 year old man presented the follow mg hisiory 
A gastro enterostomy had been performed jo years 
prior to admission but his periodic pains returned 
together with repeated hemorrhages Two moDlhs 
before frequent vomiting occurred and be bad suf 
fered a toss of 30 kilograms in weight The Ijparol 
omy under splanchnic anesthesia using one fourih 
per cent novocain revealed a duodenal ulcer pece 
iraung into the pancreas, a Urge gastwjejunsl vtcer 
penetrating i&to pancreas and mesocolon and shout 
to perioraie into the transverse colon The duode 
num was rejected without excising the b3<eof the 
ulcer and the duodenum was closed The gastro- 
enterostomy loop was separated from tbeba*e of the 
ulcer which measured ; by 3 by a centimeter* 
section of two thirds of the stomach with the mu 
tomolicloop was performed andanend lo-endiaas 
tomosis of the jejunum distallj to which an end to 
Side anastomosis according to the Hofmeivier Fi& 
sterer technique was done The base of the ulcers 
was drained There were nopostoperativeabdowinai 
comp/icafions however the patient died t wtw 
later with bilateral bronchopneumonia which de 
veloped because he was too feeble to raise the «putum 
accumulating from his severe chronicbronchius. 

Three deaths, caused by peritonitis from 
leakage through the line of sutures, high in 
testmal obstruction through ocdusion of the 
enct to end anastomosis of the jejunum ano 
acute pancreatitis, can be accounted far bv 
the technique employed, cither Billroth I or 
Haberer's modification of it Tv'o patients 
died with a subphremc abscess and a 
fistula Of 7 deaths due to peritonitis 3 could 
have been avoided One was caused by 
lapse 0} the boneb due to a large in^erabe 
ventral hernia, another was due to perforation 
of the anterior w all of the stomach induced by 
the cutting through of a poorly placed nation 
suture of the mesocolon slit and another wa* 
the consequence of necrosis in the postenor 
wall of the stomach Tour deaths resuUM 
from peritonitis that developed as a result 0 
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of the posterior gastro-enterostomy with the gas- 
trojejunal ulcer was done and a new gastro-enteros- 
tomy created At the third operation which I per- 
formed in November, 1923, at the Buffalo Sisters 
Hospital, 2 callous gastrojejunal ulcers, an old duo- 
denal ulcer, and a marked dilated stomach were 
found A follow-up report from Dr Burke related 
that the patient was well until 1931 at which time 
the periodic pain had returned, and that in 1934 an 
acute perforation of a recurrmg gastrojejunal ulcer 
was closed. No further reports were available on 
this case 

A 39 year old man had 6 operations performed 
upon bis stomach from 1930 to 1934 including i 
gastro-enterostomy and 2 resections by other sur- 
geons In February, 1934, a seventh operation was 
performed by myself for a recurrent gastrojejunal 
ulcer, 1 e , a resection of the large stomach stump 
with the anastomotic loop, end-to-end anastomosis 
ivith the jejunum, and end-to-side anastomosis with 
the stomach Because of kinking of the afferent loop 
an entero-anastomosis had to be added Neverthe- 
less, after this operation pain soon recurred despite 
repeated efforts with medical therapy In April, 
193s, I performed the eighth operation and found a 
large gastrojejunal ulcer penetrating to the meso- 
colon and transverse colon My procedure in operat- 
ing uas the following Resection of the anastomotic 
loop with entero-anastomosis and with so small a 
portion of the stomach as was techmcaUy necessary, 
end-to-end anastomosis of the jejunum, distally end- 
to-side anastomosis according to Hofmeister-Fin- 
sterer and cholecystectomy The patient has re- 
mained completely recovered during the past 3!^ 
years 

Two physicians, one 67 and one 68 years old, are 
dissatisfied uith operative results In the first case, 
pain was produced by a large ventral hernia of 14 
years’ duration, there were repeated attacks of 
chronic obstruction and symptoms of too small a 
stomach due to its slow emptying, which was a 
direct result of many adhesions In the second case, 
the recurrence of the ulcer can be explained The 
accompanying entero-anastomosis failed to neutral- 
ize the acid gastric content at the point of the gastro- 
enterostomy Despite the fact that practically no 
further stomach resection was performed, the pa- 
tient remained permanently cured 

Every entero-anastomosis favors the de- 
velopment of a gastrojejunal ulcer if the bile 
and duodenal content really pass through the 
entero-anastomosis This is not always so, be- 
cause neutralization of the gastric content at 
the point of the gastro-enterostomy is impos- 
sible For this reason I include entero-anas- 
tomosis only when there is kinking of the 
afferent jejunal loop 

Rou.\’s Y-shaped anastomosis led to poor 
permanent results Of 21 patients only 7 were 


cured, i improved, while 13 or 61.9 per cent, 
remained unimproved. In 6 of these 13, the 
diagnosis of recurrent gastrojejunal ulcer was 
established upon re-operation, and m 7 the 
diagnosis was indicated by the recurrence of 
periodic pains, hemorrhage, and x-ray findmgs 
If the gastric secretions have not become neu- 
tral, which does not always follow after resec- 
tion of half of the stomach, and which almost 
never follows resection of the antrum, the 
gastrojejunal ulcer will recur after a Y-shaped 
anastomosis; because that part of the anas- 
tomotic loop between the gastro-enterostomy 
and the entero-anastomosis is exposed to the 
acid contents of the stomach wHch are first 
neutralized by bile and duodenal secretions at 
the entero-anastomosis Only if the gastric 
secretions are neutral through extensive resec- 
tion of the stomach, can one achieve a per- 
manent cure vdth a Y-shaped anastomosis 

This IS well illustrated by 2 patients, brothers, 
42 and 44 years of age, upon whom I operated 19 
years ago for gastrojejunal ulcers that developed 
after gastro-enterostomy. At this time only half of 
the dilated stomach with the pylorus and the anas- 
tomotic loop were removed, and a Y-anastomosis 
performed After 6 weeks, pain, hemorrhage, and 
heartburn returned Despite repeated efforts with 
medical therapy in various institutions there was no 
improvement. The pain finally became so severe 
that 6 grains of morphine administered every 24 
hours faded to control it At the third operation per- 
formed upon the brothers in 1921, a large recurrent 
gastrojejunal ulcer was found penetrating into the 
pancreas and mesentery of the anastomotic loop, 
and extending down to the junction with the afferent 
loop At that time so large a part of the stomach and 
also of the Y-shaped anastomosis was resected that 
only about one-fifth of the normal stomach re- 
mained .A new’ Y-shaped anastomosis was per- 
formed These patients recovered quickly, gaining 
IS and 20 kdograms in weight, and have remained 
free from all symptoms for the past 17 years More- 
over, they observe no diet restrictions and are fully 
able to w’ork 

I no longer employ the Y-shaped anas- 
tomosis, which I favored 15 years ago because 
It w'as somewhat easier to perform The re- 
sults obtained by it are poor IMoreover, 14 
years ago I openly criticized this procedure 
which until recently was still practised bj- 
some surgeons Lahey also criticizes this 
operation as a result of his unsatisfactory e.x- 
periences 
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casesrso/Jittle vafue Because I failed to ob- 
tain follow up reports in 6 of the 9 patients 
operated upon for gastrojejunal ulcer m the 
States, my statistics for “lost" cases has in 
creased to 6 4 per cent 

Recurrence of a gastrojejunal ulcer after ex- 
cision is inevitable due to failure to remove 
one or more of the causal factors The s^ara- 
tion of a gastro enterostomy with closure of 
the stomach and the jejunum, thereby effect 
mg restoration of normal anatomical relations, 
should be the method of choice according to 
Allen and Judd for the management of a gas 
trojejunal ulcer This I do onlj when no gas 
trojejunal ulcer is present and moreoier no 
ulcer probably ever was present \Wien a 
gastrojejunal ulcer is present the simple dc 
gastro enterostomy w ill lead to recurrent duo 
denal ulcer I performed a typical resection 
upon 5 patients for recurrent duodenal ulcer 
fotlomng a simple degastro enterostomy for 
gastrojejunal ulcer which had been performed 
by other surgeons 

To pre\ent the recurrence of a gastro 
jejunal ulcer Baum and later Haberer advised 
the completion of the radical operation with a 
Billroth I It is true that this will positively 
prevent the return of a gastrojejunal ulcer, 
but not the Tecurreacs of a duodenal ulcer, 
because the resection simply cannot be as ex 
tensive as with the BiUroth II or its modifica 
tions Otherwise the tenston on the suloie 
lines leads to leakage, peritonitis, and death 
According to the experimental work of bmidt, 
the remov al of half of the stomach in the BiU 
roth I may be suffiaent because the entrance 
of the gastnc content mto the duodenum pro 
\okes a prompt reflex stimulus from Brun 
ner’b glands, which inhibits the production of 


according to the Hofmeister Finsterer teci 
niqoe Horsley also reports 2 recurrences of 
duodenal ulcer after a Billroth I 

The end to side gastroduodenostomy, ac 
cording to Haberer, leads to better permanent 
results, because the aad gastric content en 
ters the duodenum opposite the papilla and b 
immediately neutralized Of 24 cases, ' pa 
tients failed to report and 17 are fully cured 
77 3 per cent, 3 patients were improved, 3 of 
whom had developed pulmonary tuberculosis 
and I cholecystitis, and a were unimpmed, 
9 per cent 

A 38 year old man was sjraptom free for 6 >esrs 
following a radical operation in 1938 Since 1934 bi 
has had periodic pains and once a bbclc tarry stool 
A 31 year old man was symptom free for s leari 
alter which he developed periodic pains htai b to 
and repeated small hemorrhages and in Hay i03‘ 
be had a severe hemorrhage \ ray examioaUc® 
then showed a callous gastric ulcer 

The best permanent results could be at 
tamed through the extensive resection of the 
stomach m which at least Iwo-lhirds to imee 
fourths of the stomach are removed, pnd an 
end to side anastoirosis performed 
to the Hofmeister Finsterer technique Of 96 
patients 8S arc permanently cured, or 91 tf per 
cent These have no dietetic restrictions, have 
gained up to 30 kilograms in weight, and are 
fully able to w ork Forty one cases were oper 
ated upon ro to ao years ago, so that one can 
really consider them permanently cured hour 
patients are improved for thev have no pain 
they do have occasional periods of anemia an 
1 patient also has pulmonary tuberculosis 
Four patients remain unimproved, or 4 r P^r 
cent 

AaSiearoWmanin /g«>ba<lagaslfo *‘***^°**°^n 
fora pcrforateil duodenal ulcer In iQJi anMCi 
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to re-operate, he found 12 patients with hyper- 
acidity, 12 patients with normal acidity, and 
2 patients with hypoacidity, but not i patient 
with anacidity 

It is true that extensive resection has some 
disadvantages especially the complaints ref- 
erable to a small stomach In my experience 
this is present only in the early months, dis- 
appearing in more than 90 per cent of such pa- 
tients with the gradual dilatation of the anas- 
tomotic loop Nor is there much likelihood 
that either secondary or pernicious anemia 
will develop, although I have observed 2 of the 
latter With modern liver therapy these can 
be controlled easily. When comparing the 
minor complaints with the dangers of a gas- 
trojejunal ulcer, one cannot consider the 
former justifiable contra-indications against 
extensive resection And until a more effective 
nonoperative treatment is found, extensive 
primary gastric resection is justified to avoid 
a gastrojejunal ulcer as much as possible 

CONCLUSIONS 

A report of 331 repeated gastric operations 
with a mortality of ii 7 per cent is given 
After those cases complicated by acute per- 
foration, acute hemorrhage or gastrocolic 
fistula are subtracted, the mortality drops to 
8 6 per cent 

The most frequently performed previous 
operation was gastro-enterostomy, 190 cases, 
after which either the old ulcer had not 
healed, or a gastrojejunal ulcer had formed 
Therefore, I consider gastro-enterostomy an 
operation to be performed only in rare, ex- 
ceptional instances 

The radical operation for a gastrojejunal 
ulcer, following posterior gastro-enterostomy, 
shows a lower mortality, 6 8 per cent, than 
when it follows resection, 23 5 per cent. There- 
fore, an operation is indicated at once by the 
return of complaints in a patient after gastro- 
enterostomy, and it is to be delayed, if the 
complaints return after resection until at least 
several attempts with medical therapy have 
licen made The mortality rate attending tlie 
radical operation for recurrent gastrojejunal 
ulcer is 21 4 per cent 

The radical operation for a gastrocolic fis- 
tula has a higher mortality rate even if the 


colon is only separated and closed The danger 
lies in the unreliability of the colon sutures, due 
to the surrounding inflamed area, 6 cases with 
2 deaths The high mortality of 5 deaths out 
of 13 cases for resection of the stomach and 
colon can be reduced by performing a 2 stage 
resection of the colon. 

In a case of acute profuse hemorrhage from 
a gastrojejunal ulcer, the radical operation 
performed immediately is attended vuth good 
results I had 5 such patients and all were 
cured If performed late after unsuccessful 
medical treatment, it is attended with poor 
results, for of 6 such patients, 4 died There- 
fore, early surgical intervention should be in- 
stituted promptly 

In acute perforation even the lesser opera- 
tion, either closure or excision of the ulcer, 
produces poor results 

The mortality rate attending the radical 
operation for gastrojejunal ulcer depends also 
upon the type of anesthetic employed. The 
radical operation under general anesthetic, 
ether or nitrous oxide, was performed rarely 
and only in uncomplicated cases, when the pa- 
tients were young and strong and insisted 
upon it. Radical operation for gastrojejunal 
ulcer showed a mortality rate of 42 i per cent, 
or 19 cases with 8 deaths Of these, 3 deaths 
were directly attributable to the anesthetic 
With local anesthesia, splanchnic anesthesia, 
the mortality rate was 14 i per cent, or 209 
cases with 29 deaths, and by subtracting the 
32 cases complicated by acute hemorrhage, 
perforation, or gastrocolic fistula, the correct 
mortality rate is 9 per cent There was not a 
single death after operation due to so called 
operative shock and only 1 death due to 
pneumonia, despite the fact that 14 patients 
ranged from 60 to 78 years of age. 

The best permanent results are achieved 
with the extensive two-thirds to three-fourths 
resection of the stomach and the preparation 
of the end-to-side anastomosis according to 
Hofmeister-Finsterer, even though there may 
have been several preceding operations Of 
96 cases 88 are permanently cured, or 91 6 
per cent 

With the Billroth I the end-results are not 
as good, 4 cases cured, 3 cases unimproved. 
With terminolateral gastroduodenostomy of 
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Those patients, in ^homgastrojejunal ulcer 
recurs after repeated operations upon the 
stomach are often considered “surgically in 
curable ” I ha\ e again and again asserted that 
those patients, classified by Mandl as “surgi 
cally incurable” after repeated operationsupon 
the stomach, have never really had a gastnc 
resection Upon a patient so classified by 
Mandl a fourth operation, vvhicJi was a typical 
resection of two thirds of the stomach, ac- 
tually rcsultedinapermanentcure Thecause 
of repeated recurrent ulcers is not an unusual 
disposition to develop ulcers which cannot be 
controlled surgically, but is the failure to do a 
sufficiently exlensiv e resection of the stomach 
as for etample, resection of only the antrum, 
or a Y shaped anastomosis, or an entero anas 
tomosis This can be illustrated hj the foUowr 


last operation of terminolateral gastrodiio. 
denostomy was attended with a permanent 
cure 

For the patient it is surely better to prevent 
a gastrojejunal ulcer with its high attendant 
mortality This can be achieved if the gastro- 
enterostomy' 13 employed only in rare eicep- 
tional cases, and if, with the resection of the 
ulcer, or with my method of resection for ei 
elusion of a non removal duodenal ulcer, a 
very la^e part of the stomach is removed so 
thatpermanentgastncanacidityis established 
The removal of the antrum, i e the distal 
third of the stomach, which is still called an 
extensive gastric resection by many surgeons 
IS no guarantee of permanent cure At least 
two thirds of the stomach, and in cases vrith a 
marked dilatation of the stomach m which 


ing case 

A 33 year old man had had 4 operations upon the 
stomach by 4 difTerent surgeons (i) a posterior 
gastro enterostomy (s) closure of the posterior 
gastro enterostomy and the formation of an anterior 
gastro-enterostorey with an entero anastomosis 
(3) resection 0! the pylorus and antrum with the 
anastomotic loop and an end to side anastomosis, 
and (4) a \ shaped anastomosis because of a recur 
rence of the gastrojejunal ulcer with stenosis follow 
ing which a gastrocolic fistula developed with a 
marked loss of 40 pounds in weight At the fifth 
operation performed under splanchnic anesthesia 
with one fourth per cent novocain solution it was 
found that the former ulcer at the end to side anas 
tomosjs had healed and a new ulcer had formed at 
the \ shaped anastomosis which had perforated into 
the colon In operating the following procedure was 
followed Resection of the transierse colon resec 
tion of the large slump of the stomach lesser curv 
ature 10 centimeters and greater curvature 1$ centi 
meters with both anastomosis and the old entero 
anastomosis a side to side anastomosis of the trans 
verse colon an end to-end anastomosis of the jeju 
num and distaijy to this an end to side anastomosis 
with the stomach according to Hofraeister Fio 
sterer Recovery without complaints followed with 
a marked gam in weight of to kilograms However 
4 years later this patient died with tuberculosis of 
the larynx and lung The autopsy revealed no 
pathological lesion m the stomach 

My statistics show 8 instances wherein the 
patient bad been operated upon 3 to 6 times 
without permanent success Nevertheless, 
even these cases could be permanently cured 
by another more extensive gastnc resection 

Balfour had 3 similar cases of repeated rc 
current ulcer following resections, m whom the 


only the antrum is dilated three fourths and 
more of the stomach must be remov ed so that 
finally there lemains only the noriuaJ canhac 
third of the stomach The resection can be 
considered adequate only when it continues to 
the point on the lesser curvature where the 
left gastnc artery from the celiac axis comet 
to the stomach, and on the greater curvalifte 
to a point which is a hand s breadth to the left 
0/ Its midpoint, recognizable by the absence 
of the arcade Since 19:8 1 ha'e recom 
mended the two thirds resection as a routine 
method, but in 19*0 Haberer and Schmieden 
disagreed because they believed that this oper 
ation was too radical and that resection ol the 
antrum was suffiaent In 1922, Hohlbaum 
called this procedure v andalism in the field of 
surgery But cxpenence has shown that m) 
proposition, namely, that the most rcliaUe 
permanent cure could bu effected only by the 
extensive two thirds resection of the stomach 
was correct With resection of the a’’trum, 
which I occasionally performed years aco 
there was recurrence in 4 out ol 28 patients so 
operated upon, 2 gastrojejunal ulcers, and 2 
recurrent duodenal ulcers, while with tc 
two thirds gastnc resection employed m tn 
last 15 years with over 1,500 cases only r 
Utnt had to be rc-operated upon for 8“^ 
jejunal ulcer Recurrence follows upon failu 
10 establish anaadity by sufficient extensiv 
resection In 28 patients with gastrojejunal ui 
ccrafter resection upon whom I nedemannna 
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R ecurrence or persistence of the 
sjanptoms of hyperthyroidism fol- 
lowing surgical treatment is sufld- 
^ ciently frequent to demand our at- 
tention Subtotal thyroidectomy is recog- 
nized as the most effective means of relieving 
the symptoms of hyperthyroidism as 90 to 
95 per cent of patients obtain satisfactory 
results In the small group of unrelieved pa- 
tients the largest number of unsatisfactory 
results are due to the recurrence of symptoms 
In spite of the large number of reports in the 
literature dealing with the surgical treatment 
of hyperthyroidism, there have been relatively 
few which have concerned themselves pri- 
marily with the problem of recurrent and 
persistent hyperthyroidism. Lahey and Clute 
(ii) , Thompson, Morris and Thompson, Jack- 
son, Pemberton, Else, Crile, and more recently 
Gillette and Scott have presented the in- 
cidence, means of prevention, and treatment 
In a previous report from this clinic, Lahey 
and Clute (ii) reported 48 cases up to 1926. 
It is the purpose of this study to present the 
factors responsible for the persistence or re- 
currence of symptoms following operation, 
outlining the management of these cases at 
the Lahey Clinic during a 10 year period from 
1928 to 1937 inclusive During this time 306 
patients were operated upon for this con- 
dition and an additional small group were 
treated medically. 

DIAGNOSIS 

The diagnosis of recurrent and persistent 
hyperthyroidism presents the identical prob- 
lem as does the disease in its original form, 
and for this reason it is unnecessary to discuss 
this aspect in detail. With their previous 
experience these patients are likely to recog- 
nize the fact that they have had a recurrence 

I'tom the Depattment oS Surgerj , The Lahey Chnic 
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of their trouble. In the milder cases, nervous- 
ness, persistent tachycardia, and palpitation 
are common complaints Weight loss in spite 
of adequate food intake and inabihty to carry 
out a normal activity, without exaggeration 
of symptoms, make one suspicious of a return 
of the hyperth3woidism A return of the eye 
signs, particularly stare and exophthalmos, is 
present It is important to realize that palpa- 
tion of the thyroid remnants is unreliable 
The scar tissue resulting from the previous 
subtotal thyroidectomy makes it difficult to 
outline the lateral thyroid lobes For this 
reason particular emphasis should be placed 
on the patient’s story rather than on the ex- 
amination of the gland. The diagnosis will 
usually be established by determining the 
basal metabolic rate 

PERSISTENT AND RECURRENT 
HYPERTHYROIDISir 

Patients presenting symptoms of hjqier- 
thyroidism following thyroidectomy should 
properly be divided into the two groups of 
persistent and recurrent hjqierthyroidism 
We consider that patients have persistent 
hyperthyroidism who have not been fully 
relieved of their symptoms following opera- 
tion and who do not have a return of the basal 
metabolism to normal within a 6 month 
period If the patient has been relieved of 
symptoms for an inten^al of 6 months or more 
and then has a return, he is considered to have 
recurrent hyperthyroidism. The division of 
the cases into these two groups seems im- 
portant since they present different problems 
Persistent h>'perthyroidism is due to the 
failure to remove sufficient thyroid gland at 
the original operation This should properly 
imply an inadequate procedure and may be 
due to a number of factors. Dr. Lahey (13) 
has repeatedly emphasized the necessity of 
obtaining adequate exposure of the gland 
347 
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Haberer 17 cases were cured, 77 2 per cent, 3 
improved, 2 unimproved, 9 per cent In both 
of these methods a less eitensvve gaslnc tesec 
Uon was performed 

With Roux s Y shaped anastomosis per 
manent results are the poorest, 7 cases currf, 
r case improved, 13 cases unimproved, or 61 9 
per cent There aho the two thirds resection 
of the stomach was inadequate, for a per 
manent cure is possible only if the gastnc 
juices remain absolutely anand 

The recurrence of a gastrojejunai ulcer after 
radical operation is not due to spcaal ulcer 
disposition but to technicaHauUs, too limited 
resection, Y shaped anastomosis, or entcro 
anastomosis Therefore, by avoiding these 
errors in technique, permanent cure is possible 
even after repeated resections The term, 
"surgically incurable ulcer," is not applicable 
to this type of case 

The number of gastrojejund ulcers can be 
dinunished if the gastro enterostomy is em 
ployed m only rare and exceptional cases, and 
if with the rejection of the uRer and with the 
resection for exclusion of unremovable duo 
denal ulcer, not just the antrum, the distal 
third of the stomach, but at least two thirds 
of the stomach and m those instances with 
marhed dilatation even three fourths are re 
moved, so that only the normal cardiac third 
remains The disadvantages of extensive gas 


trie resection, too small a stomach and anemii, 
are of little consequence, since they are tnore 
easily controlled than a gastrojejunai ulcer 
follow mg inadequate gastnc re ecUon 
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R ecurrence or persistence of the 
symptoms of hyperthyroidism fol- 
lowing surgical treatment is sufih- 
^ ciently frequent to demand our at- 
tention Subtotal thyroidectomy is recog- 
nized as the most effective means of relieving 
the symptoms of hyperthyroidism as 90 to 
95 per cent of patients obtain satisfactory 
results In the small group of unrelieved pa- 
tients the largest number of unsatisfactory 
results are due to the recurrence of symptoms 
In spite of the large number of reports in the 
literature dealing with the surgical treatment 
of hyperthyroidism, there have been relatively 
few which have concerned themselves pri- 
marily with the problem of recurrent and 
persistent hyperthyroidism. Lahey and Clute 
(ii), Thompson, Morris and Thompson, Jack- 
son, Pemberton, Else, Crile, and more recently 
Gillette and Scott have presented the in- 
cidence, means of prevention, and treatment 
In a previous report from this clinic, Lahey 
and Clute (ii) reported 48 cases up to 1926 
It is the purpose of this study to present the 
factors responsible for the persistence or re- 
currence of symptoms following operation, 
outlining the management of these cases at 
the Lahey Clinic during a 10 year period from 
1928 to 1937 inclusive During tlus time 306 
patients were operated upon for this con- 
dition and an additional small group were 
treated medically. 

DIAGNOSIS 

The diagnosis of recurrent and persistent 
hyperthyroidism presents the identical prob- 
lem as does the disease in its original form, 
and for this reason it is unnecessary to discuss 
this aspect in detail. With their previous 
experience these patients are likely to recog- 
nize the fact that they have had a recurrence 

1 rom the Department of Surgeo, The Lahe> Clime 
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of their trouble In the milder cases, nervous- 
ness, persistent tachycardia, and palpitation 
are common complaints Weight loss in spite 
of adequate food intake and inability to carry 
out a normal activity, without exaggeration 
of symptoms, make one suspicious of a return 
of the hyperthyroidism. A return of the eye 
signs, particularly stare and exophthalmos, is 
present It is important to realize that palpa- 
tion of the thyroid remnants is unreliable. 
The scar tissue resulting from the previous 
subtotal thyroidectomy makes it difficult to 
outline the lateral thyroid lobes For this 
reason particular emphasis should be placed 
on the patient’s story rather than on the ex- 
amination of the gland The diagnosis will 
usually be established by determining the 
basal metabolic rate. 

PERSISTENT AND RECURRENT 
HVPERTHYROIDISU: 

Patients presenting symptoms of hyper- 
thyroidism following thyroidectomy should 
properly be divided into the two groups of 
persistent and recurrent hyperthyroidism. 
We consider that patients have persistent 
hyperthyroidism who have not been fully 
relieved of their symptoms following opera- 
tion and who do not have a return of the basal 
metabolism to normal within a 6 month 
period If the patient has been relieved of 
symptoms for an interval of 6 months or more 
and then has a return, he is considered to have 
recurrent hyperthyroidism The division of 
the cases into these two groups seems im- 
portant since they present different problems 
Persistent hyperthyroidism is due to the 
failure to remove sufficient thyroid gland at 
the original operation This should properly 
imply an inadequate procedure and maj^ be 
due to a number of factors Dr. Lahey (13) 
has repeatedly emphasized the necessity of 
obtaining adequate e.xposure of the gland 
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statics that it is impossible to estimate believe, lessen the number of patients hana? 
the amount of thyroid tissue removed unless Uter symptoms This regimen should requ re 
exposure IS obtained hailurc, to remove all of adequate periods of rest during thii comales- 
the superior pole or retrolaryngcal extension cent period, relief of mental a~d phjsical 
IS a frequent cause Pailure to remove a stress, absence from work for 6 weeks to j 
pyramidal lobe may hkenise result in a per- months, and the avoidance of stimulavssjch 
sistence of symptom^ A technique which as alcohol, tobacco, coSce, and tea 
leaves a portion of the ivthmus over the 'Although a number of authors have stated 
trachea does not permit accurate appraisal of that the means mentioned have riductd re 
the amount of thyroid tissue left i« sifit Too currences, st has been impossible to ascertaia 
much thyroid tissue may be left in the usual which patients are Ukel} to base a recurrence 
lateral remnants because of the fi ar of injury of their hyperthyroidism Cattell a-'d Perkm 
to the recurrent nerve or parathyroid glands (j) have recently called attention to thi* use 
In more recent years when adequate sub of the pre-opcratjvt blood iodine level as a 
total ihvrcndectnmy has, been earned out, means of determining the cases that nay 
persistent hyperthyroidism has been much recur fn a study of a group of 256 paliesu 
less frequent With presLnt dav methods ne with exophthalmic goiter th^ found tM al' 
can be less conterned with this condition of the recurrent cases occurred m those pi 
Recurrent hvpeithv toidism may occur m tients having a pre operative normal or h«f 
spite of apparently adequate subtotd thv blood lodme In the group of patients oh- 
roidcrtomy and may appear at any time fol served approxj/natcK one fourth bad a 
lowing operation the <ausc of recurrence is mirmal or low blood iodine, jet all eases hid 
unknown and must be due to the same factors an elevated ba>al metabolic rate further 


responsible for the ongmaf disease Pember 
ton calif d attention to the fact that all recur 
rentes cannot be related to th<» amount of 
tissue removed Thompson it al , Jackson 
Gillcttf Libev and Clute (rt) have all slated 
that ffuer recurrences would occur if sufii 
cient thyroid tissue was removed at the first 
operation Because of the frequency of recur 
rent hyperthyroidism its prevention should 
be atltmpied The most important point 
emphasized by all authors i» adequate sub 
total thyroidectomy 

Jackson and Else reported that postopera 
tive administration of ludme mil prevent 
many cases for a number of year* we gave 
our patients 10 minims of Lugol s solution 
daily for 3 months following operation In a 
later senes and at the present time the ad 
ministration of iodine is discontinued at the 
time of the patient’', discharge from the hos 
pita! A comparison of the recurrent rates in 
these two groups showed that the admiuistra. 
tion of iodine did not lower the incidence of 
recurrence in our cases (■’) Brenizer staled 
that recurrences could not be prevented by 
iodine The careful regulation of the lives of 
patients following subtotal thyroidectomy for 
a period of months or even a year does, we 


more, Perkin and Lahey (:£) showed tnjl 
this occurred most frequently in patients 
had had the disease for over r j^ar Cattell 
and Perkin (jf concluded that a more tidical 
subtotal thyroidectomy should be don^ w a 
patient having a normal or low pre operatu^ 
blood iodine level Thu has been ^e oah 
means so far presented that may aid tn the 
prediction 01 cases that may have a '"Ur 
rence of symptoms In our experience, 
fence of svmptoms rarefy foffons 
thvroidectomv for nodular goiter with hyper 
thyroidism (adenomatous goiter with seevnd 
at} hyperthyroidism) Patients with a ds 
Crete adenoma with a-»octated hyperthyroii 
um may be relieved by removal of the ad 
noma unless the remainder of the gland is 
hyperplastic UV (4) have previously 
mended that all of these patients be submitted 
to subtotal thyroidcct',W} in order 
te^.urtence since U is not always posst^ 
the time of operation to determine ■^hettier 
h^etplasia is present m the remainder of t e 
gland Qj. recurrence or 

PPR5ISTENCE 

During the 10 year period xprS to 1937 
inclusive, 4,956 patients with hjperthjmid 
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isrn were operated upon at the Lahey Clinic. 
During this time, 306 patients were operated 
upon for recurrence or persistence of hyper- 
thyroidism (Table I). It is difficult to de- 
termine a true incidence of recurrence or 
persistence unless all cases are carefully fol- 
lowed for a number of years after operation by 
clinical observation and by basal metabolism 
determinations In a group of 190 cases re- 
ported by Thompson, Morris and Thompson 
from the Massachusetts General Hospital, 
19.5 per cent had recurrence of symptoms 
Jackson, in presenting 22 cases of persistent 
and 36 cases of recurrent hyperthyroidism, 
did not state the recurrence rate Joyce found 
a recurrence rate of 5 7 per cent in his cases 
with hyperplastic goiter Coller and Potter 

TABLE I —INCIDENCE OF PERSISTENT AND RE- 
CURRENT HYPERTHYROIDISM IN 4,956'^ 
CASES OF EXOPHTHALMIC GOITER FROM 


1928 TO 1937 

No Per cent 

Persistent hyperthyroidism 

119 2 4 

Recurrent hyperthyroidism 

187 3 7 

Total 

306 


*165 patients had been operated upon pre\ louslj at the Lahe> Clinic 


reported 267 cases of exophthalmic goiter 
with a recurrence rate of 4 8 per cent In our 
group of 306 patients, 187 were operated upon 
for recurrent hyperthyroidism and 119 for 
persistent hyperthyroidism. Of this number, 
165 or 53 per cent, had their initial operation 
at this clinic Of the total number of cases in 
which the original operation was done at the 
clinic, 1 76 per cent of patients showed fur- 
ther symptoms and were operated upon for 
this condition during the same 10 }'ear 
period, yet this does not represent the true 
incidence of the condition. Perkin (r6) 
studied 750 consecutive cases of exophthalmic 
goiter at the Lahey Clinic, followed for 2 
years after operation, and demonstrated a 
recurrence rate of 5 2 per cent. The average 
duration of time between the initial and sec- 
ond operation for our cases of recurrent hyper- 
thyroidism was 7 years and ii months, while 
in the group of persistent hj-perthyroidism, 
operation was delayed for 2 years and 4 
months Since it has been demonstrated that 


recurrence of symptoms may occur at any 
time after operation up to 10 years or more, 
all figures for recurrence are probably inac- 


curate 

There were 265 females in our series, or 
86 per cent, and 41 males or 14 per cent, giving 
a ratio of approximately 6 to i The average 
age for both sexes was 39.5 years In our 
experience, recurrent hyperthyroidism is rare 
in children 


TREATMENT 


Three methods of treatment are available 
for patients with recurrent hyperthyroidism • 
radiation, medical, and surgical Many of 
the patients with the mild recurrence of 
sj’^mptoms can be satisfactorily controlled 
with Lugol’s solution They should be care- 
fully followed to make certain that their 
weight is maintained and that they are able to 
carry on a reasonable activity Either medical 
or roentgen therapy can be used in the mild 
cases when the thyroid remnants are small 
Operation is advised for all patients with 
persistent hyperthyroidism who are not re- 
lieved by medical measures It has been our 
policy to do a subtotal excision of thyroid 
remnants in all cases in which the remnants 
are demonstrated to be enlarged, when weight 
is not maintained, when the basal metabolic 
rate is elevated, and when incapacity is pres- 
ent The pre-operative preparation is the 
same as for other patients with hyperthy- 
roidism 

It must be admitted that the secondary 
operations on the thyroid gland are frequently 
difficult and unless unusual care is exercised, 
postoperative complications may occur (Table 
II). A wide and adequate exposure of the en- 
tire gland is even more necessary than in a 
prirnary operation if injury is to be avoided to 
the internal j'ugular vein, parathyroid glands, 
and recurrent nerve The prethyroid muscles 
should be divided, although it may be impos- 
sible to remove the sternothyroid muscle from 
the gland remnant The internal j'ugular vein 
is then ^ identified, dissected free, and re- 
tracted in order to obtain a wide lateral ex- 
posure It is our practice routinely to e.xpose 
and identify the recurrent nenm and make 
a careful search for the inferior parathyroid 
gland The pyramidal lobe is removed if 
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present, as well as all thyroid tissue over the 
trachea Small portions of thyroid tissue are 
left along each side of the trachea, preserving 
as much of the th\ roid capsule as possible 
In this waj the parathyroids wiU be pre- 
served even though they cannot be identified 
A more radical remov al of thyroid tissue is car 
Tied out m all recurrent cases, as compared to 
the remov al in primary operations 

POSTOPERATIVE COlfPIICATlOSS 

The operative mortality in the 306 patients 
operated upon for recurrent and persistent 
hyperthjroidism wag i g per cent (Table II) 
This should be compared with our total 
mortality in all patients operated upon for 
exophthalmic goiter of 0 per cent Post 
operative parathyroid tetanj occurred m 2 9 


TABLE tl —INCIDENCE OF POSTOPCaATIVE COU 


PIICATIONS FOLLOWING SCBTOTAL THY 


ROIDECTOilY 


Becutcenre 
IlypoUiyToiditm 
ParatliyToid tetaii> 
Recurreat laryngeal nerve 
injury 

Wound heinottbag' 
Trachrotomy 
Wound infection* 
Operative motulity 


Pom ry Sttn 4 

optrtiion opmuM 

et>n) ()0« <aM>l 

P« <«« ptf MM 

33 9 * 

4 « «a 

o 19 


>4 7 
» 6 
>6 
I d 

»9 


per cent of the senes, as compared with oa 
per cent in patients not having previous 
thyroid operation This high incidence of 
parathj roid tetany is due to the difficulty of 
identification of the parathyroid glands dunng 
the secondary operation As stated earlier 
in this paper we estimate the incidence of 
recurrent hv'perthyroidism in our cases to be 
j 3 per cent ^fter subtotal ettasion of thy- 
roid remnants, 9 2 per cent of our patients 
still presented symptoms of hyperthyroidism 
This strongly suggests some extrathyroid 
phase of the disease The most common post 
operative complication was recurrent laryn 
geal nene injury Either temporary or 
permanent injury to one nerve was noted in 
14 7 per cent This high incidence ot recur 
rent nerve injury has been one of the factors 
responsible for Dr Labey’s (la) recom 


mendation that the recurrent nerve be vnsu 
alized routinely m thyroid operations I( tbs 
be done, we know that this figure will be 
greatly lowered Six and two tenths per cent 
of our patients showed postoperative hvpo- 
thvroidism This figure is not greatU id 
excess of the 4 per cent incidence m primary 
cases PoDtoperative hemorrhage and wound 
infection occurred in a somewhat higher pro 
portion than in primary operations W e wb 
to emphasize particularly the high occunence 
of postoperative complications following sub- 
total excision of the thyroid remnants for it 
further emphasires the senuusness of recar 
tent hyperthyroidism 


SUIQEARY AND COVCttrSIOVS 
Persistent hyperthyroidism follows made 
quale subtotal thyroidectomy and should be 
treated by subtotal excision of thjroid ten 
nants 

A senes of 306 patients operated upon fo 
persistent or recurrent hyperthyroidism dur 
mg a 10 year period is presented 
Radical subtotal thyroidectomy is recom 
mended for all patients having a pre CPC’S 
tive normal or low blood iodine 
Subtotal excision of thyroid remnants is a 
difficult operation and may be followed by * 
lugh incidence of postoperative complications 
Means of reducing complications are dis 
cussed 

Patierits having recurrent hjperthyroidisni 
resulting m inability to maintain weight, with 
an increased metabolic rate, and inability to 
work, should be treated surgicallj 
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CONTRACTURES 

W r COUGHLIN, M D , ] 

A CONTRACTURE is an abnormal 
shortening of the soft tissues whereby 
skeletal structures, and often the ad 
jacent soft parts as well, are drawn 
into and fixed in abnormal position, so that 
the form is disfigured and the function inter 
fered with It has long been known that scar 
tissue contracts as it gets older, and jdJ have 
noticed that those wounds which healed the 
most rapidly left the least scar 
Burns take longer to heal than wounds due 
to mechanical trauma, and almost all those of 
the third degree suppurate The pjogenic 
process is an additional source of irritation to 
the already injured tissues and a greater pro 
duciion of new connective tissue occurs Also, 
these injured tissues require a longer time tt> 
heal because not only have surface cells been 
immediately destro>ed, but those directly be 
low have been so seriously injured (hat they 
soon die, while those remaining viable are in 
jured m decreasing degree of se% erity from the 
surface to the depths where normal tissues 
remain Such injured cells cannot respond 
to the injury until thej recoser their v\Saliiyfc 
But It is not alone the amount oi.caQS£f 
ti ve tissue that is the cause of Ijie contracture, 
for a part, if allow ed to heal in the position of 
greatest ease, may be the site of a disabling 
contracture, e^e[l though scar tissue is present 
m a very small am oun t Jofnts- assnme the 
position of greatest ease bv reflex rather tha.n 
by xoluntarv iction i he un derlying nnuscl e 
con tracts the tension on the bur ned 

surf afoar^a. If, while jn ihli position, thp 
muscle or the tendon becomes fixed rn it s 
sheath— and a very slight amount of exuda te 
i n either may Be suftic ient to c ause i t to dgjP 
—the fnntracture l? contmu^ by the.^ D 
ncctixe tissue, thoug h not primarily caused 
thereSj” 

"THe pre\ention of the co ntracture wo uld 
be better tKanW^e, buLcr ^ntibft:irha y 

Fromltie Department of Surgtiy St touis Umver rty SAorf 
betwe the Ctmeal ConffTOSOf the AmeBtan CbOese 
of Surgeon NewVork Otlofxr it h >9}» 
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DUE TO BURNS 

T A C S , St Lou!? Missoan 

n( )t bg-poss ible Theoreticallj , <mce the ain 
tractures follow bums chiefiy on the fieror 
aspects of joints, all that j» needed to prevent 
contracture is the continued iinTnnktiMfio h 
of the part in hxm erextenston dimnp lifniih | » 
and in com plete iietoo n for a bum on the ex 
t ensor surfac e In treating bums of adjacrat 
sides of hngers or toes, the fiQgers would be 
held widely separated, and for the bum m the 
axilla It would only be necessary to bold the 
arm m complete elevationj or at least in com 
plete abduction during healing 
No matter what the treatment may be in 
theory, m practice one is obliged to hare 
regard for the comfort of the patient and the 
feelings of his friends Even though one may 
begin the ireatment of an extensive burn mih 
a full understanding of the need for such safe 
guards and with a zeal for carrying them into 
execution, his best efforts are often the cause 
of increased discomfort and complaint, bw 
ingenuity and iis patience are taxed be^oiM 
capacity, and, finally, his convictions jielo 
mg to his compassion, the doctor takes (be 
easiest way and the part heals in the position 
of greatest ease ' , 

The i mmediate treatment of thc_butn will 
do a great deal toward s hortening the time m 
t he hosp ital Ma senine the sufferin g and^ 
mimijiing the late contractures just 3® 
as shock IS past the patient oT the part should 
be anesthetued— and never with a drug whi« 
irritates the kidneys— and thsi-urn^hould^ 
cl eaned and st erilized like any other woM^' 
air dead tiss ue cut away , an d the su_ns « 



Fig 1 A splint lhat l.<:<ps ftfio*rsap®>S 
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Fig 2 A, The hand has been burned and is unsightly The first 2 fingers and 
thumb are webbed B, The amount of scar removed C, The hand is in a pocket to 
cover part of the back of the hand, a separate compartment for each finger D, 1 inal 
result n, The skin is freely mov able and can be pinched up like normal skin 


sprayed with 5 per cent aqueous solution of 
tannic acid at least twice an hour until the 
crust (coagulum) forms Thereafter the in- 
jured part or the patient is kept naked under 
the warm tent and made comfortable After 
about 3 weeks, or whenever the crust is loos- 
ening at the edges, the crust is to be removed 
and warm hot boric packs applied for a few 
days when skin grafting should be begun 
Early skin grafting is conducive to a more 
rapid healing and anything which does this 
will lessen the contracture Of all tj'pes, the 
simplest to do is the Reverdm procedure and 
It can be begun almost as soon as granulations 
are first seen It possesses this great advan- 
tage that no regular operation is needed A 
few grafts may be set at each dressing and by 
sticking the graft in an oblique slit in the raw 
surface (the method, I think, of John Staige 
Davis) one's efforts give c'cccllcnt results The 
Thiersch and the Wolf grafts never have much 
chance as long as there is pus present, and 
they require an operation but ser\'c well on 
stenle wounds 


About the best apparatus for the burned 
hand is some form of the banjo splint I do 
not remember who first de\nsed it and the 
method of using the finger nails to aid in the 
holding of the fingers in an e.vtcnded position, 
but certainlj" it is most satisfactorj’^ (Fig i). 

When the wrist is burned all the way round, 
a similar device is used, but this is part of a 
wire frame splint which fits forearm and arm 
Whatever apparatus is used it is much better 
if it does not touch the burned area and, of 
course, it must not press on any part of it 
Any apparatus wnll somewhat interfere with 
the dressings, but one should manage to 
change the dressings without removing the 
apparatus The changing of dressings now is 
never the ordeal it once was The open treat- 
ment has almost entirely abolished them dur- 
ing the early period, and cellophane, rubber 
strips, and the olive and cod liver oils have 
robbed the terror from those dressings neces- 
sary later 

The contractures about the hand are like 
those elsewhere, either of flexor or extensor 
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A CONTRACTURE is jin abnojinal 
shortening of the soft tissues whereby 
skeletal structures, and often the ad 
jacent soft parts as well, are drawn 
into and fired in abnormal position, so that 
the form is disfigured and the function inter 
fered with It has long been known that scar 
tissue contracts as it gets older, and all have 
noticed that those wounds which healed the 
most rapidly left the least scar 
Burns take longer to heal than wounds due 
to mechanical trauma, and almost all those of 
the third degree suppurate The pyogenic 
process is an additional source of irritation to 
the already injured tissues and a greater pro 
duction of new connective tissue occurs Also, 
these injured tissues require a longer time to 
heal because not only have surface cells been 
immediately destroj ed, but those directly be 
low have been so seriously injured that they 
soon die, while those remaining viable are m 
jured in decreasing degree of seventy from the 
surface to the depths where normal tissues 
remain Such injvred cells cannot respond 
to the injury until they recover their v itjlitv 
But It IS not alo^ the amount of connec 
ti ve tissue that is^he cause o f the c ontractu re, 
for a part, if allowed to heal in the posTfion of 
greatest case, may be the site of a disabling 
contracture, ev en though scar tis«ue is present 
in a very small amount Jainfg_aRsunie the 
position of greatest ease by reflex rather than 
by voluntary action The un derlying muscl e 
cnn ^act^ to rp1ip\ e the tension on the_bur ned 
siirf pe ^ea. If, while jn t his position, ths 
mus cle or the tendon becomes fixed in it s 
sh eath — and a very^slight amount of exuda te 
i n either may be gufiicient to cause it to do^ 
~thp rnnir arture iV continued bv__the~ro n 
nect i-^e tissue , thou gh not priinanl> caused 

'TE ^prevention of t he co ntracture wou ld 
be hetfeTth'^ Cure , bu t prevenHon ma y 

FronTthe Department of Surgery St Loui Univer ity SJiool 
before the Cimial Conttress of the Amencu, CoD^ 
of Surgeons biewVork 0 tober 17 n «g3o 


n qt be_pos5 ible Theoretically, since the con 
tractures follow burns chiefly on the flexor 
aspects of joints, all that is needed to prevent 
amtracture is the continued immohilirntin n 
of the part in hvpe reTfension Hiinner hpahn ,^ 
and in complete tlt-xion for a burn on the ex 
t ensor surfac e In treating bums of adjaewt 
sides of Angers or toes, the fijgers xvould be 
hefd widely sep irated, and for the bumlnthe 
axilla It would only be necessary to hold the 
arm m complete elevation, or at least in com 
plete abduction during healing 
No matter what the treatment may be m 
theory, in practice one is obliged to have 
regard for the comfort of the patient and the 
feelings of his friends Even though one may 
begin the treatment of an extensive bum with 
a full understanding of the need for such safe 
guards and xnth a zeal for carrying them into 
execution, his best efforts are often the cause 
of increased discomfort and complaint, his 
mgenuity and bis patience are tsaed hejoni 
capacity, and, finally, his convictions yield 
ing to his compassion, the doctor takes the 
easiest way and the part heals m the position 
of greatest ease " 

The i mmediate treatment of theJpum 
do a dgfll toward s hortening the 
t he faosp ital.Mes sening the sufferin g, and^ 
mlmshing the late contnetures Just as soon 
as shock IS past tfie patientor the part 
be anesthetized— and never xnth a drag vhiw 
irntat^ the kidneys— and theJiuiO-ghpula ^ 
cloned and st erilized like anv other xvo^d, 
air dead tissue cut aw^, a nd the surj^ e 
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Fig 2 A, The hand has been burned and is unsightly The first 2 fingers and 
thumb are webbed B, The amount of scar removed C, The hand is in a pocket to 
cover part of the back of the hand, a separate compartment for each finger D, Final 
result C, The skin is freely movable and can be pinched up like normal skin 


sprayed with 5 per cent aqueous solution of 
tannic acid at least twice an hour until the 
crust (coagulum) foms Thereafter the in- 
3urcd part or the patient is kept naked under 
the warm tent and made comfortable After 
about 3 weeks, or whenever the crust is loos- 
ening at the edges, the crust is to be removed 
and warm hot boric packs applied for a few 
days when skin grafting should be begun 
Early skin grafting is conducive to a more 
rapid healing and anything vhich does this 
will lessen the contracture Of all types, the 
simplest to do is the Reverdin procedure and 
it can be begun almost as soon as granulations 
are first seen It possesses this great advan- 
tage that no regular operation is needed. A 
few grafts may be set at each dressing and by 
sticking the graft in an oblique slit in the raw 
surface (the method, I think, of John Staigc 
Dayis) one’s efforts give e.xcellent results The 
Ihiersch and the Wolf grafts never have much 
chance as long as there is pus present, and 
they require an operation but sen'e well on 
sterile wounds. 


About the best apparatus for the burned 
hand is some form of the banjo splint I do 
not remember who first devised it and the 
method of using the finger nails to aid in the 
holding of the fingers in an extended position, 
but certainly it is most satisfactory^ (Fig i) 

A\Tien the wrist is burned all the way round, 
a similar device is used, but this is part of a 
wire frame splint which fits forearm and arm 
Whatever apparatus is used it is much better 
if it does not touch the burned area and, of 
course, it must not press on any' part of it 
Any' apparatus will somewhat interfere with 
the dressings, but one should manage to 
change the dressings without removing the 
apparatus The changing of dressings now is 
never the ordeal it once was The open treat- 
ment has almost entirely' abolished them dur- 
ing the early' period, and cellophane, rubber 
strips, and the olive and cod liver oils have 
robbed the terror from those dressings neces- 
sary- later 

The contractures about the hand are like 
those elsewhere, either of flexor or extensor 
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type and either maj be quite disabling 
When the hand is burned in infanc> or carlj 
childhood and repair of the ensuing contrac 
ture neglected or deferred, it must not be for 
gotten that the invoKed bones and joints \m 1I 
never develop normallj, and that no proce 
dure undertaken after the child has grown up 
can ever >ield such good results as can be 
obtained when reconstruction is begun as soon 
as possible And it is not ord> the changes m 
development that occur Even m adults the 
joint that has long occupied an abnormal posi 
tion cannot be restored to its normal position 
bv cutting awaj the scar The ligaments on 
the flexor side become so shortened that the> 
prevent complete restoration and certain in 
tra articular changes often occur which still 
further prevent a return to normal There 
fore, all contractures should be treated earl_j 
The skin alone is hardlj ever the only tis 
sue involved in the scar The fasaa is, as a 
rule, the one which causes most trouble, 
although occasionally muscle shortening may 
call for a tenotomy, or articular ligaments 
maj have to be cut In those cases wherein 
joint changes have occurred, it is better to get 
good, loose, soft parts first to replace those 
that were shortened and then attack the joint 
The reason is that m flap operations suppura 
tion IS not very uncommon, and when joints 
have been opened this will most likel> lead to 
total ankylosis if suppuration should occur 
How to treat the particular case must 
always be the chief question No set rule will 


Fig 4 \ The flap IS long enough to cover both dorsal 
andpalmarnspecCs B Uterithasadheredtolhedorsum 
it IS cut free above and allowed to fall dou n the flap bein 
attached to the palmar aspect 

do for all For some of onlj slight magnitude 
a simple removal of the skin scar followed bv 
simple, thick, Thiersch skin graft will do, or 
perhaps b> a whole thickness skin graft 
These methods of repainng surface defects 
have much to recommend them and will 
afwa>s, I think, have a large place in surgeij 
I feel, each time I use one, that I am perform 
mg a new experiment because it has happened 
repeatedly in mj practice and in our surgical 
service that these grafts have often healed in 
perfectly and then some time after the eighth 
or tenth day have begun to die from the sur 
face inward, sometimes the entire graft ha 
been absorbed, and m others absorption 
ceased before the glandular epithelium has 
been entirely destroyed In either case the 
result was far from good Then, too, there b 
the ever present possibility of infection» 'o 
many actually take part in an operation be 
sides the patient And the Thiersch or \VoU 
skin graft to be successful must be sten/e 
from first to last 

In most instances it is desirable to have fat 
between the skin and the underlying struc 
lures That is one reason why almost eveiy 
one has fat so placed After removal of the 
scar in those severe contractures about me 
hands, the feet and the neck, it is highl) 
desirable to have the replaced skm m such 
condition that it is movable over the under 
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Fig 5 Flexion contracture of 
elbow can be benefited by the Z in- 
cision (Fig 6 A, B, C), the divi- 
sion of the bicipital fascia and 
tendon lengthening (Fig 6 D, E) 
A transverse uncovered area may 
remain just in front of the joint 
(Fig 6 F) A flap from the side at 
the elbow level with its base for- 
ward suffices to fill this (Fig 6G, 
H) 

Fig 6 A, B, and C illustrate 
the Z incision D and E, The flaps 
have been turned back and a ten- 



don-lengthening done F, On Fig 6 

straightening out the elbow, there 

IS always a transverse area left uncovered after the flaps a defect at the elbow is easily covered by a flap from the 

have been sewed into their new positions G and H, Such side, base forward 


lying parts and these are mobile under the 
skin This is possible only if a layer of fat, or 
loose areolar tissue, lies under the skin All 
the normal fat and areolar tissue have been 
destroyed and removed The best method for 
such reconstruction is by some means of a flap 
WTien the scar is on the dorsum of the hand, 
fingers, or wrist, the new parts for repair of 
the lesion are got from the anterior part 
of the abdomen or tlugh, for the repair 
of a palmar lesion of hand, fingers, or 
wrist, from the patient’s back or buttock. 
When fingers are to be covered, separate 
compartments are made for each finger (Fig 
2 C) One should be sure the compartment is 
larger than the finger, otherwise death of the 
finger may follow Or, if the tip of a finger is 
brought out through a slit in the skin, the slit 
must not be made so small that sloughing of 
the finger tip ensues Again, the fingers are 
sometimes sutured tn This is dangerous as 
well as painful and hardly ever necessary. 


A bit of adhesive to the exposed tip will do A 
suture has been tied around the finger and the 
finger has sloughed WTiole thickness grafts 
or Thiersch grafts, either thick or thin, do not 
give such good finger covering (in the author’s 
practice) as those made by means of the flap 
All excess fat can be removed easily ivhen 
necessary and under local anesthesia The 
result is a skin covering which is joined to the 
deeper parts, or separated from these by a 
layer of loose connective tissue and the skin 
moves freely on the deeper parts and is not 
so subject to trauma (Fig 2 E). 

WTien only dorsum or palm is to be cared 
for the double pedicled flap is safest and its 
pedicle cannot become twdsted nor kinked as 
can that of the single pedicled one (Fig 3) 
The beginner usually makes it too thin or 
fastens it to the hand too tightly and slough- 
ing occurs across the middle wdth total loss 
Tills is_ a great calamity It can be avoided 
b}"^ haidng it wide enough and long enough so 



354 SURGERY, G\NECOLOGY AND OBSTETRICS 



A B 


fig 3 Tor dorsum or palm the double pedid«d flap is 
safest Its pedicle can not become twisted or Linked V 
Mote how the flap has been cut a little at a lime until it is 
ready to be entirely separated B The plaster of Pans 
does not gi'e quite enough support The flap shonld bear 




type and either may be quite disabling 
When the hand is burned in infanc> or early 
childhood and repair of the ensuing contrac 
ture neglected or deferred, it must not be for 
gotten that the involved bone« and ;ointa will 
never develop normallj, and that no proce 
dure undertaken after the child has grown up 
can ever >ie]d such good r&>ulis as can be 
obtained when reconstruction is begun as ^oon 
as possible And it is not only the changes in 
development that occur Even in adults the 
joint that has long occupied an abnormal posi 
tion cannot be restored to its normal position 
by cutting away the scar The ligaments on 
the flexor side become so shortened that they 
prevent complete restoration and certain in 
tra articular changes often occur which still 
further prevent a return to normal There 
fore all contractures should be treated early 
The skm alone is hardl> ever the only tis 
sue involved in the scar The lasaa is, as a 
rule, the one which causes most trouble, 
although occasionally muscle shortening may 
call for a tenotomy, or articular ligaments 
may have to be cut In those cases wherem 
joint changes have occurred it is better to get 
good, loose, soft parts first to replace those 
that w ere shortened and then attadc the jomt 
The reason is that in flap operations suppura 
tion is not very uncommon and when joints 
have been opened this will most likely lead to 
total ankylosis if suppuration should occur 
How to treat the particular case must 
always be the chief question No set rule will 


Fig 4 V The flap is bng enough to cover both doml 
and palmar aspects B After it has adhered to the dorsun 
It i> cut free above and allowed to fall down the flap being 
altacbed to the palmar a pect 

do for all For some of only slight magnitude 
a simple removal of the skm scar followed by 
simple, thick Thiersch skin graft will do, or 
perhaps by a whole thickness skm graft 
These methodo of repairing surface defects 
have much to recommend them and will 
always, I think, have a large place m surgery 
J feel, each time I use one, that I am perlorm 
ing a new experiment because it has happened 
repeatedly in my practice and in our surgical 
service that these grafts hav e often healed in 
perfectly and then some time after the eighth 
or tenth day have begun to die from the sui 
face inward, sometimes the entire graft has 
been absorbed and in others abiOiption 
ceased before the glandular epithelium has 
been entirely destroyed In either ca e the 
result was far from good Then, too, there is 
the ever present possibility of infection 
many actually take part in an operation be 
sides the patient And the Thier=ch or I^oil 
skin graft to be successful must be sterile 
from hist to last 

In most instances it is desirable to have fat 
between the skm and the underlying struc 
lures That is one reason why almost every 
one has fat so placed After removal of the 
sra r in those severe contractures about the 
hands, the feet and the neck, it is highly 
desir^te to have the replaced skm m such 
condition that it is movable over the under 
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Tig 9 A, Sl'c months after accident B, Flaps have been 
wheeled upward and inward after excising the scar below 
the jaw C, The head is dressed w ell back D, A flap from 
the arm (Tagliacozzi) is used to make the loweFbp E, 
But lower lip and chin are still attached to neck A tubed 
flap (Gillies) is in the making F, The tubed flap has been 
swung up and is going to replace all of the scar reaching 
from chin to chest G, The flap has been used twice (note 
above and below ) and is now bemg used the third time 
Note lateral view of neck and chm H, This shows what 
the years ha\ e done for him, age 23 Could be much im- 
proved by retouching but he “hasn’t tune ” 


(Fig 6 F) A flap from the side at the elbow 
level with its base forward suffices to fill this 
(Fig 6 G, and H). Such a flap should be at least 

2 full inches across at its tip and not less than 

3 inches wide at its base If one has not had 
e.xperience with this flap he had better begin 
the making of it before touching the arm By 
fastening a piece of cloth to the patient’s side 
and laying it across the arm in front of the 
elbow on the i\ ound side, he can get some idea 
from where the flap should be lifted, where the 
base should remain attached, and where the 
apex should be Its outline can then be 
scratched on the skin and, beginning at the 
lip, 2 inches of it can be lifted the first day, 
and replaced and lifted another inch or so in 
3 or 4 days This is repeated until the whole 
length has been lifted up It uill now be 
surely x'iable when transferred to the arm 
Closing defects left on the wall of chest or 
abdomen is usually a very easy matter if 
one undercuts the superficial fascia and uses 
strong relaxation sutures 

Cutting a flap free may sometimes be fol- 
lowed by loss of the flap, the part trans- 


planted not having sufficiently healed on. 
This does not happen if clean healing has 
occurred and if the pedicle has not been cut 
before 15 days Trjdng to hasten the pro- 
cedure is not always the best way to secure 
success, and if there is suppuration one had 
better make sure by waiting at least 3 weeks 
By constricting the pedicle wdth the fingers 
and rvatching for color change in the flap, one 
can tell when the flap becomes xdable, for then 
constriction of its pedicle causes no change of 
color WTien there is any doubt as to the xda- 
bility of the flap the pedicle or pedicles should 
be severed slowdy. By cutting a little even,' 
day or two, Nature seems to make the blood 
supply answer the demand (Fig 3 A). 

A very- disabling contracture is that which 
holds the arm to the chest wall after a burn 
inxolving the axilla The two shown (Fig 7 
.A, and C) are quite extensive. For those of 
onl)’- slight c.xtent the zigzag incision as in 
Figure 6 A, B, and C will do Even a skin graft 
through a perforation in the middle of the 
base of the web will suffice A perforation 
without a graft allowed to epitheliate through 
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that the hand can easilj be passed under it 
and then slid up and down for an inch either 
waj It need not make an exact fit but ought 
to be nider than the area to be coxcred If 
it IS tight at the end of the operation, it will 
be better to looscn it at that time than later 
It IS important to have fat enough atf‘iche<l 
to the flap, and less than half an inch of fat is 
bad for a beginner If there is too much fat it 
can alna>s be removed later, but if too little 
is left attached to the flap, tius will probably 
die Another thing the beginner forgets is 
that such dap sling or pocket must never bear 
or carry the weight of the hand as a shng docs 
if the patient sits up or goes about Ihere 
should be no pressure or tension on a flap 
(Fig 3B) 

Sometimes there is scar both on palmar and 
dorsal aspect of hand or vv rist In these much 


lime and suffering can be saved b> making 
the same flap do for both surfaces (Fig 4 A, 

B) After it has healed on 1 surface the loner 
end of the pedicle is cut free and the hand 
rotated 45 degrees, pronated or sopmated as 
the need may be The scar on the border of 
the hand is removed and the flap is lengthened 
and fastened down to this After another week 
or 10 days the flap is cut entirely free and long 
enough to cover the surface remaining to be 
denuded 

The flexure contracture at the elbow (tig 
5) can be much benefited by the Z incision, 
the removal of underly ing scar (Fig 6 A, B, 

C) , the probable division of the biapital 
fascia, or even more of the deep fascia and a 
lengthening of biceps tendon (Iig 6 D E) 
I think a transverse uncovered area just m 
front of the joint will almost always remain 
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Fig II A, Patient burned 9 years prenously and retain its color It is then ready to apply. C, .All of the 
operated upon elsewhere B, A flap from the back, after scar tissue between the surface and the hyoid bone is cut 
being cut free at its_ lower end, is drawm up many times through and the flap is sutured into the raw area Retouch- 
er tow ard the position it is going to occupy, until it can mg later can make it look much better 

I have used this latter kind of flap a good will occur invohdng the lower jaw, upper jaw 
deal contractures of the lower jaw and I and spine and these cannot be corrected 
like It better the more I use it I\Iany of these afteru'ard 

contractures follow burns m childhood (Fig. Here again the treatment must varyi with 
8, 9} and something should be done at once, the extent of the burn. The zigzag incision 
for as the child grows, skeletal deformities (Fig 6 A, B, and C), the thick Thiersch graft 
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or the Avhole-thickness graft may do for the 
small shallow burns, but they are a waste of 
time with the more severe cases (Figs 10, ii, 
and 12). For boys and men sometimes it is 
very convenient to throw in a flap from good 
skin near by, in them a scar more or less is of 
no moment; but for the girl one ought to con- 
sider the scar left after raising a flap and if 
possible keep it out of sight 
The t ube-pedicled flap from the back i s 
very satrsfactory . It may ^ e that it isn’t A\nde 
enoug h to cover the whole area w hen it is 
unfolded This must be foreseen and it can 
be niade long enough so that it may be used 
a gain and again , as m any as 3 times if nece s- 
sary ’' (Fig 9 F, and G) islot only this, but it 
can actually be stretched and made long 
enough to make up for a certain deficit (Fig 
13 C, and F) In this case (Fig 13 D) we lost 
the open part of the flap because of kinking 
of the tail on the second night. The patient 
turned while asleep What remained was too 
short to reach and too narrow to cover the 


defect. Extension was-^t . once,, ap plied an^ 
the patient was sho wn how t o increasejir 
decrease the puU an d the directio n. In about 
6 ‘months it reached almost to the other ear 
and- we used it twice (Fig 13 C). In some 
o thers 'we have lengthened th e pedicle by 
h anging a imght on it by day a nd using the 
eFastics at night ~ The patients learn to apply 
these themselves and may telephone and 
return when ready. One objection is the added 
time, but this doesn’t outweigh the manj' 
advantages. 

One can get a flap from a closer area and 
without tubing the pedicle as shown in Figure 
14 In this case time was of prime considera- 
tiont A large flap was lifted half ‘way up the 
denuded ar ea, Thiersch grafted, and the flap 
replaced In 4 days the remainder was raised 
and^rafts placed under it. At the end of 8 
days from the beginning the flap was swung 
into place and healed per primam. It was 
necessary for the patient to stay in the hos- 
pital only 23 days ' 
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eral surgeon, fracture surgeon, bone a.nd joint 
surgeon, orthopedist, or what not It is funda- 
mentally important that the surgeon, who is 
best prepared to treat fractures, should treat 
the injuries of our race They are those who 
have given of themselves and who are willing 
to continue to give service and time in order 
to study and prepare themselves to bring back 
the disabled individual to his normal capacity 
as quickly as possible Names should be disre- 
garded, a common cause— the individual who 
has been injured— is to be considered prima- 
rily “Disown not your own offspring, yet be 
not disavowed by your progeny.” This may 
well be the attitude of surgeons toward those 
of special groups who attempt to cast out the 
parent body They have forgotten or do not 
know to whom they are indebted for the pres- 
ent high position of the surgeon in relation to 
fractures. If we were to think in terms of one 
of Shakespeare’s great plays, the surgeon 
might be compared to I^ng Lear, who pro- 
vided for the offspring and then was cast 
aside as unfit This seems to be the attitude 
of some branches of surgery today toward the 
general surgeon 

FRACTURE SURGERY 

Let us consider surgery as the application 
of one’s knowledge of anatomy for the relief or 
cure of a pathological condition Let us re- 
member, too, that today’s axioms were mys- 
tenes beyond the horizon of yesterday The 
horizon had enshrouded the x-ray, bacteriol- 
ogy, and anesthesia. Therefore, surgery could 
not progress The evolution of knowledge had 
not reached out into the field so clearly defined 
for us today. Surgery of fractures had to 
stagnate 

With all of our good fortune have we at- 
tained the heights which we should have, or 
have we followed too closely the dictates of 
the past’ Having defined surgery as the appli- 
cation of one’s knowledge of anatomy for the 
relief or cure of a pathological state, we can- 
not help but think of surgery as manual in its 
conception Fracture surgery is not different 
from other surgery It is distinctly, not mere- 
ly, the treatment of broken bones 
The treatment of fractures implies the 
utilization of the best knoii ledge of the sur- 


geon, as well as the application of the minute 
knowledge of our forefathers of surgery. They 
passed from the degraded position of “barber 
surgeon,” through the stage of consort to 
“sack-em-up men,” until today they are the 
high priests of the suffenng, the sculptors re- 
pairing the finest work of the Great Architect. 

Who were the ancestors of the fracture sur- 
geons of today? In this survey of the evolu- 
tion of fracture treatment we have elected to 
begin with the writings of Guy de Chauliac 
No matter w’here one attempts to make his 
initial investigation he will ^d literature of 
value antedating the entrance of his earliest 
hero on the scene If we were to accept Hippo- 
cratic writings as a starting point, we woulcb 
become disillusioned immediately. In an 
epitomy of Hippocrates and Galen, published 
in 1846, by Coxe, we find; 

“We cannot m full force of the term admit, that 
the title of Father of Medicine is justly his due 
•ftithout encroaching on the rights of others, espe- 
cially since it is incontestably proved by many that 
these treatises, we admire as his, have really eman- 
ated from other sources ” 

Hippocrates would not have claimed orig- 
inality for himself 

“People rather admire what is new, and w'hat is 
strange they prefer to what is obvious ” (Hippoc- 
rates ) 

As a warrant for electing to begin with de 
Chauliac, I quote from Desault: 

“ Celsus only copied Hippocrates, adding nothing 
to his mode of practice No new method distin- 
guished the surgery of the Arabians It is necessary 
to come dowTi to the time of de Chauliac before ve 
meet with the method which is almost universally 
adopted at present ” 

What were the diagnostic signs by which 
the fathers of surgery recognized fractures, 
and what were the principles of treatment? 
de Chauliac taught: 

“The sigijs of fracture are manifest to the senses 
If the hand is placed on the region and touches the 
hmb, it finds the part of the bone separated one 
from the other, and variable, and the figure of the 
limb abnormal In palpating with the hand a crack- 
ling IS heard in the bone, and pain when the spot is 
touched, and lack of power to sustain it in place.” 

Already the pioneer was teaching the value 
of inspection, palpation, manipulation, and 
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T he evolution of fracture treatment wealed a wreath to place around theit own alto, 
has necf“ssarj!v been a s1ot\ process gether undeservmg o{ it ’ ‘ 

The stor> of fractures through the Each generation looking back at the history 
ages iS a definte challenge to the in- of the past speaks of itself as modem and the 
dustr> and enthu'^iasm of the present and older generation as anaent It is probable 
future generations As ^\e read yesterday’s that the nett generation will think in terms oi 
record preserved hv faithful historians, v,e ours with the stme attitude as we look on 
cannot help but marvel at the powers of ob those of the past We trust that they will 
servation which enabled the master surgeons show as much respect for us as v, e must show 
of the past to diagnose and treat fractures to those who preceded us 
without the aid of modem scientitic ad}uncts Our respect is due to Galen, de Chauliac, 
One wonders at the temerity of surgeons prior Pate, and a host of others who accomplished 
to the introduction of anesthesia How they so much with the only means avatlablf, their 
were able to reduce deformity caused by frac powers of observation and anatomical Imosl 
tures Without the benefit of anesthesia, will edge Their etample should stimulate us to 
alwavs remain a tribute to the heroum of emulate them 

patients How simple, in a way, this partic It becomes our duty to insist on a greater 
ular great gift ha^ made the management amount of practical application of (be ana 
of these cases is not appreciated by out tomical information which n available 
generation Our own generation should avoid making 

From Hippocrates through Galen, de use of short cut methods and speaal gadgets ’ 
Chauliac even down to the latter part of the 
mnet«Mh ««u.y, th.r= iverc klljhy d., ,wi 

cussions about matters which today even a the (able, we lie down m repose in full persje'ioa 
first y ear medical student would consider pn that the hours of mdolence may be easily tegimed • 
mary information fhis information was not , j „ . . v t j ^ -f.t nrm 

available to the greatest surgeonsof the past. I* « t'lach t^ndamental m 

they had to defend oo thoir loooMge of “P''®' “ pnncipUs alone *■»''? 
anatomyandoflogK:,andbascdon(hesealona the ii^a 5 einent of f lactoea 
,veiindgreattreat.sesv.nUcnonthe50bi«tas of ! 

towhet&roneposmonoranothcrvaabetler, "f parliodar " P='' J” 

or whether oneVnt or another nas prater f '“fS 

able To the credit of the aneients »e ahonld f ““f” TtoS 

say without hesiMion, that many of the Jedtopnnctptewhrchhare 

things whlj are being rediscover^ tods, ^ 

n ere utihsed by our forefathers, ,f not entirel, bacteriological pnnaples, s ra, , and 

certain y in principle and in man, insuniM ,i,ch hate doM ». 

they all but stumbled on the things which 
Stem so important tCKJay possible 

‘Hmdevd^ ol the pro/eshiun have derived tbnr Jet US not thmk in terms of what a man 
celebrity from our general ignorance of the leamtog caUs himself, whether he calls himsell a gen 
and attainments of Galen b> str ppmg the lautcU Mnrvai-v.fM anrf (niea Eoionuri l">™ 

from bis honored brow, from which they unduly Fubi.sbrfm 
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femur, and the shortened and retracted appearance 
of the arm in fractures of the humerus are generally 
unmistakable evidence of the nature of the accident 
The manner in which the patient inclines his head 
and supports the elbow and forearm in fractures of 
the clavicle, is too significant to be overlooked by 
anyone who has ever witnessed it The peculiar 
aspect and the attitude of the broken thigh, con- 
joined with the utter helplessness of the muscles, or 
the absence of voluntary power are signs which sel- 
dom admit of misinterpretation ” 

It is interesting to compare the careful in- 
spection, palpation, mensuration, advocated 
by Heister, Cooper, Malgaigne, Desault, 
Hamilton m 1866, and Gross in 1882, with the 
hurried advice, “have an x-ray picture taken,” 
so often heard today. These instructions 
might well serve as a summary of all that was 
known up to 1895 To our diagnostic arma- 
mentarium was added the x-ray in 1895 by 
William Roentgen. 

A review of the literature from de Chauliac 
to the latter part of the nineteenth century, 
reveals several salient facts, (i) Diagnosis 
was based on clinical signs and symptoms, 
pain, loss of function, crepitus, abnormal mo- 
bility, and physiognomy of the part, (2) a 
knowledge of anatomy was depended upon; 
and (3) painstaking observations w'ere made 
At this point they were forced to stagnate. 
For nearly 600 years no progress could be 
made 

Like a beacon across a storm-tossed sea, the 
light of opportunity burst upon us wdth the 
advent of the x-ray. What were some of the 
results of the introduction of the x-ray’ It no 
longer was necessary to resort to manipula- 
tion, for the purpose of eliciting abnormal 
mobility and crepitus to satisfy one’s self that 
the injured individual had a fracture. In 
fact, it then became the duty of the teacher, 
to insist that the traditional crepitus and pre- 
ternatural mobility should not be sought Un- 
fortunately, diagnostic acumen seems to have 
fallen to a low' ebb. The surgeons trained be- 
fore the advent of the x-ray merely used the 
x-ray as an adjunct and as an essential, 
added factor, and they trained their students 
to do likewise. 

The powers of observation from which one 
could note the loss of active motion, the 
change in the attitude of tlie hmb, plus local- 


ized pain, obtained by light palpation, enabled 
the clinician to indicate nearly accurately 
where the fracture was and the x-ray was and 
is used by this group to confirm the diagnosis. 
For another group, who would take the “royal 
road,” an x-ray is ordered immediately, and 
action taken on the result reported by the 
radiologist 

This innovation laid upon us certain obliga- 
tions, obligations which I fear we have not 
altogether accepted The x-ray provided us 
with a rapid means of diagnosis, but it also 
directed that we evaluate data not heretofore 
available, and it clearly indicated that all 
stored up knowledge gained by experience 
should not be cast aside The new data con- 
sisted primarily of the \’isual image. It soon 
became evident that the visual image of bones 
varies w'ith age It became apparent at once 
to Poland, that a correct interpretation w'as 
needed of the appearance of epiphyses at all 
ages up to adult life so that the normal would 
not be mistaken for the abnormal We soon 
learned that fractures through the epiphyseal 
lines could not be diagnosed by the x-ray in 
young children 

In the early part of the paper a statement 
was made that the ancients all but stumbled 
on some of the things which seem so important 
today One of these has to do wdth the so 
called epiphyseal separations In 1859 Mal- 
gaigne stated 

“I rank among fractures these lesions (epiphjseal 
separations), which some modern authors would 
consider as distinct from them ” 

According to Malgaigne, Bertrandi estab- 
lished by dissection the e.vistence of so called 
separations of the epiphyses. Of course, he 
had no x-ray, therefore could only philoso- 
phize about the nature of the lesion, but he 
did say 

“When the solution of continuity is on a level and 
in the same direction with the epiphvseal cartilage 
the presumption is in favor of the decollation, but 
certamlj can only be arrived at by an autopsy. Con- 
sequently aside from the complications the prognosis 
IS the same as for the ordinary fracture near joints ” 

In 1866 Hastings Hamilton stated: 

“Epiphjscal separations we shall not hesitate to 
class with fractures, and to submit them to the same 
rules of nomenclature ” 
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mensuration, the iro;>ortance of j>ain, thang<* folkmed there svouJd be /ewr patients treat 
in the axis oj the limb, loss of function, abnor- ed today for so called sprains 
md moWit, and crepitus In ,s<is, Hastings Hamilton poiilBhed hs 

As one luithet reviews the hietature he finds, remarkable work, the first of its kwd ii Ik 
that he has to go down the ages to >758, to Bnited Slates From this the foltawns i> 
ihaanoA n,,l,na„,a,l „f ir.,..™ qUOtcd 


the epoch making work of Heislcr 

s no difficult matter to esamuie iractuite oI 


‘ In proceeding to establish a diagnosis in jti;, cast 
the surgeon should sit down quietly and patwotif 
With the suSeter, o as to inspire in him from tbs 
first, the confidence that be is not to be hurt or it 
least not ^anwstarily 

‘He ought then to inquire of hira minuieiv w to 
all the circumstances immata*rly relating to ti' 
accident m order that he may deism ”9$} sea 'f 
as possible its cause which alone to the crpenenM^ 
surgeon often affords presumptive jf not conclusive 
evidence at to the nature and preci c point of thf 
injury 

From this, he should proceed to examine the 


In i8y, SirAsUej Cooper stated 
‘'ome of the svmptonts of fractures are ncartv 
condusi It The crepitus, the change in the form of 
the limb and the «horteiiinR of it are occuRistaoces 
commun sating the ino«t certain information 


the boss 

I Bytheeje uhcrttheinjuredpartisapparent 
Jy shorter than the sourd, or n hen you see that tbt 
patient cannot make use of it 
‘ * By the touch when \ou perceive a preter 
natural inequality of the bone or that it bends m a 
part where nature never intended it should, and here 
by the tvaj, ne must recommend it to surgeons if it 
he possible to fii the patient immerfiatefy at the first 
searching of the fracture nbere he »s to lie during 
the course of the cure 

3 By the ear when ne hear the ends of the ... .. 

broken bones crush against each other upon mosing d sablerf firnb removing the clothes mth the utmost 
thefmh care by cutting them away rather than hypuhiug 

and when completely exposed should notice with bi» 
eye uspwjtion its contour thenomtsofabrasioa 
dscoloratmn or of s’setiing. ana not until he htt 
exhauned all of these sources of infotmation ought 
the surgeon resort to the harsher means of touch 
andmaoipuhtu>n 

Nor «r/f iis sensationsgutcfe him to the po/of of 
America’s own WiUiam Gibson, m 18 tj fmiure bv anv other methods so aecutate as wato 
believed the patient being composed and his wiu clesaljwt 

he moves the fingers lightly along the surface ot the 
‘In genera! crepitation is more to be relied oa 1 /mb pres mg here and taere a little more 

than any other sign and i. an almost cenaiti indica according as a infiing inderlation or elevation n», 

tioa of fracture ^dded to this there » usually more lead him to suspect this or that to be the point of 

or less deformity pain, aweUmg inability to use or fracture , 

move the limbs ’ The limb may now be measu ed with a taj* hn« 

. , , , , , and compared with the opposite hmb having 

Rfalgatgne, speakinp for French surgeons matted with a soft pencil or with mV the scwsi 

m iSsQ stated pointsfrornwhichlhemMsoremerlsaretobetnade 

, FinaUy il any doubt remains the limb must be 

The phenornena to which fractures give nsj are but steadily held while the necessary man-pu 

cracVlmg heard by the patn-nt at the tf-e of the p^rfarmedfor ifaepurposeofascerUunml 

accideot pain h»s 0/ power in the limb contusion „,stence of mobility and of crepitus ' 
of the skin swelling or subsequent preteraaiurai , ,, 50, 

mobility at the seal of (he injury, deformity from Sanwcl D GrOss, or the elder, in 
displacement of the fragments and crepitation // started 

the finger be passed slowW and cateluUv over the ^ 1 „ ,r^ »l si! 

whole length of the uspected bon- unless it fms ^ Tbtit are only f "/J,! " 

fjccn subjected directly to caternai vtoleoce the ’If?” aobdifv 

absence of all pain and pressure will prove its mieg thes^vroyoms is urmistaVabb 

ritv on the contrary the exsterce of pam more or ^^^aislenceM tOeses^p Toomei 

less severe at a circumicnbed spot would afford ofe,,rnatvral mobfivly 

Ip th„ s,sn ,lo» I vc««,rf .0 “ 4 ,Xwv .£ m.l\mp.ru.t .*W 


Ttos altitude on MalgaijM's prt ol tocog 

nizing the importance of locahard pain K deformity for exampie of the hand and wn l m 
probably one of hts greatest contributions U fractures of the lower extremity of the laaias 
that particular tetching were more generally eversion of «ie to-s m mtereapsular fractures 0 


n of tfie 
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“The general treatment of fractures embraces 
three principal indications. The first is to reduce 
the pieces of bone into their natural situation 
(Cooper favored immediate reduction ) The second 
is to secure and keep them in this state. And, the 
third IS to prevent any unpleasant symptoms likely 
to arise and to rebeve them when they have come 
on.” 

The interest and enthusiasm of the surgeons 
of that generation to obtain every available 
bit of information, so that they could improve 
themselves in the management of fractures, 
may be well appreciated by visiting the collec- 
tions of specimens made by Cooper, Hunter, 
and others, to be found in the great museums 
of Great Britain 

Strange as it may seem, anatomical knowl- 
edge and surgical progress were inhibited by 
law. Stranger still is the fact that crime paved 
the way for the study of anatomy. Prior to 
the Warburton Act of 1832, which legalized 
the study of anatomy in England, the only 
subjects legally available for dissection were 
the bodies of criminals who were sentenced to 
be “dissected and anatomized.” The teachers 
of anatomy at that time had to purchase 
bodies from “resurrectionists.” These un- 
scrupulous bands of grave snatchers carried 
their nefarious occupation farther and murder 
became an active business One visiting Edin- 
burgh today will see reminders of the activities 
of this band The mort-safes in Gray Friars 
Cemetery bear mute testimony to the work of 
the “sack-em-up men.” The life and useful- 
ness of some of the great anatomists of that 
day were blasted by public indignation which 
was aroused by the proof of their association 
with the purveyors of human bodies. Never- 
theless, the desire for knowledge and the hope 
of rendering service forced the courageous 
group of surgical anatomists to continue their 
relations, with resurrectionists 

“Sir Astley Cooper’s usefulness to the t^orld was 
based on his profound knowledge of anatomy, and 
this was gained by the careful dissection of bodies, 
which were supplied him by the resurrectionists 
Thus did the end justify the means.”* 

The modern slogan, “Crime does not pay,” 
w as proved when Burke, Bishop, and Williams, 
were con\dcted and sentenced to death. Fol- 

>Ball. Jimcs Moore Sack-Em-tIp Men. Edmbvirgli Oliver iBoid 
igjS ^ * 


lowing their execution, public sentiment was 
sufficiently aroused to permit the passage of 
the act legalizing anatomical study. An act, 
which was thought then as now by some as a 
desecration, has proved to be a consecrating 
link of the past with the present and future 
welfare of the human family. 

Knowledge of anatomy substitutes safety 
for boldness and daring Cooper like many of 
his contemporaries reahzed difficulties inci- 
dent to the management of certain fractures 
and the utter hopelessness of obtaining good 
results in certain fractures This spurred him 
on in his desire to obtain specimens for study. 
From a report by Sir Astley Cooper, “On 
Fractures of the Neck of the Humerus,” the 
following is quoted: 

"Let the surgeon do what he will, the head of the 
humerus will probably remain in the axilla, and the 
upper motions of the arm will be in a considerable 
degree lost ” 

Astley Cooper proved himself more than an 
anatomist, more than an operator, he was a 
true surgical philosopher The advice con- 
tained in the following admonition should be 
heeded by all who believe in the dictum that 
we should be generous to others and critical 
of ourselves, for therein lies the attitude which 
should characterize the unselfish seeker of 
knowledge 

“These cases should teach the members of our pro- 
fession to be kind, generous, and liberal toward each 
other, and not to impute to ignorance or inattention 
that which is the result of a generally incurable 
accident It too often happens that when every' trial 
has been made to restore the parts and without 
success, the patient goes to some other surgeon to 
whom he shows his arm, and points out its useless- 
ness and want of motion A jealous and illiberal 
medical man might say, ‘Yes, this is a dislocation 
which has not been reduced I wish I had seen it at 
the first, but now it is too late for a successful at- 
tempt to replace it ' However, every intelligent well 
informed surgeon will now confess that no knowledge 
or exertion of skill could have prevented the deform- 
ity and loss of the natural motion which results from 
this formidable accident ” 

This eloquent plea is not only the philos- 
ophy of a generous man, but it is almost like a 
crying aloud in the wilderness for more help 
in the diagnosis of fractures Such came with 
the advent of Uie x-ray. 
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The disfussion still goes on It is tert^oiy to 
be hoped that m the near future we v.ilirecj^ 
nize that all epiphyseal separations ate in 
reality fractures 1 believe we cannot escape 
thu, solution to the problem We bcheve that 
the prophetic statement of the older surgeons 
on this point might well be adopted and that 
the term, "epiphyseal separation,” be deleted 
from our surgical nomencUture 

It also became apiiarcnt that the hvpothet 
ical conditions, reverently spoLen of as 
"sprains,” were m most instances fractures 
It IS devoutly to be hoped that this antiquat 
ed term will soon cease to occupy the position 
of prominence which it does, at present 

TREATlffiNT DT FRACTURES 

When con«idtnng the principles involved m 
the treatment of fractures, one i confronted 
by a situation which is well summed up m the 
writings of John Bell, i8s6 

' A»k a young man who hss studied hi$ profession 
faithfully what be would do with a fractured fimb? 
He cannot tell Ask the same questcoa of one wbo 
has practised u well and sensibly He cannot tell 
how he himself i accu«tomed to manage a fractured 
limb He baa no rule or settled methods Ask the 
man of books andstudy what have been ibe doctrines 
of old, Of nhat bavebeeo tbe actual itnprovementsof 
the modern surgeon, be al o is at a loss Theories 
bandages, machines improvecnents ioDumerable,tie 
can «ell remember but altogether viub these recot 
Ii>ciions thi conviction always tests upon bis mmd 
that the sub}ect which he has long regarded as tbe 
most interesting is the only one which be has m vain 
endeavored to understand 

‘There is no rule or principle yet established this 
IS almost tbe only department of practice which has 
been continually changing without ever being 
Improved ’ 


de Chauliac taught the following 

"The general treatment of fractures follows lbs 
genera) intentions of wounds and there ate 4 pna 
cipal inteniion The ntst is to equalize the bone 
the second to preserve the equalized bone the ihid 
to bind it noth callua the fourth to remedy compi 
cations Before all things, one stould prepare &U 
that IS necessary for the reduction The nee 5547 
things are Let one have a cradle or suspensory la 
which the limb will be firmly and evenly placed a 
mattress bed on which the patient sleep* and f it 
Is ncce sary let it be perforated so that he may go 
to stool a cord banking over the bed or some other 
thing for him to catch and help himself nhen he 
wishes to go (a stool or turn bun sU " 

Here then are the {imdamcntals which vt«e 
possible prior to anesthesia, asepsis, and th* 
X raj When we would flatter outsehes abuat 
recent developments m the general njanage 
meat of fractures it should taJee no more thin 
the above quoted statement of de Chauhsc 
to humble us 

Sound advice, given by Heister in J759 wlh 
reference to treatment of fractures, ts the 
following 

‘ Tbe surgeon s principal care ns frariute is W 
unite the broken wnes to which three things a t 
oecessarv <i) Thai ibe bone be restored to its 
natural 'iiuation (a) chat after the bone has ww 
ered its natural situation it may be kept tb te by 
giving It rest, 8~d applying proper bandages, 

{j} vou are to u e proper mean* to prevent or 
remedy the disorders that usually attend ws 
accident Tie kneultdse oj anatomy ts ne essvy " 
perjerm ikea inlenlignt 

As carlv as i8oj Desault was pleading for 
the application of anatomical knowledge 
physical pnnaples m reduction of defonwty 
and the tnatntenance of the reduction II2 


In Joofung back ov er the hteratun we find 
much that we might quote from the masters 
of the past Sound advice given Hip^ioc 
rates might well continue la be follow^ by 
those seeking to improve methods of treat 
meat of fractures 

'Hippocrates tells u that medicine in aU of its 
braflches bad been long established that they bad 
ioand out the principle, and the route of discovery 
of many excellent things which would serve for the 
discovery of more provided that tho«e who under 
took the task were fitted for u, and possessing a 
knowledge of what bad already been done, wouhf 
pursue a similar route 


says 

‘ AD kinds of apparatus for fractures 
but resistances opposed by art to tbe poweK wn>“ 
produce displacement it follows that 
act m directions precisely oppo ed to the dirfct 
of the c powers 


If more attention were paid at the 
time to siith fundamental anatomical af> 
physical principles involv ed jn tbiaadnomtio , 
there would be Jess necessit> for operative 
pWKsdures in the treatment of fractures 
Sir Astley Cooper, speaking for the tnS ’ 
professor in 1832, stated 
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“The general treatment of fractures embraces 
three principal indications: The first is to reduce 
the pieces of bone into their natural situation. 
(Cooper favored immediate reduction ) The second 
is to secure and keep them in this state. And, the 
third is to prevent any unpleasant symptoms hkely 
to arise and to relieve them t^hen they have come 
on.” 

The interest and enthusiasm of the surgeons 
of that generation to obtain ever>'- available 
bit of information, so that they could improve 
themselves in the management of fractures, 
may be vreU appreciated b}' ^•isiting the collec- 
tions of specimens made by Cooper, Hunter, 
and others, to be found in the great museums 
of Great Britain 

Strange as it may seem, anatomical knowl- 
edge and surgical progress were inhibited by' 
law. Stranger still is the fact that crime paved 
the way for the study of anatom}'. Prior to 
the Warburton Act of 1832, which legalized 
the study of anatomy in England, the onl}' 
subjects legally available for dissection were 
the bodies of criminals who were sentenced to 
be “dissected and anatomized ’’ The teachers 
of anatomy at that time had to purchase 
bodies from “resurrectionists.” These un- 
scrupulous bands of grave snatchers carried 
their nefarious occupation farther and murder 
became an active business One ■vdsiting Edin- 
burgh today win see reminders of the activities 
of this band. The mort-safes in Gray Friars 
Cemetery bear mute testimony to the work of 
the “sadL-em-up men.” The life and useful- 
ness of some of the great anatomists of that 
day were blasted by public iudignation which 
was aroused by the proof of their association 
with the puri'eyors of human bodies Never- 
theless, the desire for knowledge and the hope 
of rendering service forced the courageous 
group of surgical anatomists to continue their 
relations, with resurrectionists. 

“ Sir .■tstley Cooper’s usefulness to the world was 
based on his profound knowledge of anatomy, and 
this was gained by the careful dissection of bodies, 
which were supphed him by the resurrectionists 
Thus did the end justifj- the means 

The modem slogan, “Crime does not pay,” 
was proved when Burke, Bishop, and HTlha^, 
were comicted and sentenced to death. Fol- 

Jaaes Moo't:. Sact-Em-Up Mea. Edinbargli* Oliver 8c Boyd, 


lowing their execution, public sentiment was 
sufficiently aroused to permit the passage of 
the act legalizing anatomical study. An act, 
which was thought then as now by some as a 
desecration, has proved to be a consecrating 
link of the past with the present and future 
welfare of the human family. 

Knowledge of anatomy substitutes safety 
for boldness and daring. Cooper like many of 
his contemporaries realized difficulties inci- 
dent to the management of certain fractures 
and the utter hopelessness of obtaining good 
results in certain fractures. This spurred him 
on in his desire to obtain specimens for stud}'^. 
From a report by Sir Astley Cooper, “On 
Fractures of the Neck of the Humerus,” the 
following is quoted: 

“Let the surgeon do what he will, the head of the 
humerus will probably remain in the axilla, and the 
upper motions of the arm will be in a considerable 
degree lost.” 

Astley Cooper proved himself more than an 
anatomist, more than an operator; he was a 
true surgical philosopher. The admee con- 
tained in the following admonition should be 
heeded by all who beheve in the dictum that 
we should be generous to others and critical 
of ourselves, for therein lies the attitude which 
should characterize the unselfish seeker of 
knowledge: 

“These cases should teach the members of our pro- 
fession to be kind, generous, and liberal toward each 
other, and not to impute to ignorance or inattention 
that which is the result of a generally incurable 
accident It too often happens that when every trial 
has been made to restore the parts and without 
success, the patient goes to some other surgeon to 
whom he shows his arm, and points out its useless- 
ness and want of motion. A jealous and lUiberal 
medical man might say, ‘Yes, this is a dislocation 
which has not been reduced I wish I had seen it at 
the first, but now it is too late for a successful at- 
tempt to replace it.’ However, every intelligent well 
informed surgeon will now confess that no knowledge 
or exertion of skill could have prevented the deform- 
ity and loss of the natural motion which results from 
this formidable accident.” 

TMs eloquent plea is not only the philos- 
ophy of a generous man, but it is almost like a 
aying aloud in the wilderness for more help 
in the diagnosis of fractures Such came with 
the advent of the x-ray. 
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The discussion still goes on It is certainly to 
be hoped that in the near future we will reoig. 
nize that all epiphyseal separations are in 
reality fractures I believe we cannot escape 
this solution to the problem We belie\e that 
the prophetic statement of the older su^eons 
on this point might well be adopted and that 
the term, “epiphyseal separation,” be deleted 
from our surgical nomenclature 
It also became apparent that the hypothet 
ical conditions, reverently spoLen of as 
“sprains," Were in most instances fractures 
It is devoutly to be hoped that this antiquat 
ed term will soon cease to occupy the position 
of prominence which it does at present 

TREATMENT OF FRACTURES 
When considering the pnnaples invoked m 
the treatment of fractures, one ts confronted 
by a situation which is well summed up in the 
writings of John Bell, 1826 

Ask a young man who has studied bia profession 
faithfully what he would do with a fractured limb? 
He cannot tell Ask the same question of one who 
has practised it well and sensibly He cannot tell 
how he himself is accustomed to maoagea fractured 
hmb He has no rule or settled metbod> Ask the 
man of bools and study what have been the doctrines 
of old or what have been the actual improvements of 
the modern surgeon, he also is at a loss Theories 
bandages, machines, improvements, innumerable, he 
can well remember but altogether with these recol 
lections this conviction always rests upon bis mind 
that the subject which he bss long regarded as the 
most interesting is the only one which be bas in vam 
endeavored to understand 

There is no rule or pnnaple > et established this 
IS almost the only department of practice which has 
been continually changing, without ever being 
improved " 


de Chaubac taught the following 

' The general treatment of fractures follows the 
general intentions of wounds and there are 4 pnn 
cipal intentions The first is to equalize the bone 
the second to preserve the equalized hone the third 
to bind It with callus the fourth to remedy coopL 
cations Before all things, one should prepare aU 
that is necessary for the reduction The necessary 
things are Let one have a cradle or suspensory m 
which the limb will be firmly and evenly placed a 
mattress bed on which the patient sleeps and if il 
IS necessary let it be perforated so that he may go 
to stool a cord hanging over the bed or some other 
thing for him to catch and help himself when he 
Wishes to go to stool or turn himself ' 

Here then are the fundamentals which were 
possible prior to anesthesia, asepsis, and the 
T raj \Vhen we would flatter ourselv es about 
recent developments in the general manage 
ment of fractures it should take no more thao 
the above quoted statement ol de Chanhac 
to humble us 

Sound advice, given by Heistena 1759 vnth 
reference to treatment of fractures, is the 
following 

The surgeon » principal care m fractures 11 to 
unite the broken bones to which three things srt 
necessary (:) That the bone be restored to its 
natural situation (a) that after the bone has recov 
ered its natural situation, it may be kept there by 

S ving u rest and applying proper bandages and 
) you are to use proper means to prevent or 
fcmrfy ihe disorders lhat usually attend this 
acQdent TAe knintledgr 0/ oHS/nmy w tiKisscrj h 
Perjerm these tntenltons 

As early as 1805 Desault was pleading for 
the application of anatomical InowJedge and 
physical pnnaples in reduction of deformity 
and the maintenance of the reduction He 


In looking back over the literature we find 
much that v\e might quote from the masters 
of the past bound advice given b> Hippoc 
rates might well continue to be follow^ by 
those seeking to improve methods of treat 
ment of fractures 

‘Hippocrates tells us that medicine id all of its 
branches bad been long established that they bad 
found out the principle and the route of diKose^ 
of many excellent things which would serve for the 
discovery of more provided that those who under 
took the task were fitted for it, and possessing a 
knowledge of what had already been done, would 
pursue a similar route 


‘All kinds of appa ra tus lor fractures being 
but resistances opposed by art to the powera w ' 
produce displacement it follows that they shoiild 
act in directions precisely opposed to the directions 
of these powers 


If more attention were paid at the p'es-'nt 
time to such fundamental anatomical ana 
physical principles inv olved m this admonition, 
there would be less necessity for opentue 
procedures in the treatment of fractures 
Sir Astley Cooper, speaking for the Eng' 
professor in 1832, stated 



COHN; EVOLUTION OF 

The first reference in a text on the subject 
of fractures to the Listerian method, we find 
in Gross’s work: 

“Whether carbolic acid, apart from the other 
means, recommended by Lister, is really any benefit 
in the treatment of those injuries is still a mooted 
question A modification of the Lister treatment 
was introduced a few years ago in the New York 
Hospital by Professor Markoe, and has given most 
flattenng results, only r death resulting in nearly 
200 , 

More important, however, than any detail 
of treatment one can find is the advice of 
Gross with reference to fractures: 

“There is no class of injuries which a practitioner 
approaches with more doubt and misgiving than 
fractures. They frequently involve consequences 
har^y less serious and disastrous to the surgeon than 
to the patient himself. If I were called upon to 
testify what branch of surgery I regarded as the most 
trying and difiScult to practice successfully and 
creditably, I should unhesitatingly assert that it 
was that which relates to the present subject. 

"I certainly know none which requites a more 
thorough knowledge of topographical anatomy As 
for myself I never treat a case of fracture, however 
simple, without a feeling of the deepest anxiety in 
regard to its ultimate issue, without a sense of dis- 
comfort, as long as I am conscious that despite the 
most assiduous attention and the best directed 
efforts the patient is likely to be lame and deformed 
for life A crooked limb, whether rendered so by 
injudicious treatment or not, is an unpleasant sight 
to the sensitive surgeon, in as much as it continually 
reminds him of his bad luck or want of success I 
do not wish to be understood to say that it is always 
m his power to cure these accidents without de- 
formity or impairment of function. Such a view 
would be contrary to experience and common sense 
There are many cases of fracture which do not admit 
of any other results, however attentively or skill- 
fully they may be treated ” 

The dissatisfaction, expressed by Gross, 
Hamilton, and others led just a few years 
later to efforts to improve results. There ap- 
peared on the scene Arbuthnot Lane who 
Moynihan said was, “A man whose mind 
easily moves along new paths ” As early as 
1865, Lane began operating on fresh fractures, 
and for this purpose he used wire. His bold- 
ness IS an inspiring example of an individual 
with courage to break away from tradition 
He at least had the bolstering influence of the 
epoch-making work of the pioneers who had 
introduced anesthesia and of those who had 
paved the way for a clean surgical wound. 
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Surgical approach to the subject of fracture 
diagnosis and treatment had reached an 
impasse prior to the time of Crawford W. 
Long, in 1842, at which time he introduced 
ether anesthesia. We marvel at the heroism 
of the patients and the temerity of the sur- 
geons of the past, who with brute force and . 
“blind flying” attempted reduction of de- 
formities following fractures in the days be- 
fore anesthesia, and before the introduction 
of the x-ray. We also marvel at the boldness 
of the surgeons who before Pasteur and Lister 
attempted operative treatment of fractures. 

As early as 1854 we find that Brainard con- 
demned the use of wires and foreign bodies of 
every description as a means of promoting 
the formation of callus* He said- “It is a 
practice not founded on correct principles and 
is often dangerous.” It should be recalled 
that this statement was made several years 
before Lister’s application of Pasteur’s dis- 
covery. Brainard however proved the great- 
ness of his mind in the following statement 
“Every method of treatment for ununited 
fractures appeals to experience in proof of its 
success ” 

Time marched on and Lane and Lambotte 
continued their pioneering break with ortho- 
dox methods. What reasons did Lane give 
for his desire to seek a change? From his own 
works published in 1905, we quote. 

“Experience has taught me to regard the state- 
ments in anatomical and surgical work with strong 
suspicion It was evident that the displaced frag- 
ments oi a broken bone were never or hardly ever 
restored to their normal position, and the so called 
‘setting of fractures’ was a myth. I made very 
extensive inquiries of medical men, and I was satis- 
fied that the teachings contained in the text books, 
as to the possibility of restoring the form of broken 
bones, and the satisfactory results of their treat- 
ment were absolutely false ” 

These words of Lane were written in 1905, 
but he had evidenced his unrest as early as 
1885. This was 10 years before Roentgen’s 
discovery of the x-ray. 

THE X-RAY 

Evolutionary processes go on in the natural 
order. Man’s appreciation of them waits for 
the unfolding of the secrets in the world about 
us, and for the practical application of the 
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We pass from England to France, from 1832 
to 1859 In the preface to his treatise on frac 
tures, Malgaigne indicates that his work is 
the first treatise m the French language limit- 
ed to the subject of fractures Malgaigne ful 
filled his aim of, “Presenting a resumfi of all 
the doctrines and ideas maintained from the 
earliest time to our own dajs, 1859 ” In \ain 
one searches for a change of method or pnn 
ciple 

A brief resume of Malgaigne’s teachings 
follows 

“The treatment of fractures consists, generall> 
speaking in the fulfillment of two principal mdica 
tions To reduce the broken ends and to keep them 
in place until consolidation is complete 

The proper time for attempting reduction is a 
question that has presented itself ever since the 
earliest time and has been variously solved by prac 
titioners According to Hippocrates ettension 
should be attempted on the first or second day 
Bo>er and Larrev advocated m general immediate 
reduction and \elpeau also advocated immediate 
reduction ’ 

Malgaigne concludes 

It IS indeed the first day that is generally the 
most favorable 


Anesthesia is not mentioned under the head 
mg of treatment, and the old discussion of 
when to reduce was revived On that point 
Malgaigne was as definite as surgeons of our 
own day In Hamilton s epoch making Trea 
Itse on Fractures m r8c>6, the first treatise 
limited to the subject m America, we find 
several noteworthj contributions It is the 
first treatise in which anesthesia is advocated 
for diagnostic purposes, and for treatment 
He says 

I do not often find it necessary to resort lo 
anesthetics for the purpose of insuring quietude and 
annihilating pain m making these examinations but 
if the examination is not satisfactory and the diag 
nosis IS important I do not hesitate to render the 
patient completel> insensible 


Hamilton is definitely committed to the 
plan of immediate reduction 

‘Nearly all fractures present 3 principal tndica 
tions of treatment, namely To restore the fragments 
to their place as completely as possible to mainUm 
them in place and to prevent or control inflamnu 
tion spasms and other accidents It ought to be 
regarded as a rule liable only to rare exceptiota 


that broken bones should be restored to place as 
soon as possible after theoccurrenceof theaccident 
His advice with reference to transportation 
of the injured may w ell be conceded as a fore 
runner to the instructions given b) our trans 
portation comimttee, namelj, “Splint them 
where thej lie,” and “gentleness of handling ’ 
Hamilton states 


All that has been said in relation to the propn 
«ty of handling a broken limb gently vhen the sur 
gcon IS examining the position and character of the 
fracture, is equally applicable to the lifting and 
transporting of the patient to bis bed to there 
moval of fais clothing and to the general manage 
meat of (he limb before it is dressed Kude or auk 
ward manipulations by which needless pain is m 
flictcd ate not simplj acts of wanton cruelty but 
they are sources of inflammation suppuration and 
gangrene It 15 difficult to state the precise manner 
in which the surgeon ought to prexteed Much mil 
depend upon the nrcumstances of the case some 
thing upon one s natural tact and upon the amount 
of experience but more I think u^n the oatutal 
kindness of heart and social education The man 
of refinement and sensibility will know loatinciively 
how to proceed and needs no instructions They 
who lack these qualities can never learn and it 
would be quite useless to undertake to teach them 
I sincerely w ish such men as these latter would find 
some more suitable employ ment than the practice of 
a humane art 


Those who believe that the so called Balkan 
frame and suspension methods are of recent 
introduction would do well to note the Jenks 
fracture bed frame described in Hamilton s 
text, as well as other suspension frames The 
after care of fractures with fracture beds con 
taming provisions for bed pans was advocated 
by Hamilton, and he describes the Darnels 
fracture bed with such a provision 
In the section devoted to fractures, bv 
Samuel D Gross the elder, in his SysUm of 
Surgery, published in 18S2, we find the ifidica 
tion for treatment of fractures briefly summed 
up 


The leading indications in the treatment of lis 
tures are to procure reunion and to prevent deiofn 
ity It has been a much mooted question «hethef 
1 general principle a fracture should he *et as s 
IS possible after its occurrence or wbelhet U 
ihould be allowed for the subsiding of the 
nflanunation It certainly requires no great kno 
xlge of the nature of the accident to discover tb 
itich cases should receive the earliest possi 
itteoticii ’ 
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CONCLUSION 

The discussions -whidi jhave arisen since 
igoo with reference to operative or non-oper- 
ative treatment have had only one objective, 
to obtain the earliest and safest method of 
returning the injured to economic ef&cieiicy. 
In order to establish the truth, statistical 
studies had to be made, since none were avail- 
able These were not easily obtained Sta- 
tistics, which were presented in the early 
days, were favorable to one or the other 
method depending on the source and ability 
of the surgeons compihng them It soon be- 
came evident that certain fundamental prin- 
ciples had to be apphed if the greatest good 
was to be done. These principles are* 

1. In general, conservative treatment ap- 
plied along anatomical lines was the most 
successful in the average hands 

2. Certain fractures have to be operated 
upon routinely 

3 Direct surgical treatment of fractures 
should be done only by those qualified by 
training to operate and equipped with ade- 
quate armamentarium 

4 Proper hospital facilities are essential 
Improvements in x-ray facilities, better 

surgical technique, and new anesthetic agents 
have all contributed to the safety of surgery 
whenever indicated 

From the earliest times we find that the 
masters of surgery taught the value of reduc- 
tion and immobilization When to reduce, 
whether immediately or after variable periods 
of waiting for the swelling to subside, has pro- 
vided many arguments The gist of all discus- 
sions at the present time is that attempts at 
reduction should be made as soon as possible 
after the accident m simple fractures 
In compound fractures the debate still goes 
on. Some advocate immediate internal fixa- 
tion and others direct skeletal traction and 
suspension This is a question of experience 
and not evolution The evolutionary step is 
the question of operation as an adition to 
our portfolio of safe procedures The safety 
of this progressive step is dependent upon the 


qualifications of the surgeon and the environ- 
ment provided. This question has been pre- 
sented admirably by William O’Neill Sherman 
in a recent fracture oration It need only be 
pomted out that direct, operative attack, 
which resulted from dissatisfaction, was a step 
in the development of fracture treatment 
In the evolution of the operative procedures 
by internal fixation many materials have"been 
used and each lauded by enthusiasts. Time 
alone will answer all of the questions whether 
absorbable or non-absorbable material should 
be used, whether autogenous grafts of one 
kind or another are best; whether grafts are 
absorbed and act only as a splint and scafiold, 
or whether they remain permanently; whether 
one material is irritant, electrolytic, or not 
All of these represent the passing show 
The principle of operating in selected cases 
is, however, a definite stage in the evolution 
of fracture treatment. Factors, which have 
made this step possible, are industrial devel- 
opments, particularly chemical and metal- 
lurgical, as well as scientific achievement 
along bacteriological lines 
It should not be forgotten that fundamental 
principles of fracture treatment remain the 
same They are early reduction and adequate 
immobilization The axiom with reference 
to anatomical knowledge necessary for reduc- 
tion must not be overlooked 
Will observers in the future credit our gen- 
eration with progress in principles and prac- 
tice or will we be charged with having spent 
our time idly discussing the polemics of who 
should treat fractures^ Traumatic surgery is 
demanding more and more of our efforts, due 
to the ever increasing hazardous occupations 
and modes of transportation. The evolution 
of the fracture problem depends on continued 
search for truth and the utilization of aU of 
the aids that scientific achievements place at 
our disposal for the benefit of the suffering 
mass of the human family. Let it not be said 
of our generation that we stagnated, or that 
we were bound by the adamantine force of 
the authorities of yesterday. 
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scientific information thus unfolded Uitlun 
r jear of Roentgen’s discovery 49 boohs and 
more than 1000 scientific and clinical papers 
were published The profession had been 
■waiting {or someone to lead them from dark- 
ness to light Methods of reduction, which up 
to the ad\ ent of the x ray bad been dependent 
on accurate dimed observation, now had a 
valuable adjunct American surgeons, like 
surgeons in all parts of the world, were quick 
to realize potentialities of x raj for diagnostic 
purposes The effect of the introduction of the 
X ray on the professional mind is clearly stated 
by Caltell m 1896 

"No discovery in medicine has eqn&Ued its im 
portance since Pasteur, Lister and Kocb pke^ 
bacteriology on a scientific basis Who a year ago 
would have dreamed of being able aciuatly to see 
the displaced fragments in 9 CoUes' iraettre to set 
the bone to dress the arm and then ciamioe the 
bone again through the wooden spUni and bandages, 
and note whether or not the broken bones had been 
corrKtly approximated^ The imagination of the 
reader » left to discover new fields of usefulness for 
this most wonderful and practical discovery of Pro 
fessor Roentgen ’ 

On Apnl 8, 1896, in the EUclncai Engineer 
pubhsbed in New York the following an 
nouncement was made with reference to the 
opening of the Post Graduate HOwpital X ray 
Department 

‘ Doctors to b'‘COme cathodo^raphers Calbodog 
rapfay will shortly become one of the regular fea 
tures of the Post Graduate Hospital joth Street 
and Second Avenue 

The utility of taking % ray pictures m surgery has 
been demonstrated so often, that hospitai author 
Uie» have decided to set aside one of the smaller 
svards for that purpo e and they «i2f equip it with 
Crookes lubes Pu’^mkorfi cols senMtued plates, 
and all other parapbernaba of the new art 

According to Glasser this was the first 
speaal Roentgen Department m the United 
States 

Phihp Mills Jones, of San Frsnasco, and 
Edward A Tracy, of Boston, expressed the 
sentiments of various sections of this country 
with reference to the new discoverj and its 
usefulness 

‘ ttith no discovery wiihm my tecoUectioB has 
the immediate and general esciieraenl bem so 
mtense ’The application of the x rays in med cme 
has thus far been confined almost enUrely to surgical 


diagao IS fractures and dislocations tbougii eisy 
of diagnosis, ate sometimes very puiding boiaat 
ter what the natural ability, education or eipfotact 
of the fingers tbe> may often be at fault. Sere, «e 
have an agent that cannot err 

‘ The fractures and dislocations that have b«n 
examined with much profit by this means indsdu 
almost every Urge bone, almost every joint m the 
body, and no man who has availed hunself of tins 
aid in such cases will speak of it m any terms Mve 
those of the highest praise ’ 

Edward A Traty, in 1897, said 

"The application of Roentgen s di .covety nects 
sitatts the rewriting of the textbooks on fractvTS 
and dislocations Facts, heretofore ‘smothered bj 
sunniMi,’ are dearly set forth bv the radiographs " 


The United States Army made the x ray an 
integral part of the Armj medical cq- pirect 
before 189S In an article by \\ C Borden, 
published under the direction 01 the Surgeon 
General, George M Sternberg, we read 

'Soon alter the discovery by Professor Koeotjen 
the burgeon Ceneral of the 4rmy supplied Roeotgeo 
ray apparatus to several of the larger po«llin^'tih 
Onibeouibreak of the war with Spam ani the esub 
lishmeot of the general hospitals the most pro~i 
nent and importaot ol the»e bo pitthard lielwte 
hospital ships. Relief Mis ouri and 
Slate ’ were supplied with similar eppl antes The 
use of the roentgen ra> has marked a distinct ad 
vaoce 19 military surgerv " 


One can saj that the golden age of fracture 
diagnosis and treatment was born with the 
advent of the x ray After the advent of the 
X ray reduction could be carried out with an 
accuracy not possible before Let it he reireiD 
bered that the x ray did not add a pmci^e 
but an aid in the carrying out of the luoda 
mental conception of treatment 

rhat our predecessors realized their limila 
lions IS adequately expressed by Cooper, 
Malgaigne, Hamilton Gross Lane, and a hos 

ofothers Thex rayprovidedtheopportunty 

for the surgeon to express himself either fon 
servatively or radicollv Conservatively, ) 
the application of anatomical know ledge ana 
physical principles, he could reduce a defortn 
ity definitely When this was not srcoin 
phshed he could saftly apply detect 
of the fracture site and make use 
fixation for the purpose of assuring the reouc 
tioD which was thus accompUshed 
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ing hospitals, it applies to all patient-physician 
relationships as well. One need only recount 
the remarks concerning blood pressure read- 
ings which may frighten and obsess the pa- 
tient for days, or the chance remarks that the 
heart is enlarged, the splenic notch palpable, 
this or that being better or worse. Under all 
circumstances one should avoid the practice 
of ill-considered, tactless discussion of a 
patient’s problems within his hearing. Even 
with children, lack of tact is fraught with 
danger, because children often understand 
spoken language more adequately than adults 
believe and are able to interpret and evaluate 
even the most subtle nuances of sign language 
The patient should be comforted, and 
placed at his ease, and if a foreigner, some 
attempt should be made to supply a nurse, 
attendant, or relative who speaks his lan- 
guage By all means, the untactful use of 
charts, specimens, roentgenograms, and tech- 
nical bedside discussions should be avoided 
In this respect nurses and attendants should 
be trained to maintain a sympathetic and 
tactful attitude in the patient’s presence A 
simple and understandable formulation of 
the problem should be given to the patient. 
This explanation should include reasons for 
hospitalization, diagnosis, and purpose of 
operative intervention These data may be 
given in such a way that they become reassur- 
ing rather than alarming The introduction 
to the operating room should be done wisely, 
again untactful waits in the surgical anteroom 
with its usual forbidding atmosphere should 
be avoided 

Brief persoiiahty analysis. The practising 
surgeon encounters far too many psychiatric 
problems in his daily work to permit him to 
refer all of them to the specialist in mental 
disorders, nor is this necessary or desirable 
We believe that a planned study of the 
personality factors involved in the various 
problems greatly enhances the likelihood of 
successful therapy. Everyone agrees that emo- 
tional, social, situational, and kindred fac- 
tors may cause complications in any somatic 
illness, but without some systematic knowl- 
edge it is difEcult to deal efiSciently with the 
mass of facts accumulated by mvestigation 
How, then, may the surgeon equip himself 


with the information necessary to enable him 
to recognize, interpret, and treat the per- 
sonality disorder that he may meet m his 
practice^ Whether or not the patient is men- 
tally ill before an operative procedure or may 
become so during or after such a procedure, is 
not as important as the interested attitude 
and factual groundwork of the surgeon. We 
believe that, if surgeons took the time and 
expended sufficient energy to investigate the 
past history of the patient, the relevant family 
data, the origin and development of present 
illness, the underlying personality of the pa- 
tient and the signs and symptoms which may 
appear more or less to be related to the sur- 
gical complaint, there would be fewer un- 
necessary operations, and if intervention were 
indicated, the patient would be better pre- 
pared for it and would experience a much 
more tranquil convalescence. Incomplete ex- 
amination and inadequate diagnostic study 
without evaluation of personality make-up 
may lead to unnecessary surgical intervention 
Let the following case abstracts exemplify 
what is meant: 

Case i E F., a white female, 27 years of age, sin- 
gle, was admitted to the medical outpatient depart- 
ment of the Colorado General Hospital on January 
II, 1937, and was referred to the Psychiatric Liaison 
department on March 2, 1937 Her complaints were 
sudden, abrupt pains all over her body, puffing of 
various regions of the body, nervousness and depres- 
sion of mood Previous operative history was as fol- 
lows. puncture of left ear drum at 9, tonsillectomy at 
10, re-operation of tonsils at 13, nasal septum opera- 
tion at 13 , radium treatment for inward goiter at 13 ; 
appendectomy at 14, drainage of gall bladder at 22, 
puncture of cyst of right ovary at 22, cholecystec- 
tomy and right ovariectomy at 23, thyroidectomy 
at 23, hemorrhoidectomy at 26 Physical, neurologi- 
cal, laboratory and psychiatric examinations were 
completed and a diagnosis of a tense, depressed, in- 
secure, hysterical personality with somatic conver- 
sion symptoms was established. Treatment was 
both supportive and causal with special care to point 
out the significance of the emotional factors of 
domestic incompatibility, worry over increasing age, 
unemployment and fear of invalidism Inasmuch 
as it was necessary for the patient to return to her 
home in a distant part of the state, only 2 inter- 
viens uere possible, during which time the patient 
was able to appreciate the role of the emotional fac- 
tors in her present complaint. 

Case 2 The patient was a 21 year old, single, 
white girl, who entered the hospital with the family 
physician’s statement: “Hjiperthyroidism and ex- 
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man 'mil bear -with equanimity a wen on his hand or 
a wart on his nose but a small varicosity in the scro- 
tum will keep him awake at night and depress him 
during the day I have operated upon many vari- 
coceles to cure a malady that was above the neck ” 

One should also mention the psychic trauma 
and concern over the frequent peltdc eviscera- 
tion m the female and amputation of limbs 
in either sex However, the most frequent 
complications are those encountered in the 
postoperative phase (2, 12). They may be 
due to the following, neglect in immediate 
postanesthetic care m respect to assurance, 
encouragement, and re-orientation, Preu and 
Guida recently described the modus operandi 
of postcataract panics, toxic and infectious 
complications leading to deliriums and other 
symptomatic psychoses, caused by the unwise 
choice of an anesthetic, etc ; lack of adequate 
fluid and nutritive factors causing dehydra- 
tion, ketosis, a-vitaminosis, injudicious chemi- 
cal sedation intensifying pre-existing delirious 
states or actually provoking drug delirium; 
and failure to inform the patient as to what 
was done and the result obtained 

The symptomatology of the complications 
varies in form and content. The following 
outline may be of value. 

Pre-operative (i) Pre-existing instability, 
neurosis or psychosis intensified by hospital 
admission; (2) development of fear or panic 
state due to inadequate or injudicious prepara- 
tion (ill-considered, tactless remarks, demon- 
strations, etc ) 

Posl-o per alive (i) Psychoneurotic symp- 
tomatology (from monosymptomatic hysteri- 
cal syndromes to the more diffuse anxiety 
states), (2) symptomatic psychoses (deliriums 
due to chemical sedation or to toxins, infec- 
tion, or malnutrition) , (3) the frank psychoses 
(mania, various types of depression and schizo- 
phrenia). 

Since drugs definitely increase the tendency 
to deliriums, a short discussion of the latter 
will be in place A delirium may be defined as 
a disturbed mental state in which disorienta- 
tion, a predominating effect of fear, and usu- 
ally a tendency to hallucinations are present 
These are closely connected -with somatic con- 
ditions in that they are dependent upon, or 
associated with, intoxication, drugs or poi- 


sons, nutritional disturbances, circulatory 
phenomena, and metabolic disorders. These 
disturbances produce temporary brain changes 
winch are in the nature of edema, or the ob- 
scure concomitants of fever, dehydration, and 
acidosis. The occurrence of delirium should 
not be considered merely incidental to the 
principal disease picture It is a complication 
that may, and in a great percentage of cases 
does, interfere with the treatment of the 
clinical problem in hand. To say the least, it 
increases the suffering, prolongs the duration 
of the illness, and may necessitate special hos- 
pitalization of the patient, it may even be a 
personality disorganizing factor of such mag- 
nitude as to produce chronic invalidism and 
incompetency The delirious patient, befud- 
dled, disoriented, hearing threatening voices, 
misinterpreting situations, overwhelmed by 
misgi-vings and fear and given to action, is in 
potential and acute danger of injuring him- 
self and even of losing his life by jumping 
from a window. A very large percentage of 
deliriums either are preventable or can be 
ameliorated if recognized early. 

TREATMENT 

Treatment must, of necessity, be preven- 
tive as well as causal and supportive. The fol- 
io-wing points may be of value in stressing 
treatment possibilities 

I It is most important to look upon the 
sick patient as a variously integrated per- 
sonality rather than a caricature of a diseased 
viscus This means that in addition to ade- 
quate physical, neurological, and laboratory 
examinations an attempt should be made to 
discover and interpret the development and 
significance of the symptomatology from the 
points of view of the personal and interper- 
sonal aspects as well as the more tangible im- 
personal or somatic This will include a care- 
ful differential diagnosis of those physical dis- 
orders which are frequently simulated or com- 
plicated by psychogenic factors, as thyrotoxi- 
coses, gastric and duodenal ulcers, colitides, etc 

2. Simple, understandable and sympathetic 
formulations should be given to the patient 
These should explain the nature of the im- 
mediate hospital environment, the nursing 
procedures, and the various examinations, 
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■IS oad!bl«?,pIo,im!ool Up>iotomy... (■•« ?»«« In pre-nom coi^umrat oos (!», 
performed and nothing was found The sto^r c, d), the author has pointed out the Hi 
showed the patient to be a rather independent per frequent psychiatric compUcations m surS^O 
son who had always supported berse/f S«««i after wneral practice tV'e have disoisSM 

hsi raii.jte > 1 >' b'uj' ™Sw the cou?tc-, and tact oi the smewa » »>' 

Up her job and depend upon her husband s smaWro ^ ^ .l, f,^era 

uncertain income ^She t«enled this 5 lD 3 tiou be ptc-operative period The " 

came anrious about it and developed tfee above ttoa, itself, may be an important lact 
symptoms after the child which increased her respon precipitating or jntensifjnng depressive or 
sibibties and accentuated the finaneiaf di/HcvUm 
\Vhen the diagnosis of ulcer was made the patient 
became body cflnscwtw and tatocure and this has 
continued Psychiatric study and therapy resulted 

in notable improvement _ 

These case histones are oted to stress the cents the genital organs Regarding gw 
point that adequate investigation Qf the urinary surgery in the male he stated 
endowments and experiences of the person ’Vjaay changes may take place ic the 
11 ..V -11 go f.r to 


anxiety states 
Taylor, a surgeon, corroborated our impres 
Sion that a disproportionate amount of emo 
tion IS aroused in any procedure which con 




fewer unnecessary surgical operatiom, but on affecting the gewwis Itjs 

fewer residual states of psychic or otber in <j£im found nwessary to correct some tricui? 
vahdJsm m which the patient u,ual|y order that otherw,.e would be a 

an outlet for emotional coafiict in the form neuewthema that is wtcckmg a business career 



THE TREATMENT OF OTITIC MENINGITIS DUE TO 
STREPTOCOCCIC INFECTION BY SURGERY 
AND SULFANILAMIDE 
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A 


LMOST unbelievable is tbe improved 
I prognosis in streptococcic menin- 
\ gitis brought about by the intro- 
duction of sulfanilamide and its deriv- 


Ltives Scarcely 3 years ago G Domagk 
irst reported this valuable form of chemo- 
herapy, and yet the numerous enthusiastic 
■eports in the literature already indicate a 
irastly improved future for streptococcic 
neningitis therapy (3, t6, 23, 33, 35, 41). Our 
pre-sulfanilamide records, as well as those of 
athers, show a depressing mortality of close to 
100 per cent for streptococcic meningitis, the 
type or the earnestness of treatment not- 
withstanding; whereas the previously men- 
tioned articles indicate an encouraging 20 to 
45 per cent mortality. The cases to be re- 
ported here, also, substantiate this more hope- 
ful outlook 


The term otitic meningitis implies, of course, 
a meningitis resulting from a pathological 
auditory apparatus Its significance to the 
otolaryngologist is best shown by a series of 
autopsies including no cases of suppurative 
meningitis in which approximately three- 
fourths were shown to have otitic infection as 


the primary etiological factor (ii) To estab- 
lish such a diagnosis clinically one must rule 
out by careful history and p^sical examina- 
tion (i) any infectious process, local or gen- 
eral, producing the meningitis and antedating 
the otitis media, or (2) any intercurrent infec- 
tion which is accompanying a suppurative 
otitis but which in itself accounts for the 
meningitis Not infrequently an ear infection, 
throwing out organisms to produce a menin- 
gitis, is overlooked or more often considered 


non-surgical because of a lack of dinical or 
x-ray findings. The practising physician must 
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learn the lesson vividly portrayed in recent 
years at the Indiana University Hospitals by 
5 streptococcic meningitic autopsies, 3 of 
which disclosed unoperated upon unilateral 
or bilateral mastoiditis and otitis accounting 
for the meningitis 

Our desire is to describe 7 cases of menin- 
gitis treated with sulfanilamide and surgery as 
indicated. Four had hemolytic streptococcic 
meningitis, i a serous meningitis accompany- 
ing an acute streptococcic otitis and mastoidi- 
tis, I a serous meningitis with a Gram positive 
bacillary otitis and mastoiditis, and i a men- 
ingitis due to an unknown Gram negative 
bacillus It seems warranted first to empha- 
size briefly salient points concerning strepto- 
coccic otitic meningitis and the chemothera- 
peutic agent, sulfanilamide 

ETIOLOGY AND PATHOGENESIS OF 

STREPTOCOCCIC OTITIS MENINGITIS 

Obviously by definition such a meningitis 
results from the entrance of streptococci into 
the cerebrospinal system from an otitic focus 
Such a meningitis tends to be fulminating; 
however, the actual speed of development de- 
pends largely upon the pathway of infec- 
tion (8). 

Pathogenetically, the organisms may travel 
from the ear to the meninges by direct exten- 
sion via the eighth nerve, through persisting 
sutures or dehiscences, through the aque- 
ductus cochleffi or ductus endolymphaticus 
(27), or through an osseous discontinuity re- 
sulting from trauma or operative procedure 
The spread may be hematogenous, but prob- 
ably most common is the propagation by 
thrombophlebitis from an area of osteomye- 
litis or periostitis produced by an expanding 
middle ear iifiection (10). A true strepto- 
coccic meningitis will be suppurative in type 
although one may have a serous or sympa- 
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3 One shnuM avoid untactful remarl'S, un 
necessary phrases or the demonstration of 
charts and roentgenograms ^hich maj startle 
or frighten the patient 

4 One should take care to a\oidovErdosage 
of chemical sedatives, to be arvate of suscepti- 
bility to the various drugs used in basal anes 
thesia, and to use hydrotherapy 'ahenever 
possible 

5 Toxic and infectious complications 
should be prevented by due attention to fluid 
balance and to an adequate nutntivc state 

6 In unstable individuals, particularly in 
the psychoneuTotic group, operative interven- 
tion, in all but emergenev conditions, should 
be postponed It is in this group of problems 
that one meets the all too frequent operation 
for the removal of adhesions A careful scru 
tiny of the presenting complaint from all 
points of view, including that of a bnel per 
sonahty appraisal, will decrease the number 
of unnecessary operative procedures 

7 If operative intervention is indicated in 
a patient who is manifestly neurotic or psy- 
chotic, psychotherapeutic measures should be 
instituted, if possible, before and after the 
operation 


StJMStARV AND CONCLUSION 
The attention of the surgeon has been called 
to the following needs tact in surgeon patient 
relationship, thorough and adequate per 
sonahtv analysis of each patient, apprcaation 
of the tOle that emotional conflicts play in 
creating, complicating, or masking Mimalic 
disease, and the avoidance of postoperative 
complications by the maintenance of an ade 
quate fluid balance, nutritive state and the 
judicious prescription of chemical sedation 
This has been a most welcome opportunity 
to review a feu major problems which need 
the mutual co-operation of the psjcluatnst 


and the surgeon Each is a practitionw of ifie 
healing art upon the patient, who should not 
be thought of as a mechamred collettm o( 
organs, but as a reacting person mth in 
dmdual personahlv functions It u hoped 
that a wider dissemination of this point of 
view wiH lead to greater understanding and to 
further perfection of methods of diagnosis and 
treatment m the field of our common mteiests 
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surgery rather than as a substitute for local- 
ized drainage Philosophically, Levjy states, 
“The elimination of a large amount of surgery 
now done in otogenic meningitis may be in the 
ofl&ng, but it would stiU seem advisable to 
operate until our diagnostic skill is improved, 
particularly so with chronic ears ” 

Exposure of the dura to the full extent of 
involvement has become a widely used pro- 
cedure, advocated by many. Some (14), on 
the other hand, are not convinced of its 
efficacy, and almost all are opposed to opening 
the dura unless definitely indicated In such 
a case it is wise to close over the dural gap 
with fasaa, muscle, or some other tissue so as 
to avoid a persistent connection with the 
pneumatized air cells which might serve as a 
pathway for future infection. 

For cerebrospinal fluid drainage the tend- 
ency is toward simple, regular lumbar punc- 
tures at 8 to 24 hour intervals depending on 
the amount of intraspinal pressure and cis- 
ternal or ventricular taps in the event of 
block Lumbar puncture was first introduced 
in 1890 by Wynter, and cisternal drainage in 
the following year by Ballance (i8). Pro- 
cedures described since that time have tended 
to be more radical, a recent example of which 
IS Kubie’s method of forced drainage These 
more formidable procedures are frowned upon 
to a great degree (18, 23, 35) 

Supportive care plays a major role in every 
Streptococcic meningitis recovery The usual 
seventy of such a case demands intravenous 
fluids and frequent transfusions according to 
the indications as well as absolute physical 
and mental rest Sedation permits calmness 
and conservation of energy, an easily assimila- 
tive and eatable diet plus ample fluids allow 
build-up and support Stimulants of general 
metabolism and hematopoiesis, particularly 
leucocytosis, can be of value Atkinson stresses 
these points in his pre-operative management 
of acute streptococcic mastoiditis, but un- 
fortunately with otitic meningitis one cannot 
wait for mastoid localization, as he advises in 
treating mastoiditis per se, since most of the 
value derived from surgery is obtained early 
in surgery. 

Fighting the infection by means of serums 
and chemotherapeutic drugs has made the 


greatest recent advancement because of 
sulfanilamide’s introduction. The many t^es 
of serum offered on the market are of variable 
value in therapy Autogenous serum intra- 
spinaUy has been recommended highly by 
some (27), particularly in a slowly responding 
case. They reason that the blood has at- 
tained a fairly high titer by that time, and 
since the choroid plexus tends to prevent the 
passage of immune bodies, intrathecal ad- 
ministration of the blood serum should raise 
the titer in the cerebrospinal fluid 
The therapeutics of sulfanilamide have re- 
ceived bountiful attention subsequently to its 
advent into medical literature It probably 
has shone most brightly in the treatment of 
streptococcic meningitis Recommended dos- 
age varies to a moderate degree, but a review 
of the vast number of reported cases in the 
literature suggests a considerable amount of 
agreement among clinicians Oral and rectal 
administrations of sulfanilamide are pre- 
ferred although an o 8 per cent sulfanilamide 
solution given subcutaneously and intramus- 
cularly, or subcutaneous prontosil injections, 
are noteworthy in the vomiting or comatose 
patient. Intravenous sulfanilamide usage is 
advised by only a few men and intrathecal 
administration of the drug is discouraged by 
Adolph and Lockwood, and others (3 et al.) 
who reason, that because the streptococci are 
doing their damage deep in the meninges 
rather than out in the cerebrospinal fluid, sul- 
fanilamide placed therein can have little effect 
Furthermore, the spinal fluid concentration of 
sulfanilamide approximates closely that of the 
blood despite the method of administration 
Dosage has more or less regulated itself to 
around three-fourths of a grain of sulfanilamide 
per pound of body weight taken orally at 4 to 
6 hour intervals, 5 to 50 cubic centimeters of 
o 8 per cent sulfanilamide solution or pronto- 
sil parenterally at 6 hour intervals or longer 
depending on the case Simultaneous dosage 
of sodium bicarbonate orally or sodium lactate 
intravenously, if the patient is unable to take 
alkali by mouth, will combat the acidotic 
tendency which often develops We and many 
others (3, 5, 35) have noted the rapidity with 
which a patient with impaired renal function 
will build up a blood sulfanilamide concentra- 
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thetJC menmgjtjs with turbid spinal fluid un- 
der incteaucd pressure, increased ceU count 
(usuah> predominantlj polyrooiphonudean), 
and negative albumin, glotiulin, smear, and 
culture A localized suppurative meningitis 
with an accompanjing serous meningitis is 
also possible 

DMGSOStS 

The history and the physical findings of 
meningeal irritation plus the laboratory report 
of the prompt diagnostic spinal tap usually 
lead to a diagnosis One must bear »n mind 
and differenbate by the above procedures 
other possibilities such as meningismus which 
usually accompanies acute systemic uifec- 
tions, encephalitis, poliomyelitis, and benign 
lymphocy tic chorimeningitis, acute syphilitic 
meningitis, subarachnoid hetnorthage, local 
ized suppurative meningitis, and s< rous men 
mgitis (46) The latter j conditions and a 
generalized suppurative meningitis tend to 
come into the hands of otolaryngologists be 
cause etiologicallv there is often an underlying 
otitis, mastoiditis with assoaated epidural 
abscess, or sinus thrombosis 

The spinal fluid m streptococcic meningitis 
IS charactenslically turbid under increased 
pressure, elevated cell count, and polv 
morphonudears predominating as a rule The 
cloudiness is produced bv the resultant irtita 
tive tissue erudation (,10'' thereby serving 
partly as a guide to the case’s progress The 
albumin, globulin and lactic aad are vanablv 
increased A typical meningitic gold curve 
will usually be obtained Serology, smear, and 
culture are valuable m diflercnintion, and 
the streplococa will eventually be found 
thus if they have broben out of the original 
focus in sufficient number and it permitted to 
multjplv Degenerative forms of strqitococa 
and cetiain other pathogenic organisms may 
appear Gram negative 

Other laboratory wocL such as unnalysis, 
blood count, and the like must be considered 
in evaluating a case To follow a patients 
progress adequately one can follow the sug 
gestsons of Maicwell m the management of 
otitic sepsis He advises observing frequent 
pulse, respiration, and temperature readings, 
following daily blood counts, urinalyses with 
centrifugate smear study, and b’ood cultures. 


examining the patient often, and oiien-g 
chest X ray examination, etc , when indicaW 
The good clinician never forgets that the^fk 
patient, as one with meningili» for exatqile, 
may contract some other pathology to com 
pheate the picture 

Streptococcic meningitis calls for prompt 
diagnosis and treatment One must not ddiy 
m performing a diagnostic spinal tap canyang 
through any surgical procedure that is mdi 
cated, and instituting other therapeutic meas- 
ures ^ few hours of procra«tinaljon miv 
greatly affect the prognosis Persistent head 
ache and developing meningeal irnlalion in 
the presence of oiitis and mastoiditis calls for 
immediate action particularly so with a 
sclerotic or poorly pneumatized mastoid in 
which the easiest pathway for the infectwa b 
toward the menmges 


fherapy in slteptococac meningitis, u 
noted, demands prompt, logical action H«ff) 
as m nutnerous phases of medicine, one firds 1 
wide vanation in the recommendations pw* 
pos^d by different successful clinicians 
article late in 1937 (a;) reviened extensnelv 
the multitude of therapeutic procedures nhiui 
have had their day or are non in 1 ogtie N«i « 
theless most of the recent Iiteratur** u’i 
cates that the majority sub«cribe mainly to 
the fundamental objectives, of (r) e adicatol 
the etiological focus, ('’) draining the cerebro- 
spinal fluid regularly and frequently, iy 
neutralizing infection n ith stnims and 
therapeutic agents, and {4) supporting tw 
patient conscientiou ly ,, 

R«noval of the pnmarv focus usually cast, 
for surgery, uhich roust be adequately mni 
pletc for each particular case tthetticr one 
does (tl a simple mastoidectomy, (■’) araoica 
mastoidectomy, (jl an uncovering or opettinf 

of the lateral sinus, (4) a wide e<po»n«<’‘ 
dura, fs) n labynntbotony, or fo) a 
of the entire operative field when 
ptis follows surgery, depends upon the c 
historv examination, and findings at op 
lion The introduction of suIfamUn^de 
been haiW by some aa a possible su s i ^ 
for surgery in these cases Far more logics ), 
sulfamlaroide should serve as an adjucc 
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of sulfanilamide than does the blood due to a 
concentrating power of the mammary gland i 
and (3), the drug, when given to a pregnant 
woman, reaches the placenta and may account 
for increased fetal mortality and morbidity. 

DERIVATIVES OF SULFANILAMIDE 

Although vast numbers of sulfamlamide 
derivatives have been tried experimentally 
and clinically, the original product appears 
far ahead at present in eSectiveness and ap- 
plicability The derivative running a close 
second is prontosil and its concomitant usage 
with sulfanilamide receives considerable com- 
ment in the literature. Neoprontosil has been 
found to be apparently less toxic clinically 
and a worthy substitute for sulfanilamide 
although absorbed more slowly (5) The same 
clinical series found di-methyl-di-sulfanilamide 
less toxic in general usage except for a periph- 
eral neuritis developing in approximately 6 
per cent of the cases. This drug was, there- 
fore, not used further Neoprontosil yields 
only one-fourth its weight in sulfanilamide so 
that Applebaum feels that its therapeutic 
action results from some other factor besides 
sulfanilamide He recommends its use orally 
as well as a combination therapy with the less 
complex sulfanilamide. 

Enumeration of further instances of satis- 
factory sulfanilamide therapy as reported m 
the literature includes cases of erysipelas, 
pneumonia, scarlet fever, streptococcic sore 
throat, adenitis, urinary infections, sinusitis, 
and many others (17 etal.). Of almost unques- 
tionable value is its administration in strep- 
tococcic otitis media and mastoiditis, par- 
ticularly in the prevention of complications 
therein (2) 

On the other hand an attempt to clear up 
several cases of positive streptococcic throat 
carriers proved disappointing (21). A still more 
varied application of the drug is found m the 
recent reported satisfactory treatment of 
ulcerative colitis with neoprontosil (5) No 
doubt, in final analysis, such ardent wide- 
spread application of the drug will be unwar- 
ranted but at present no one can be criticized 
for trying it in certain conditions, particu- 
larly those for which past therapy has proved 
discouraging 


TOXICITY OF SULFANILAMIDE AND 
ITS DERIVATIVES 

Medical history relates again and again the 
consequential disasters which almost invari- 
ably follow the introduction and extensive 
application of a drug greeted with such en- 
thusiasm as was sulfanilamide. Complica- 
tions therewith obtained a head start through 
the unfortunate “elixir of sulfanilamide,” 
which later was proved to have brought about 
so many fatalities because of its solvent, 
diethylene glycol (15). No doubt, to prevent 
such mishaps any future therapeutic agent 
should receive exhaustive experimental tests 
for toxicity, compatibilities, and the like, 
prior to its acceptance by the medical profes- 
sion; and yet, experimentation progresses 
cautiously and painstakingly, whereas enthu- 
siastic therapy too often runs hog wild 

Even though the drug has many toxic 
manifestations, fortunately most of them are 
not serious, regrettably, the mechanisms pro- 
ducing many of them are not known Experi- 
mentally, with mice, rabbits, dogs, and human 
marrow cultures, no permanent tissue damage 
could be demonstrated after an average dose 
(31J 36)- Possible toxic manifestations are, 
namely, malaise, anorexia, nausea, vomiting, 
tinnitus, dizziness, mental confusion, cyanosis, 
fever, abdominal cramps, diarrhea, hepatitis, 
nitrogen retention dermatitis, anemia, throm- 
bocytopenia, and perhaps others The “drug 
fever” usually appears after a week to a week 
and a half of therapy. As to the incidence of 
these, it is impossible to formulate any com- 
plete statistics, however, in a series of 114 
consecutive cases of beta-hemolytic strepto- 
coccic infections treated with sulfanilamide by 
Hageman and Blake (i 7) such toxic comphca- 
tions occurred in 56 per cent, with cyanosis 
being by far the most common "V^ether 
some of these in the future can be prevented 
in a similar manner, as is acidosis with its 
resultant cyanosis now avoided by the con- 
comitant admmistration of alkali, rests with 
future experimentation. Some acetyl sul- 
fanilamide is produced from absorbed sul- 
fanilamide, and data indicate that it is more 
toxic than sulfanilamide itself (31) 

The toxic reactions enumerated are soon 
relieved almost invariably by discontinuing 
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tion This fattm plus the several tovic mini aggressins, leucnadins, and other antoW 
festations customaij with this drug group cytic substances (36, 37) To iranrove the 
must ahta^ be borne m mmd reganiless of (etiabihty of this viewpoint Os^d and 
the dosage being used Brownlee (36') remarked “Clinically jU 

Suifaniiamide has been proved to be of famlamide's) rapid alteration of th/coura of 
valuemtreatingcxpenmentallymducedstrep erysipelas, streptococcic meningitis, etc u 
tOTOcac meningitis m white r its (a), rabbits, more easily e^gslained on the basis t>f neuirali 
and monkeys (25) Other recovered cases of zation of toxin than on the basis of a bat 
otJtic strept^ccic meningitis treated dime tenadal action ” Contradictorily, others (m) 
aliv with sulfanilamide and mastoidectomy as disclaim any antitoxic mode of action fautiti 
indwated are cited in the recent literature by stead stress the slowing effect on streptocococ 
authors other than those mentioned {13, ij, multiplication and metabohsm which m tom 
38,42,44,45) Amongnumerousotherarticles accounts for decreased toxin formation Still 
are complete recoveries reported for a case of others (2, 45) have published their etpen 
otogenic memngilis due to an anaerobic Strep mental work disproving the theory that in 
tococcus hsmolyticus beta (43) and acaspdue creased phagocytosis plajs a part in sul 
to a nonhemol>tic streptococcus (30) Cx fanilamide action Working with white rats 
perimentally in monkevs and rabbits (25) and and mice they could show no evidence of m 
clinically it appears encouraging m pneumo creased phagocj tosis by either the leucocytes 
coccic meningitis when used conjointly with or cells of the reticulo cn^tbehal sjstem 
specific tvpe serum (3, 35), and may prove Clinical observation indicates that the effect 
helpful m the future m treating mimngococac of the suifamlamide apparently ismdeperde t 
and influenzal meningitis The drug's great of the leucocytes since a developing Wco 
success in otogenic meningitis may warrant penia is the rule and there occurs no pro- 
Us usage m thr future as an empirical treat portionate increase m thepoIjmoT>hoaiia«ir 
ment, despite negative spinal fluid cultures cells (7) Hedging on the issue, we ace ■“ 


(26) 


dined to believe that sulfanilamide furthers 
bacteriostatic, bactericidal and antitoxic ac 
lion, thus reinforcing the body ’s own mechss 
isms to eradicate certain types of infecuoo 
As to sulfanilamide s effective concetitn 
tion the use of human marrow cuhurrs 
showed a i 100,000 concentration to be « 


PllARMACOLOC Y OT StTUANILAMIOE AND 
ITS DERrVATIVFS 

Of chief interest is the mode of action of 
sulfanilamide about which there has appeared 

much ado m recent literature Long and » 1 - , 

Bliss (28), Amencan pioneers in this momen efficient as any against the striptowccus (3 ; 
tons therapeutic advancement first desenbed Now, such a proportion is easily obtained v 
the effectiveness of the drug as being due 10 the accepted administration of sulfamami 
bactenostasis which in turn promoted phago and can be maintained by doses at 
cy tosis by the polymorphonuclear cells early mately 6 hour interval, because in 
in treatment and by the monoiytes later age case the maximum blood conceitratio 
Further experimentation by these workers reached in 4 to 6 hours 
(2n't strengthened their original conclusions dosage the blood sulfanilamide perce i 
and promotf d the theory that retarded strep will be roughly proportional to the 
tococcic proliferation lessened the output of drug given provided no unpaired urina^ 
leucoadms and similar toxicproducts, thereby cretion exists, as noted Hepatic 0^ ^ 
aiding phagocytosis moderately severe anemia 'j'''™' 

Based upon mdely vaneil cbnical and ei- e«ra precautions to present dangere re 
penmental observations, other men (ai, 25) centrations Noteworthy, \ 

have armed at conclusions basically siimlar nervations concerning evcretion W lit^^j 
to those of long and Bliss However, some to 70 per cent of absorbed 
have maintained that the primary eject is a via the unnaiy tract, (2) LttaUon 

neutrahaation of the orgamsmal (nans, le mother the tnillc carnes a higher content 
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Fig 2 Case 2 An acute hemolytic streptococcic meningitis, 
mastoiditis, and otitis media complicating scarlet fever 


Symptoms grew progressively worse The past 
history was negative except for frequent bilateral 
suppurative otitis Examination on admittance 
showed the patient to be acutely ill and irrational, 
with right ear drainage, right mastoid tenderness, 
infected tonsillar crypts, dental sordes, neck rigidity, 
and absent patellar reflexes On the day of admit- 
tance a right mastoidectomy was performed Pus 
was found together with extensive bone necrosis. 
The dural plate of the middle fossa was involved, 
and a wide exposure of the dura as well as of the 
lateral sinus was performed Sulfanilamide was ad- 
ministered rectally and later orally Frequent spinal 
fluid drainage was performed and general supportive 
measures used The patient had a good recovery 
and was discharged on July 18, 1938. The laboratory 
findings were as follows, white blood count on ad- 
mittance 19,400, red blood count 3,800,000, urine 
negative except for few hyaline casts and pus cells; 
spinal fluid cell count 2,290 with elevated globulin 
and lowered sugar, 3 positive hemolytic strepto- 
coccus cultures, x-ray of nght mastoid showed in- 
creased density and sclerosis The final diagnosis 
showed (i) mastoiditis and otitis media, acute right 
Streptococcus haimolyticus, and (2) meningitis. 
Streptococcus hmmolyticus 

Case 2 No 22001, J F , male, white, aged 8 
years The patient, an emergency case, was brought 
to Riley Hospital on March 3, 1938, nith headache, 
draining right ear, backache, and occasional vomit- 
ing The onset had occurred 23 days before with 
bilateral earache, 2 days later scarlet fever rash was 
noted, and bilateral aural drainage started 3 days 


afterward. Sulfanilamide was administered by a 
local doctor After weeks frequent headaches 
occurred This and other symptoms were severe for 
the last 2 days before admission Two years previ- 
ously both ears had been draining. Examination 
on admittance showed a desquamating skin, puru- 
lent nght otitis, and nght mastoid tenderness 



• 3 An acute hemolytic streptococcic men- 

mgitjs followang a unilateral mastoiditis and terminally 
developing a suppurative labyrmthiUs 
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the sulfanilarajdc Gra%er complications, 
which appear n\ote like drug idiosyncrasies, 
happen all too frequently for comfort, judging 
from the njraeroi.s reports in the hteratore 
Sa or mote cases of fatal graiiuloc>top«-nia 
have been reported due to sulfanilattiioe or 
prontosil , these reports demonstrated matura 
Uon arrest vn the bone marrow and phago 
cytosis of iron pigment, representing a hemo 
1 > tic type of anemia (.6, 40I At the Indiana 
Unnersitj Hospitals «e have experienced 
onW one such case ixhich ended miraculously 
mreco\er> 

Another serious compbcation, acute btmo 
lytic anemia Occurs occasionally and, hhc 
roost drug idiosyncrasies, develops as a rule 
nith surprising rapidity Judging from the 
several cases cited m the literature (jq, 24), 
one can etpiit satisfaitory recovery after 
withdrawal of the drug and one or more trans 
fusions Much more commonly a patient 
develops a macuIopapuUr dermatitis r to 3 
weeks after th^ first dose of sulfanilamide 
uhich clears with some desquamation over a 
period of da> s to weeks after the dr% « du. 
continued Other toxic sjraptoms tend to 
precede the skin rash so that this tone mam 
Testation can frequentW be prevented by re 
ducing the dosage, or, i{ possible b> slopping 
the drug’s administration Sesere cases of 
dermatitis medicamentosa from sulfanil-unide 


base been described dunag the past jear 
(»a. S 4 , 39) 

This discussion concerning iulfaniwojJt 
toxiaiv emphasiais tht necessity hr wJ 
tmued obsenation of the patient in order W 
note the appearance 01 an) earl) toxic roan, 
fcsiations The latter should serve a* 
signs to promote a doser check on the ^ 
ticnt's general condition, hemoglobin teai 
mgs and blood counts Beware of a dev ekp 
mg feucxjpenia or anemia' 


PRESENTATION OJ CASES 
The accompanjing tables represent m th? 
upper graph the patient’s temperature cour^, 
the daj when surgery and tran®lus!on« were 
performed, and the daily sulfanilamide dosag*- 
The lower graph in each tahJeshoB« thespw" 
fluid cell count, the spinal fluid sugar, and w 
blood or spinal fluid sulfanilamide concentta 
tion m miffigrams per 100 cubic centimeter 
of blood 

Tour cases of proved hemoIvtK strep'*^ 
focac meningitis were treated with wastoil 
surgery as indicated and sul/aidainide 


Case* No *0506 L McC,male *S^ 

i rears Th» iMtjfOt an erne gency 
trojgtit to ibfe Indianapolis Oty ■* . 

tj 19)8 wvlh tight aiital pain *“‘1 
ctapetalure and imtabitity Earactf tan 
lavs before and spontaneous orsmage ffe ce« 
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Symptoms grew progressively worse The past 
history was negative except for frequent bilateral 
suppurative otitis Examination on admittance 
showed the patient to be acutely lU and irrational, 
with right ear drainage, right mastoid tenderness, 
infected tonsillar crypts, dental sordes, neck rigidity, 
and abseiit patellar reflexes On the day of admit- 
tance a right mastoidectomy was performed Pus 
was found together with extensive bone necrosis. 
The dural plate of the middle fossa was involved, 
and a wide exposure of the dura as well as of the 
lateral sinus was performed Sulfanilamide was ad- 
ministered rectally and later orally Frequent spinal 
fluid drainage was performed and general supportive 
measures used The patient had a good recovery 
and was discharged on July 18, 1938 The laboratory 
findings w'ere as follow's. white blood count on ad- 
mittance 19,400, red blood count 3,800,000, unne 
negative except for few hyaline casts and pus cells, 
spinal fluid cell count 2,290 with elevated globulin 
and lowered sugar, 3 positive hemolytic strepto- 
coccus cidtures, x-ray of nght mastoid showed in- 
creased density and sclerosis The final diagnosis 
showed (i) mastoiditis and otitis media, acute right 
Streptococcus haimolyticus, and (2) meningitis. 
Streptococcus haimolyticus 

22001, J F , male, white, aged 8 
years The patient, an emergency case, was brought 
to Riley Hospital on March 3, 1938, with headache, 
draining right ear, backache, and occasional vomit- 
ing The onset had occurred 23 days before wath 
bilateral earache, 2 days later scarlet fever rash was 
noted, and bilateral aural drainage started 3 days 


afterward Sulfanilamide was administered by a 
local doctor. After lyi weeks frequent headaches 
occurred This and other symptoms were severe for 
the last 2 days before admission Two years previ- 
ously both ears had been draining Examination 
on admittance showed a desquamating skin, puru- 
lent nght otitis, and nght mastoid tenderness 



. Eig 3 3 An acute hemolytic streptococcic men- 

ingitis foUoivmg a unilateral mastoiditis and terminally 
developmg a suppurative labyrmthjtis 
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There were positive neck leg ind coniraUteral Ug 
iigns \ prompt ngbt mauoidectomy was per 
lormed bat no evidence ot dural perforattoa was 
louad The Utetal sinus was exposed and the wound 
drained and closed Ttitrcy five grams of suffaniia 
mide was admmisteied orally for S da)s <s grams 
4 times daily and then tapered off dosage during 
nest 6 days Eight tenth's per cent suUaiuiamide 
solution Has adsunistered intrathecatfy iz (imes 
j to 4 gram' tash tune There were aUo a ttansCa 
sipBs Sf equeat fluid drainage and other supportive 
measures used The patient bad an uneieotfid 
convalescence and was discharged with healed wound 
and drv ear on hlarch 25 1939 Laboratory tests 
showed urinary casts and pus ceils at first, white 
blood count 14 60a to zo 300 to nonnal, spinal fluid 
count 800 sugar too low to read elevated ^obulm 
and protein meningitic gold curve, 7 positive nil 
turesand smears for Streptococcus hxmmytictis and 
the right mastoid hazy on x ray Tbe final diagnoias 
revealed (t) mastoiditis and otitis media, acute 
hemolytic streptocou:us, ( ) meningitis fiemolvtic 
streptococcus and (3) scarlet fever convale cent 
(ass 3 ^»o SZ367, / D Z? male, ohite eged 
tz years This patient was an emergency admission 
to Riley Hospital on April Z7 1935 H«had/ro»taJ 
headache draining nght ear and was irntmtial 
Two and one half weeks before he had bad tonsillitis 
and a week later suffered with headache and earache 
T»o days later a local doctor removed a bean from 


tbe Tight ear cso&I There had been bloody atd 
purulent drainage since Four days af’er the 
showed seaisptic signs and bad been irratioouw 
the *4 hours previous to admission Examiaauoo«a 
admittance sao«ed a thick purulent drainage froa 
tbe tight ear, and the patient was stuporous TW« 
were positue neei: and leg agar Rabiaski wi$f» ' 
tive on tbe left, but there were ab ent pate'iiraM 
Acbifies refieies Oa cbe 6cst day a joirie 
mastoidectomy was performed at which tun* 
anda teoseiaie^teddurs nerelpaad Sulfatuhioi « 

waxgivenoraliv from the second day on The***^ 
repeated spinal tap with o 8 per cent sulfan^®'” 
solution intratbecaUy p times giving about 3 
earh une Blood transfusions intravenous 
anil streptococcus serum etc were given 
course was steadily downward riasal 
used during the fast z days The patient v 
May 9 1938 No autopsy was performed put “ 
examination of the mastoidectomy was 
\ subluzaPon ol stapes and a suppurative op) 
thitis were found The laboratory findings ir«f^s 
follows white blood count 18 800 toyTt^o®*® 3’ 
hemoglobin rs to 9 5 red Wood count j 3'o 
3330000 urine contlined afburaiD 
count 7 boo to 9 8ro to s>^ a mgn P" , 
morjAonuclear percentage increased 
protem no sugar meningitic gold currt Vlv-nto- 
and smears were positive persistently for oj w , 
coccus haimoly ticus Ifigbest blood 
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Fig 3 Case 5 A serous meningitis accompanying an acute unilateral strepto- 
coccic otitis and mastoiditis, complicated by a petrositis of the same side and bilateral 
bronchopneumonia 


percentage was 8 8 milligrams The final diagnosis 
revealed (i) acute mastoiditis, right Streptococcus 
haimolyticus, (2) meningitis, Streptococcus hairao- 
lyticus, and (3) right, suppurative labyrinthitis 
Case 4 No 22334, R D , male, white, aged 5 
emergency case brought to the 
Riley Hospital on April 20, 1938 The patient had a 
pain in neck, headache, and leg ache which developed 
during the 3 daj's previous to admission There had 
been right ear drainage for 10 days, and urinary 
Irequency was noted during the last 24 hours Ex- 
amination showed right ear draining, left drum 
white and bulging, patchy exudate on large tonsils, 
marked adenopathy on the right, and typical men- 
ingitic symptoms \ left myringotomy and right 
^mpie mastoidectomy were performed immediately 
Aecrotic bone, overlying the lateral sinus, and a 
tense and injected dura w ere found The patient was 
started on oral sulfanilamide and given transfusions, 
supportive treatment, intravenous fluids, etc Re- 
peated lumbar punctures were done as the patient 
gradually improved Two months later he required 
a left simple mastoidectomy The patient received 
4 x-ray treatments to mastoids and improved He 
was discharged July 26, 193S Laboratorj- findings 
were as follows white blood count 22,500 with 82 
per cent of polymorphonuclears on admission, non- 
protem nitrogen 48, spinal fluid cell count 1800 ivith 
high polj morphonuclear percentage to 1,976 to 
normal, increased globulin and protein at first 
positive cultures of spinal flu d, blood, and ear for 
btreptococcus hiemoh ticus The highest blood sul- 


fanilamide percentage was 90 milligrams, blood 
counts became normal except for a mild secondary 
anemia, pus cells and casts in urine cleared The 
final diagnosis revealed (1) mastoiditis, acute, right 
Streptococcus h®molyticus, (2) meningitis, Strepto- 
coccus haimolyticus, and (3) mastoiditis on the left 


Two patients with serous meningitis, re- 
sulting from an acute unilateral otitis and 
mastoiditis, recovered with surgery as indi- 
cated, sulfanilamide, and general supportive 
measures Etiologically the otitic infection in 
one was due to the streptococcus, and in the 
other to a Gram positive bacillus 


CASE 5 AO 22116, B C , female, white, aged 7 
yeiws The patient, an emergency case, was admitted 
to Riley Hospital on March 16, 193S, with headache, 
vomiting, fever, neck rigidity, and coma The onset 
occurred 9 days previously with headache and right 
earache Nausea and vomiting followed the next 
day and 2 days later irritability and neck rigiditx 
were noted Two dajs after the right drum drained 
spontaneousK and irrationahtj and coma developed 
Examination on admittance showed the patient to 
be acutelj ill, cyanotic, comatose, with right lateral 
bulging right drum, positive 
r ®^binski bilateral positive, and evidence 

of biJaterai bronchopneumonia The patient was 
placed in the oxygen room After 2 transfusions and 
other supportive measures a nght simple mastoidec- 
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tomv was performed under local anesthesia on the 
third day There was very Jittle bony destruction 
and the lateral sinus and dura were not espo^ 
Oral sulfanilamide was given and the patient iro 
proved and was returned to the ward after 4 days 
There were repeated spinal taps and a additional 
transfusions were gi\en However because of rede 
velopmg sepsis a revision of the mastoidectomy was 
done on Apnl 4 rgyS A suspected petrositis was 
found and the dura was exposed over the middle 
fossa There was a slow but good recovery and the 
patient was discharged on May 15 1938 Labora 
lory hndiDgs were as follows wbte blood count 
18 600 to 26 200 to 7 600 hemoglobin 9 to ii spinal 
fluid count i Jtj with high polymorphonuclear per 
centage to 2 os6 to 45 sugar low elevated globulin 
and protein ear cultures were found positive for 
streptococcus, blood and spinal fTnid cultures were 
negative The final diagnosis rev ealed (i) otitis and 
mastoiditis acute right streptococcus (r) serous 
meningitis (3) right petrositis and (4) bilateral 
bronchopneumonia 

Case 6 R B male white aged 10 years This 
case was an emergency admission to Riley Hospital 
on February 1938 The patient had headache 
nausea and vomiting pain in right ear and stiff 
nect The onset occurred 7^ weel»s before with 
sore throat followed by earache He improved until 
r week previous to admission when the symptoms 
mentioned betan His past historv was essentially 
negative ETammationonadmittanccshowedabulg 
ing right drum bilateral papiUedema positive 
Brudzinsky Babinski and Kemig A local doctor 
had given the patient sulfamtaniide A nght mas 


toideclomy had been performed at once etposuif 
the dura over the middle losss the sitius plate 
soft A good recovery followed with sulfanibmiw 
30 grains being administered daily for 8 dav» « 
grains daflv for 6 days blood liatsfisoT'S,ftequeaf 
spinal fluid drainage and supportive measures T« 
patient was discharged on March 15 1938 
wound healed Laboratory findings were as folio** 
blood sulfanilamide on admission n miJhgr*®* 
while blood count 7 950 to 15 600 to 7,300 piail 
fluid count 1 76s to 36 spnal flu d culture wis 
negative sugar was too low to read to normal e“ 
culture showed Gram positive bacillus The dmi 
diagnosis revealed (i) acute right mastoiditis w 
right otitis media Gram po'itive bacillus aoa w 
serous meningilui 

One case with acute urulateral, hemol>tic 
streptococcic otitis and mastoiditis and an 
aaxtmpanying meningitis due to an unknown 
Gram negative bacillus was treated success 
fully by mastoid surgery and sul/amlamide 
Case 7 No *1979 E H male white, *8'^ V 
years This patient an emergency case , 
muted to Riley Hospital on February 26 19^ 
severe right earache fever and weakness t** . 

set occurred 8 days before but there wa* "O .1 
drainage During the year previous he bao n 
3 attacks of right otitis media Examioatio 
admission showed a bulging right ear d™® ” j 
tender right mastoid positive Kemig 
Brudainski and temperature up to 1=4 o*8r<e» 
the following dai a radical right roaslotdect y 
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Fig 7 Case 7 Acute unilateral hemolytic streptococcic otitis and mastoiditis, oc- 
curring w ith a meningitis due to an unhnow n Gram negative bacdlus 


when large cholesteatoma, extra- 
dural abscess, and massive granulations about the 
lateral sinus were found The dura was widely ex- 
posed and the wound left open The patient was 
given DO grains of sulfanilamide daily for 7 days, 
then 40 grains daily for 12 days, and 20 grains daily 
m ^ 1040 grains was given in all 

n j were given and frequent spinal 

''li was done A good recovery followed 

and the patient was discharged April 13, 1938 
Laboratory findings showed white blood count 13,000, 
92 per cent polymorphonuclears, spinal fluid count 
,000, ear culture positive for Streptococcus hmmo- 
yticus, spinal fluid cultures revealed an unknown 
Gram negative bacillus, highest blood sulfanilamide 
concentration 4 4 milligrams The final diagnosis 
rcTCaled (t) mastoiditis and otitis media, acute 
right Streptococcus haimolyticus, and (2) menin- 
gitis, Gram negative bacillus r 


Edith Haynes, bactenolosist of Indiana Universil 
culture a smaU Gram necaUtc bacillus obtained i 

ac d suH e? t si«cimens of spinal fluid was non-motile It produce 
but deitrose and galactose, and slowly acidified glycen 

It didTnt ^ fourteen other carbohy drates and alcohols testci 

indol aSd r^“'''i produced no change in tmU. It foVme 

ivenereunabletodassify i. , 


SUMMARY 

Pre-sulfanilamide records of streptococcic 
meningitis show a depressing mortality of al- 
most 100 per cent, whereas recent reports and 
our results indicate an encouraging 20 to 45 
per cent 

Approximately three-fourths of all sup- 
purative meningitis cases are caused by a 
pathological auditory apparatus The im- 
portance of this pathogenetic factor cannot 
be overemphasized 

The etiology and pathogenesis of strepto- 
coccic otitis meningitis are discussed briefly 

Diagnosis must be prompt One must not 
delay in performing a diagnostic spinal tap, 
carrying through any surgical procedure that 
IS indicated, and instituting other therapeutic 
measures 

Treatment of streptococcic otitic meningitis 
consists essentially of the following factors 
(r) eradication of the etiological focus by 
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surgery nh}ch is adequately complete /or each 
particular case, (2) drainage of the cerebro 
spinal fluid must be regular and frequent the 
simpler procedures preferable, (3) support the 
patient conscientiouslj \\ith transfusions, 
intravenous fluids, phjsical, and mental rest, 
etc , (4) fight the infection with serums and 
above all sulfanilamide 
Sulfanilamide’s action maj be stated as 
furthering bacteriostatic, bactcnadal, and 
antitoxic action, thus reinforcing the bod>’s 
own mechanisms to eradicate certain tj^jes of 
infection 

Ncoprontosil seems to be the most promis 
ing of the man> derivatives of sulfanilamide 
The application of sulfanilamide therapy 
as reported in the literature is unbelievably 
varied No doubt in the final analysis, such 
ardent widespread usage of the drug will be 
unnareanted 

The frequency of toxic reactions and dan 
gerous drug idiosyncrasies in sulfanilamide 
therapy demands (he close observation of the 
patient both clinically and by laboratory 
procedures 

The 4 cases presented of otitic hemolytic 
streptococcic meningitis speak for themselves 
as to the advisability for adequate, timely 
surgery and for the administration of $ul 
fanifamide The one fatality m this group 
fCase 3) unquestionably had his life prolonged 
even though not saved by therapy The re 
<5ponse m Case 2 appeared almost perfect 
W'c have every reason to believe that the 2 
cases of serous meningitis reported here 
(Cases 5 and 61 judging from the seventy of 
infection perhaps would not have recovered 
had It not been for sulfanilamide 

Case 7 seems particularly mteresting be 
cause of its seventy and the etiological organ 
ism found on repeated spinal fluid cultures 

CONCLUSION 

After reviewing the recent literature con 
cerning otitic meningitis, particularly the type 
due to the streptococcus, and the chemo 
therapeutic drug sulfanilamide we presented 
7 cases of otitic meningitis treated dunng the 
past year with mastoid surgery as indicated 
and sulfanilamide Though the outcome of 
the^e cases was not perfectly satisfactory, we 


are happy to report such an unbelievable m 
provement m our end results 
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T he indications for surgical treat laryngeal tuberculosis out of r,i*!l patients 
ment of larjngeal tuberculo^ have admitted to the sanatonum, 12 8 per cent had 
underjjOne many changes since tht this compJication on admission 
comparatuelj recent and marked ad It is of interest historically to recall the 
vancement of thoracic surgerj as applied to statement of Sir Morrell Mackenzie in i 83 o 
pulmonary tuberculosis, and accumulated "The prognosis of laryngeal tuberculosis is 
experience in regard to the treatment of the always extremely unfavorable and it is not 
larvmx itself has led to a better understanding certain that any cases ever recover ' Tbeis 
of objectives and technique Vvas very bttle change m this view until Dr 

This study was undertaken with a view to George B Wood, of Philadelphia, introduced 
illustrate these facts by comparing a group of treatment into this country nearly 30 years 
136 patients treated during the 5 year period ago with the galvanocautery, and his state 
1923 to rpag, with a group of ij? patients ment, "Jf is undoubtedly the method par 
treated during the 5 year period, J933 to 1938 excellence for the treatment of laiytieal 
Both groups* had local surgical treatment, tuberculosis, and its U'e brings to the surgeon 
chiefly galvanocauterization, but the first that peculiar sense of elation which he feels 
group had practically no collapse therapy, when, through his interierence, suflwmga’vi 
artificial pneumothorax alone being employed death hav e been averted,’ marked a distinct 
in 4 4 per cent, whereas the second group had step forward The widespread use of 
many forms of collapse therapy applied to cautery, education of the public, building of 
49 3 per cent sanatoria and manv other measures have 


It is now a generally accepted fact that contributed toward an improvement ot prog 
etiologically the larynx becomes involved nosisjn this condition, and now with a cleawr 
secondary to pulmonary tuberculosis with a understanding of local procedures and 
positive sputum, and that to obtain a negative development of collapse therapy we ate able 
sputum as quickly as possible is one of the to offer a better prognosis in this complication 
main objectives in treating pulmonary tu than ever before In our second group of 
berculosis To this end, collapse therapy has cases, improvement was obtained m over 
been an important factor in improvnng prog 50 per cent of the patients and I feel that m 
nosjs the very near future, with the added help 0 

Diagnosis and pathology have been weU bronchoscopy in the treatment 0/ pulmonary 
studied and presented m many excellent tuberculosis, a much higher perctntage 0 
papers so will not be discussed Theinadence improvement will be obtained I^oreu y 
of the complication vanes widely depending says “The incidence of lar>nj:,eal tubercu oi 
upon what stage of the disease has been is much diminished, from 25 6 per 
studied In our group of 28S patients with 146 per cent in. all cases 0/ P**, , 

^ betculoas b-cause of coUapse therapy, but 

Frpin the Pepartment of Otol»ryngolog> Lnisersifj of Vir ^ g. j, gj. hematOgenOUS M 

ffinia Hospital _ _ , v i i, 

Presented before the Clinical Congress of the American C«JI^ miuaiy tuDCrculOSlS , 

ol N.. 1.,l Octote . 7 -.. .ws j ,l]„s, rates the results obtamed 

•These patients were all under the care of Dt rrank Staflewd 'TVio rpeiilts shoW a gain 01 

attheBIueRidgeSanaConuni »Virg(ai»htatcTobercnIo>sSar thesC S grOUpS JJie TCSUltS SHOW a b 
atonura The laryngeal procedures were all carried out by m Qjjt. ji 2 oer cent in thOSe obtaining a Deg 
Halsteads Hedffes and the uTiter and tbr thoraacsuigeiy by ^-1 ' H , , o . n.^r cent 10 

Dr^E C Drash of the Lniversity of \ rginia Ho pital The tlVC hputum and a gain of onlv 8 $ per 
wfiter^is mdebfed to them for the.r collahoratioo m fbei«P«a unprovement at discharge, aS 3 rCSUlt Of IBC 


‘ These patients were all under the care of Dt Frank Staflewd 
at the Blue Ridge SanaConuni » 1 irgiai* State TobtrcnIo«sSar 
atonura The laryngeal procedures were all earned out by Dr 
Halstead S Hedges and the nTiter and tbr tboraac sunrer^ 
Dr E C Drash of the Lniversity of \ rgmia Ho pital The 
writer is indebted to them for their collaboratioo la tbeprepua 
tion of this paper 
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Fig I A diagrammatic sketch of the larynx before 
operation, showing the fixation of both arytenoids in the 
midline by a healed tuberculous cicatnx 



Fig 2 A diagrammatic sketch of the larynx after 
operation, showing the increased ainvay and movable 
arytenoids, though some distortion is present 


addition of collapse therapy These figures 
seem somewhat lower than expected because 
many advanced cases were treated in the 
second group which were not treated in the 
first group All who have observed the results 
of collapse therapy are convinced as to its 
great value 

Table II illustrates the types of collapse 
therapy employed in the treatment of these 2 
groups, and is self-explanatory At present 
the trend seems to be away from operation 
on the phrenic nerve and toward pneumo- 
thorax, with and \vithout pneumonolysis when 
indicated, and thoracoplasty 
t,. Outside of cauterization, no other surgical 
procedures were necessary except 3 tracheot- 


omies, I plastic operation for stenosis, and a 
number of bronchoscopies 

There has fortunately been a tremendous 
change in our ideas of medical treatment The 
literature enumerates a great many drugs and 
other curative procedures, which have all had 
their advocates in the past, while now, other 
then anesthetic sprays for the relief of pain, 
the use of chaulmoogra oil as advocated by 
Lukens, and a few palliative remedies, no 
other form of medical treatment is used 
Voice rest remains as one of the greatest aids 
m obtaining healing and should still be pre- 
scribed in all cases 

The surgical treatment has likewise under- 
gone great change In the past such pro- 




Fig 4, left Anteroposterior roentgenogram, show ing the 
rubber tube m position and the subcutaneous silver wire 
usM m transfixion to secure immobilization 
Fig 5 Lateral roentgenogram, show mg the rubber tube 
in position and the subcutaneous sibcr wire used in trans- 
nxion to secure immobiltration 
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TVBII- I — COStPARATIVE AVAIVSIS OF 28% 
PATIENTS TREATED FOR LARYNGEAL TU- 
BERCULOSIS AT BIUE RIDGE SANATOSIUSt 


Total number of patients 
Larjngtal tuberculosis number 
Lar^geal tuberculo is per cent 
Sputum positive on admission - 
per cent 

bpututn positive on discharge— 
per cent 

Cauteruauon of Urynx— number 
Cauteriiation of larynx— per cent 
Collapse tberapy numbee 
Collapse therapy per cent 
Improved on di charge per cent 


t«3} 
»S* 
»3 4 




633 

>9 

14 0* 


50 at 

r 

19 «» 


additioBsl 19} ptr tml Improved Wb »n>£e>»I pncunMli 11 
tReiulUsbovr a mn o! 139 per c at 10 tbovoobta mns aaet « 


Ktultortbeadilm nottollapstlt rapy 


cedures as th^ rotonsy, curettage of ulcers, and 
even iar>ngectom> v.ete adtis^tn acute and 
active cases None of these uould find a 
sponsor today 

SURGICtL PROCEDURFS 

Amoiyj the surgical procedures u^ed today, 
ne find the following 

1 Oalvanocauterization is the most talu 
able The indications and technique have 
been well described b> George B Wood and 
Joseph B Greene in various publications, and 
1 need only add that when properlv used the 
results arc most gratifying both to the paUeni 
and to the surgeon However, one must re 
member that too d«»cp and etUnsive cauleri 
zation about the cords and arytenoids ma\ 
produce stenosis, either through inflammatory 
swelling or by subsequent cicatrization The 
results ol cauterization in suitable cases by 
following the sedimentation rate have been 
neff shown by Greene 

2 The local removal by direct laryngosttipv 
of tuberculous tumors mav be nectssary vt 
times and differs in no w ay from other surgical 
procedures done by direct laryngoscopy ex 
cept that light cauterization of the base of 
the tumor seems wise, m order to prevent a 
loi a! spread of the disease through the uauma 
tized tissue and lymphatics Radiation therapy 
by the roentgen ray should be helpful m some 
cases of this nature 


TtBLE II —COLLAPSE THERAPt 


faeatnolhorax 
VViihout ptimmonolysis 
tVitb pneamonotysi 
Phrenics 
Temporary 
Permanent 
ThoracnpJj^Ue* 
tirtnl 
Complete 

Totals 


3 Biopsy will be necessarv m some m 
stances m which there is a question o( sj-pblh 
or carcinoma Cases of this nature have bera 
rtpotted bv Gabriel lucker and others a d 
the writer recalls a case of advanced peinio 
nary tuberculosis la which biopsy showedalu 
bcrculous ulceration and caremomamthe same 
section This patient liVcwive had a strongh 
positive Wasserraanti, but syphila was ap 
patently not involved in the laryngeal leson 
A carefully done biopsy should not he contH 
indicated, but light cauterization of the bss 
would again seem to be advisable 

4 Incision and drainage of abscesses eithei 
within the larvnx or subcutareoudy fwir 
chondritis ol the faryTgeaf cartilage should I* 
earned out when nicewarj m the same mss 
ner as abscesses from other can es a« handieo 

5 The removal of the epigfotfis has Rrt 

done many times when disease wav Rr au 
V anted and painful and has given 
factory results either by punch forcep-. 
CTUtenzation of thi. base or by mare and tee 
coagufating current , 

6 ^ block of the internal b anch of thi 

supenor laryngeal nerve has been repeated ^ 
done for the relief of pain but «ince the use c 
thecdutvry and collapse therapy we have no 
fouacl It to be in a sii^le cas re 

ported in this senes ‘^n occasional tempera 
block will at times be advisable, b-l one 
should never advise rtsecticin of the nene 1 
self 1^, 

7 Tracheotomy will be nccef^arv lof 
laryngeal dyspnea m rare instances but nev 
with the idea of putting a larvn’i at res 
order to promote besliog, for neither 0 ] 
live would be obtained The indications 
tracheotomy are still those of larj'^o^^ 
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struction, and in tuberculosis, we find that 
ulceration and edema, caused either by disease 
or too extensive cautenzation, vdU necessitate 
tracheotomy m acute cases, and for tubercu- 
lomas, cicatrization, and paralysis of both 
cords in chronic cases. 

The technique of the operation is the same 
as for any tracheotomy, except that a two 
stage operation is preferable As always, a 
tracheotomy should be anticipated and done 
as an elective procedure in an orderly manner 
under aseptic technique. It has been our cus- 
tom to dissect carefully down to the trachea 
and expose it completely at the site for the 
introduction of the tube, then pack the wound 
open \yith gauze and partially close the skin 
From 3 to 5 days later, the wound is re-opened, 
the gauze removed, and the tracheal tube 
inserted without difficulty By following this 
procedure, the tissues are protected by granu- 
lations, and we are much less likely to get a 
secondary infection about the wound and 
skin This method has been employed in 3 
cases of laryngeal tuberculosis and m many 
other cases of lung suppuration without ever 
having an infected wound. Meyerson re- 
ported g tracheotomies, among which the in- 
dications were tuberculoma, necrosis of the 
thyroid cartilage, ulcer and infiltration of the 
glottis, fixation of both vocal cords by paraly- 
sis, fixation of both cords by scar tissue, and 
fixation by ulceration and infiltration 
8 Cicatricial stenosis of the larynx can be 
caused by healing of tuberculous ulcers in 
the^ interarytenoid space and surrounding 
region; too active cauterization in this region 
may also tend to a similar condition This 
unfortunate condition is seen at times with an 
arrested pulmonary infection and often con- 
demns the patient to a hfe with a tracheal 
tube, unless some form of plastic operation 
can be done in order to restore the airway 
Since most of the tuberculous ulcerations are 
seen in this locality, it is not surprising that 
this problem is met at times 
In the consideration of this problem, one 
must be sure that the stenosis is due to cica- 
tnzation and fixation of the arjdenoids and 
not due to paralysis of the vocal cords In 
either event, a tracheotomy' should be done, 
and if we have an arrested pulmonary lesion, 


a plastic repair after the method of Schmiege- 
low can be done, or, in the latter condition, we 
may gain an adequate airwmy after the method 
of Looper by the interposition of the end of 
the hyoid bone between the edges of the di- 
vided thyroid cartilage 

When there is scar in the postenor com- 
missure and fixation of both arytenoids in 
the mid line, dilatation under direct laryn- 
goscopy is not ad\dsable because of the re- 
peated trauma in a healed tuberculous lesion ; 
but both airway and voice can be restored 
by thyrotomy, the careful removal of scar 
tissue by cup forceps, and the introduction of 
a rubber tube after the method advocated by 
Schmiegelow 

This procedure has been done repeatedly 
with uniformly good results for laryngeal 
stenosis from other causes, but because of the 
nature of this lesion, it has not been advo- 
cated However, we carried it out on i pa- 
tient with good results, and if we have an 
arrested pulmonary lesion and a healed cica- 
trix in the postenor commissure with fixation 
of both arytenoids in the mid line, I see no 
reason why it should not be applied to all 
similar cases 

This operation is readily carried out under 
local and light basal avertin anesthesia; the 
tube is well tolerated, and since the ends of the 
fixation silver wire are buried under the skin, 
there is very little pain However, a feeding 
tube will be necessary' for a few days in order 
to maintain sufficient nutrition, and the trache- 
otomy tube should be left in for several weeks 
until we are sure that an adequate airway has 
been obtained 

9. Bronchoscopy is rapidly being recognized 
as a valuable adjunct m the treatment of 
pulmonary tuberculosis, especially when there 
is involvement of the bronchi and trachea, 
also for diagnosis in questionable cases, and 
to furnish valuable information to the thoracic 
surgeon. 

Kernan has reported many cases in which 
bronchoscopy was useful in treatment and, in 
summing up, says, “We have the treatment 
of ulcers by coagulation, silver nitrate, and 
the quartz rod, of^ strictures by' stretching 
wth copper ionization; of tubercular tumors 
y removal with forceps or coagulation, of ob- 
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structjon, either by a mass of mucus or a mass 
of cheesy material m cavities or by a mass of 
cheesy material in ruptured glands, b> aspira 
tion, of secondary abscess or of brondaectasis 
beyond strictures by aspiration ** 
Bronchoscopy, by its value iti treating pul- 
monarj tuberculosis indirectly, may help the 
krvngeal lesion, arid, I behevc, it will occupy 
an increasingly important place, as time goes 
On, n the general treatment of tuberculosis 
An interesting paper on the pathogenesis of 
tuberculous tracheobronchitis vias presented 
by Bugher, Littig, and Cu'p 
TO Collapse therapy in some manner was 
earned out in approximately 50 per cent of all 
patientb during the pist 5 vears Out of a 
total of 1,139 admissions to the sanatorium, 
36S had collapse therapv against 48 out of 
r,ago patients admitted during the j year 
penod 1953 to 1948 Of course pneumo 
thorax without pneumonolysis ripresents the 
greatest number, j^r patients having this 
form of collapse With pncumonolysis the 
number was 82, phremes temporary were 84, 
pbremes permanent, 51, thoracoplasties par- 
tial, IS, and Uioracoplastics complete, $ 
Becau-e of the many facts enumerated, we 
have felt that it iias time to review the ques- 
tion of UrvTigeal tuberculosis and to evaluate 
the various surgical procedures used today in 
treatment, giving the results obtained in a 


closely controlled group of patieats aloag^itii 
the conclusions -fte have reached by exy-n 
ence, and to point the nay for future guif 
ance, for although we may feel some de|i« d 
pnde in repotting over 50 pet cent improie 
ment, as compared to Dr MacKecnes 
gloomy statement of n'^arly 60 years agj m 
must remember that there is still a long 
to go before may allow ourselves more ihi 
a small degree of ptide 
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A STUDY OF MEDICAL AND SURGICAL AIDS TO HEARING 

JAMES A BABBITT, M D , F A C S , Philadelphia, Pennsylvania 


M uch m the general field of oto- 
laryngology has reached a cer- 
tain stage in finahty. The 
management of acute and chron- 
ic sinusitis, allergy, focal control in the 
Waldeyer ring, peroral endoscopy, mastoid 
surgery, and plastic reconstruction, -would 
seem to have been largely accomplished; and 
the student, zealous for pioneer -work, simply 
delves farther back in the embryological field 
or forges a httle ahead -with greater care and 
precision in already well beaten paths 

In the department of otology, however, 
after rather conclusive investigations in 
petrositis, otitic meningitis, and labjurinthine 
vertigo, there has occurred almost a renais- 
sance in the medical and surgical attention to 
progressive deafness, a transition from the 
ineffective routine tubal politzerization to a 
combined biochemical, mechanical, and surg- 
ical attack upon this great problem This 
strikes a responsive note in a large group of 
people, who venture the thought, “Am I grow- 
ing deaf, and what am I going to do about it> ” 
The purpose of this paper is to group, 
analyze, and discuss informatively the whole 
problem of deafness, including its recent 
rather dramatic surgical episodes Mechanical 
appliances, so adequately investigated by 
Fowler, Neivhart, and the Council on Physical 
Therapy of the American Medical Association, 
need be discussed only m reference to the 
patient’s psychological attitude These funda- 
mental topics are suggested for consideration 
(i) medical management in deafness, (2) re- 
adjustment in upper respiratory tract from 
physiological and focal standpoints, (3) deaf- 
ness and chronic otological infection, and (4) 
otosclerosis and fistulization surgery. 

MEDICAL iE^NAGEMENT OF DEAFNESS 

It is the intention to discuss deafness upon 
a broad basis, accepting research conclusions 
on acoustics, the mechanical variations in 


bone conduction, histological changes in the 
organ of Corti, etc , without sharing in the 
intricate research which has formed them 
Deafness for the purposes of this heading 
refers chiefly to the popular form of progres- 
sive deafness, of the so called dry or catarrhal 
type, more often combining conductive and 
perceptive elements. One is accustomed, 
somewhat inaccurately, to associate con- 
ductive disturbance with the middle ear, 
which includes the eustachian tube, tympanic 
ca-vity, and mastoid area, and also to asso- 
ciate perceptive loss with the cochlea and 
its neural connections with the brain centers. 
Emerson, however, in 1924 left a lasting im- 
pression of his conception of the interrelation 
of these elements, in a paper under the cap- 
tion, “Is Chronic Progressive Deafness a 
Rhinologic or Otologic Factor?” 

The examination of a patient with a view 
to medical readj’ustment should be more 
painstaking and with a far broader scope 
than an ordinary routine, upper respiratory 
reAuew Accurate tests for degree and type of 
deafness should be carefully recorded, and the 
last word on familial information and the 
patient’s environment obtained 

This basic study must include various fac- 
tors in nerve damage, as suggested by 
Hughson, acute infections with neural in- 
fluence, drug poisoning, congenital influence, 
nutritional, vitamin and dietary imbalance, 
occupational hazards, endocrinopathies, hypo- 
thyroidism and dyspituitarism, and central 
nervous system lues, producing cochlear de- 
generation by cutting off blood supply rather 
than affecting the auditory nerve, which is 
not supposedly susceptible to the Spirocheta 
pallida Dean and his associates have 
piibhshed a convincing thesis upon allergic 
diseases of the ear with its special relation to 
labyrinthine disorder 

Preliminary work in deafness prevention 
has been done by a group of investigators, 
notably Coveil in San Francisco, Dorothy 
Wolfe in St Louis, Taylor in Jacksonville, 


Presented before the Clinical Congress of the American College 
of Surgeons, New York, October 17-31, 1938 
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and Mosher xn Boston, ^ith their masterlv 
demonstration of the prenatal influence of 
drugs on the neuro-otologicai perceptive ap 
paratus This Sts in nith the preventne and 
eugenic programs of duld hjgiene 

The psychological factor m deafness is of 
great medical importance In a recent com- 
munication from Friesner, quoted by per- 
mission, occurs the following 

‘ 1 { one reason's about heating one rapidly comes 
to the conclusion that hearing is an extremely com 
plex mechanism It is a process that is part physical 
part psychical, and curiously enough is influenced by 
lactors both physical and psychic that have no direct 
relationship to hearing, depend not only upon the 
reception of ne*\e stimuli arou ed bj vibmi ons in 
the end organ hut also upon the facile mterprctation 
ol these stimuli Anv factor that upsets the menial 
or physical well being of a patieni »jtb a beanog 
defect disturbs hearing even though the cat mecha 
ni m IS unaSected and remains as before '^e 
psychic element in deafness is a (temeodously 
important one Unhappiness for a day may senouslv 
disturb the heating and yet on the follouing day the 
heating may have returned to normal obviously 
this cannot be accounted (or by any change in the 
peripheral organ Deafened patients tvho heat with 
a smile do much better than others n-ith similar 
bearing defects nho constantly grieve 

The Dutfiiional mdtx m deatened patients 
has eJauned mcrea^d attention m recent 
years Added stimulus has come from the 
imprissne conlnbutions upon vitamin and 
nutritional defiaencies so carefully presented 
bv Seffndge m California 2 t ntS be seen 
what careful physiological and biochemical 
atudv of each patient must be made, including 
careful laboratory analysis of vitamin de 
hciency from A to G, phosphorus, cholesterol, 
and serum proteid estimation, \ ray studies 
of the long bones, and basal metabolism with 
roviint blood and urine anal>sjs 

It IS but fair also to refer to the patient 
work of Jarvis and other nutritional groups in 
studying the ordinary dietary unbalance A 
recent communication from him states 

A coni aued study of the body process ol cell 
otidalion has revealed that when a block ui cell 
oxidation is present clinical conditions appear m 
epibfa tic tissues of which the ear is one Applying 
the theory of a block m cell oxidation I fihd that 
children brought in by mothers with the statement 
my .-hild is asking over and the school teacher 
ire he does not hear well at scho&t, are easily 


SMaishtend o«I They ere eiked to ettl>«,„t„, 
foods which are difficult to oxidize for f>e htiad md 
corn meal foods Thev ate asked to exchaoie ulutt 
Mgar for a monosacchande represeated byhesey 
They are asked to exchange milk, as a bexetage (it 
grape }uiC6 and water, equal parts ” 

Cod liver oil containing organic iodine asi 
arsemc, two good osidumg minerals, is 
advised 

Crowe, with a certain dread finality, m 
siders high tone deafness present in (b* foartli 
decade of each individuars life, and iit u 
progresses regularly through each succeeding 
decade Seifndge, however, behexes that 
optimum nutrition can delay progtt's of 
eighth nerve degeneration when recognized 
early and permanently corrected, and that « 
is possible after the fifth decade to aroehoraie 
deafness if the tone range from 240 to 4096 
double vibrations is not bopelesslv damaged 
Here the remarkable result of Furatenbetgs 
salt free diet and ammoomm cfiJondi* « 
ministration in Memeres complex should 
also be mentioned 

With an enthusiastic assistant, Dr Sdcoi 
an analysis has been made of the resulw of 
routine nutritional and vitamin care » * 
senes of over ico office patients in ahoTi lir 
effect of vitamin B complet was carefuuy 
studied It seems fair to assume that 
changes in audiometnc record as repo tw 
indicate the effects of the administration 01 
tabfets coataiamg Mtanvn J 5 80 and irfarin 
G 25 Sherman units, combined with iron aid 
administered 3 times daily over a measjrw 
period There w as almost immediate response 
to the initial administration with sometmi« 
dramatic improvement However, aftervar) 
vng periods of tune, the hearing droppM lack 
m some cases, suggesting that the early a 
roimstralion was in the nature of a ■''uro 
physiological stimulus which needed furtnet 
nutritional support 

READJUSTMENT OF UPPER RESPIRATORY 

FROM PHYSIOLOGICAL AND TOCAl STA' 

POINT 

That known focal infections m 
respiratory tract, as well as gastro 
gemto urinary and the gef^^rally mphoid 
tnbution, may profoundly affect both pc 
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ceptive and conductive integrity in the 
acoustic tract is indisputable In the upper 
respiratory tract this concerns sinuses, teeth, 
the entire Waldeyer tract, pyriform fossae, 
and the middle and external ear 
Ever since the expressed views of Logan 
Turner, Leland, Emerson, and others, con- 
fusion of opinion has persisted as to the exact 
contribution of lymphoid pathology to pro- 
gressive deafness The explanation of frequent 
disappointment in the relief of routine ton- 
sillectomy and adenoidectomy rests in the 
compensatory hypertrophy of this pharyngeal 
tissue, poorly covered and easily re-infected 
from postnasal secretions sweeping down over 
them in acute or chronic sinus infection. Good 
tonsil surgery will include the removal of not 
only these masses but also of the small masses 
of lymphoid tissue at the base of the tonsillar 
fossa A small triangular punch is recom- 
mended for this purpose. It is surprising how 
inconsequential the evidence of “punch” 
appears on the pharyngeal wall 48 hours 
aftenvard, and how little additional discom- 
fort is given the patient If these compensa- 
tory masses need only slight attention, a light 
coagulation diathermy while producing tempo- 
rary discomfort ivill soon remove the trouble 
Schenck has presented a careful paper on 
chronic infections in the pharynx ivith demon- 
stration of pathological slides in cases of 
articular pains, choreiform manifestations, 
cervical adenopathy, myalgia and nephrosis, 
which certainly suggest toxemic relation to 
our progressive deafness 

In addition to the relief of focal toxemia, 
there would seem to be an important held in 
the study of physiological readjustment m 
this tract For example, the closely ap- 
proximated septum and middle turbinate in 
the presence of marked septal deviation, in its 
disturbance of respiratory aeration and drain- 
age, its possible influence in the distortion of 
tissue arrangement around the eustachian 
tube mouth, hyperplasia of turbinate struc- 
tures covering sinus areas on the concave side 
of the nasal septum, vasomotor imbalance in 
the upper nasal chambers, secondary influence 
of h3qiertrophy and fibrosis upon the mucous 
membranes of the sinus cavities, pharyngeal 
wall, and even eustachian tube, are all matters 


of as much physiological importance as the 
developmental abnormalities attendant upon 
the high-arched palate of the mouth breather 
The tradition has grown to condeirm tonsil 
and pharyngeal lymphoid tissue removal, _ as 
well as sinus and septal surgery in advancing 
deafness, with the same finality as the useless 
routine of tubal politzerization The same 
obsession against the readjustment of the 
nasal septum before 16 or 17 years of age 
disregarded the serious consequences of nasal 
block in early childhood 

DEAFNESS AND OTOLOGIC AL INFECTION 

There are many variations under the title 
of otological infection which deeply concerns 
the function of hearing An insidious type of 
infection is the almost quiescent chronicity, 
with intermittent drainage, in a middle ear 
filled with sclerotic tissue Perhaps among the 
most important are sequelae of faulty mas- 
toid and middle ear surgery when adequate 
technique would have conserved hearing 
Mosher, Friesner, Page, Boies, Smith, and 
others have rendered invaluable service in 
their teaching of complete surgery This 
otological housecleanmg in chronic infection 
deserves Just this emphasis for both its 
reparative and preventive function 

Mastoid procedures by the external post- 
auricular route have been related adequately 
elsewhere Chronic middle ear suspicion in 
suitable cases invites the endaural approach 
Preliminary steps include the careful cleansing 
with iodine and alcohol of the canal approach 
Evidences of atresia, small, deep exostoses, 
eczematous crusts and granulomas must be 
cared for first, and, as these are chronic cases, 
there is np need for premature haste Meas- 
ures of option are then the complete or total 
ossiculectomy, some form of modified attic 
drainage in which free drainage from the 
antrum down through the posterior half of the 
tympanic area is secured, and the Tobey 
procedure of combining ossiculectomj’- and 
lateral mastoid drainage. 

Lessons from the fistulization technique and 
from Smith’s recent modification of mastoid 
procedure, suggest the combination of attic 
and antral drainage with removal of the incus 
or the head of the malleus in cases in which 
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resistant attic infection complicates that of with a movable ^car membrane Passowfr 
the middle ear This procedure, preferablj by pcnenced the same results m iSqt b\ Irenlii. 
the endaural route, opens the mastoid antnim mg the promontory A croup of fakL? 
at a point two thirds of the way down from otologists, including PoIiU:er Moure Sieben 
the cpine of Henie to the postenof raargm of mann, Botey and DenLer, were found to {« 
the t> mpanic ring The antrum and diseased m opposition to the stapes ettractioij 
adjacent mastoid cells are carelullj deared Barany in 1910 opened a fistula in the 
aw as, the eiiternal semicircular canal and posterior vertical canal Jn zgn JeoLa 
then the incus are exposed and may be re evened the honaontal semicircular caaa! 
mov ed The conv entwnal radical mastoidec tw ice, covering one with a Thiersch and an 
tom> docs lower hearing, does not overcome other wnth a metal flap, but returning deafotss 
all subsequent drainage, and because of discouraged him Holmgren began un g 
granulation tissue and fibrosis, or actual magnifying glasses in i9?o, mahing a fistuh 
labyrinthine damage imperils the f-unction of in the promontory , but this, too dosed In 
the internal car The procedure described 1922 he had better success with a mico 
should prcicrvc the hearing b> protecting the periosteal flap from the ampulla At tht 
normal aditus, produang a flexible ossicular time of his report m t9jy, he had done about 
chain and maintaining a normal posterior 34 human cases in rj je^rs, and of btew? 
tympanic wall using gold leaf prosthesis covered with ht 

The character of the tympanic perforations. Upon the pnnaple of decompression of the 
central lateral wall, and attic must influence la^nnlh, he made fistulas to horizontal aid 
to a large extent the choice of procedure The posterior semicircular canals and sometimes 
centra) tends toward self limitation, the even to the anterior vertical Immediateh 
lateral nail espetiailv in the neighborhood of following operation, some vertigo appesm) 
the eustachian tube, permits coiostant rc which disappeared within a month ihomtus 
infection and the attic perforation, cither disappeared during the operation, hut la 
anterior or posterior ccmtnbutes toward the failure of maintenance of heanng timed ib 
walling off of cholesteatomatous material, own return with that of healing in thegeBeral 
which in ihcattic antral areaproducesa tumor operative field 
/lie pressure often nith grave osseot/s waff Sourddle, in rpj?, presenitd iis 
disturbance Single and multiple perforations fistuliaation technique for the surgical Wfl 
invite ingenuity m the obtaining of coalesccnt ment of otosclerosis In his discussion b 
and adequate drainage first mentions a other schools of 

attention (i) the Wittmaack Heymnr Rwiin 
OTOSCLEROSIS AND nsTuriT AHON SORCERY niethod dc'igned to combat the peniaby 

This combined heading heralds the most nnthme venous stasis, he suggests calling it 
remarkable surgery of the car today Far the ‘elevation of the supra tympani uf® 

developed by Holmgren in Sweden and mater , (i) the Alonso Chianno method olrt 
''Ourdiilc m France the recent demonstrations moving one parathyroid or suppressing ' ’ 
of the new Lempert approach and technique function byr ligation of its principal v«5 
have brought the problem dose to able sur The operation of Saurdille was ongin J 
geons in America The purpose of this paper 3 stages and by postauricular , 

IS to crystallize basic facts relative to a success first 2 stages were devoted to mas 
ful fistulization The important qaesHon at cnteration, exposure of the external » 
issue IS the permanent maintenance of arcular canal and preparation 0 
mobility in the labyrinthine fluid, m other structecl tympanic system Hi^ P 
words the prevention of the closure of the termed “tjmpano labyrinthopexy 
fistula by osteogenetic change m joining the covenng wem ra border 

Historically, according to Holmgren fistuh labynnthme fistula wnth the 
jMion dates from ,8,6, ashen Kessel removed of the tympanic memtom 
the stapes m order to replace the footplate have been increased by the removal 
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malleus Lead The incus is preserved in its 
place, and, according to Holmgren, acts as a 
mobile prop and permits displacement of the 
whole system Sourdille’s operation, accord- 
ing to his report, has been performed on 109 
patients, with 10 times or more previous hear- 
ing distance in 40 per cent, 5 to 10 times 
previous hearing distance in 14 per cent, 
mediocre results of 2 to 5 times previous 
hearing distance in 20 per cent and no fatal- 
ities — 111 other words, 54 per cent of definite 
improvement 

Lempert of New York has developed the 
one stage procedure via the endaural ap- 
proach, and in July, 1938, reported operations 
on 23 patients, 4 of whom had a bad back- 
ground Nineteen showed good practical im- 
provement, but the canal remained open in 22 
of the 23 cases Since this report, he has added 
36 fistulization operations, making a total of 
59 In all but 9 of these cases the fistulas have 
remained open In a recent visit to New York 
to obsen^e his technique, we personally re- 
viewed 20 of these cases Of these 20 operated- 
upon patients, after a varying period of from 
3 weeks to 9 months, all had well healed flaps 
and 19 of the 20 a good fistula reaction The 
one weak test followed an otitis media com- 
plication Of course these were favorable 
cases, selected for our reinew All the patients 
appeared optimistic and some showed the 
exhilaration euphoria to which ear patients 
are prone At the time of our review there was 
insufficient time to test the improvement of 
each patient with the audiometer, but there 
were unquestionably results sufficiently favor- 
able, to be a source of great stimulation for 
future work 

An estimated analysis of endaural fistuliza- 
tion in this countrj'^, by other operators than 
Lempert, gives a total of 30 cases, 8 of which 
thus far give promise of favorable results, 6 
apparently had labyrinthine complications, 
and the remainder showed doubtful gam over 
the pre-operative status, but there were no 
fatalities 

While somewhat difficult to place chrono- 
logically, mention must be made of a patient 
reported in 1935 by J S Fraser of Edinburgh, 
upon whom he had done a radical mastoid and 
fistulization 17 years preHously The bon}-- 


cap of the lateral canal was removed and a 
graft applied with a favorable hearing result 
and a positive fistula test after 17 years 
These results have been presented to in- 
dicate that from a surgical standpoint this 
operation reasonably points to success YTiile 
somewhat tedious, two facts are definite, as 
stated by Canfield in his discussion at the 
American Otological Society’s ineeting, first, 
that the fistula increases the air-borne sound, 
and second, that human beings do not incur 
undue surgical risk and are only moderately 
inconvenienced by the operation 

The operation presents to an observer about 
5 important steps one, the exposure through 
a mastoidectomy of the horizontal semi- 
circular canal, two, the skeletonizing of the 
anterior and posterior epitympanic areas for 
liberating the tympanic sulcus, three, the 
isolation and removal of the malleus head, 
four, the careful burring into the semicircular 
canal, a saucer or trough-like excavation, to 
relieve the endosteal retention without injur- 
ing the membranous canal, and five, the 
application of a careful flap, constructed from 
fibrous scar tissue, mucoperiosteum, tympano- 
meatal or Shrapnell’s membrane, to close the 
fistula adequately The cases selected should 
be definitely otosclerotic cases or combined 
progressive deafness closely simulating them, 
mthout mastoid or posttympanic infection 
Otosclerosis, according to Cahill, clinically 
presents an ankylosis of the stapes, progressive 
deafness usually bilateral, and a severe 
tinnitus, yet with normal drum membranes 
and patent eustachian tubes. It must satisfy 
the Bezold triad of lengthened bone conduc- 
tion, a negative Rinne test, and elevation of 
the lower tone limits, and there should 
probably accompany it the paracusis of 
Willis, meaning Gie ability to hear conversa- 
tion better in the presence of a noise, and the 
pinkish tinge over the promontory represent- 
ing the active, underlying osteoporosis Its 
etiologj”- is variously assigned to familial 
transmission, toxemia, infection, adolescence, 
or the pregnancy complex 

It is appropriate to present the endaural 
work of Hughson m closure of the round 
window for the aid of hearing in progressive 
deafness His work has always been so careful 
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and scientific that it deserves most thoughtful 
consideration In his opinion, “the demon 
strated extent of nerve involvement and its 
probable cause ate alone the standards where 
b> operability can be determined Routine 
loudness balances, repeated bone conduction 
audiograms with appropriate masking, supple 
mented by fatigue tests, give accurate m 
torraation as to the amount ol the organ of 
( orti and nerve remaining ” When this has 
been established, be feels that fixation of the 
round window by graft increases the intensity 
of tone stimulus Hcbaspri'sented the results 
of 25 operations for blo<djng the round win 
dow niche with a tissue graft No further 
impaumi nt occurred in an> and a maximum 
of 20 perrent improvement was obtained in t 
patient, with an avenge increase of 10 
decibels in all critical frequenaes This im 
provement occurs later than in the fistulua 
tion proccduri Wishatt, m his admirable 
discussion, has commended Dr Hughson's 
painstaking and accurate work but questions 
the ultimate fate and value of the graft 
In conclusion we have tried to give parallel 
incidents m the nutntiocial the upper 
respiratory elimination of infection, fistuliza 
tion, and round window graft aids to hearing 
There is apparently not too wide a difference 
in the measured results of each though there is 
a wide vanance in the dramatic finesse m 
volved It may be that composite deasion 
will prefer ultimately to accept the value of 
the greatly improved mechanical devaces and 
educate the sensitive deaf to accept a hearing 
apparatus as th^ would a toupee or false 
teeth Nevertheless it is hoped that this 
discussion will increase in the surgeon fa th in 
vitamin and nutritional possibilities Au^efor 
the slonJy demonstrated improvement la 
upper respiratory correction and chart'y 
toward the pitfalls and by passes of laby- 
rinthine fistulization 
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K nowledge of the phyiogeny of 

the human ear involvea a study of 
the organs of hearing of nearly re- 
lated contemporary species as well 
as of species as remote in relationship as their 
occurrence in time 

The fact that in many insects there are 
highly speciali2ed organs for the production 
of sounds indicates that insects possess also 
the function of hearing The sound-producing 
organs of grasshoppers and crickets probably 
produced the first not merely accidental and 
functionless sound in the history of life It 
serves principally to bring the sexes together 
The sound is produced by the friction of a 
file on the under side of the left forewing over 
a ridge on the upper side of the right 
Auditory organs in their simplest form con- 
sist of fine rods suspended between two points 
of the integument and connected with nerve 
fibers This morphological unit may or may 
not be associated with a tympanum The peg- 
like rod, with nerve attached, is known as the 
scolopophore The wall of the scolopophore 
is composed at either end of 7 nbs, each of 
which is divided in the central portion, making 
14 ribs The entire scolopophore is bathed in 
fluid and is free to ^nbrate 

In other species, more elaborate organs arc 
developed In grasshoppers, highly special- 
ized ears are situated, one on each side of the 
first abdominal segment The tympanum is 
conspicuous as a thinned portion of the body 
wall Closely applied to the inner surface 
of each tympanum is a ganglion known as 
hluUer’s organ. Intimately associated with 
Muller’s organ are two homy processes (bone 
conduction) and a pear-shaped vesicle. Near 
the margin of the tympanum there is a spir- 
acle, or the Eustachian analogue, which ad- 
mits air to a space inside the tympanum, or 
the tympanic chamber As the nerve endings 
m hluller’s organ are attached to the tym- 

From the Departments of Ear, Nose, and Tiiroat of Harper 
and Herman Kicfcr Hospitals 
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panum, it is classed as a chordontai organ oi 
the integumental 13^)6. The other type of 
chordontai organ ends free in the body cavity. 

In the long-horned grasshoppers, known 
as locusts or katydids, and in the crickets 
there is a pair of tympana near the proximal 
end of the tibia of each foreleg Some forms 
present an external canal Within the legs 
bearing these tympana there are chordontai 
organs There is also a trachea in each leg of 
a locust The tracheas in the forelegs are re- 
markable for their great size and for the di- 
vision into two branches These two branches 
reunite beyond the end of the chordontai 
organs 

There are really 3 distinct types of chor- 
dontai organs, or cochleae, in each foreleg of 
the locust In the supratympanal form there 
IS a ganghon composed of nenm endings which 
are scolopophores of the integumental type 
Immediately below this is the intermediate 
organ in which the scolopophores are of the 
subintegumental type Third, there is Sie- 
bold’s organ, or crista acoustica, on the outer 
surface of the large trachea This consists of a 
series of scolopophores which diminish in 
length toward the distal end of the organ It 
forms a ridge on the trachea, therefore the 
name, “crista acoustica ” 

The hearing mechanism of the mosquito 
is connected with the antennas At the bottom 
of the antennas is an enlargement, the scape, 
in which the muscles lie Just above the scape 
is a greater enlargement, the pedicle holding 
Johnston’s organ or the auditory apparatus, 
which difi;ers in the two sexes, being more 
highly specialized in the male Briefly, this 
organ consists of whorls of scolopophores, with 
their attached nerx’^es Experimental!}' it has 
been shown that the different whorls, which 
decrease in length on successive segments, are 
caused to \nbrate bj' different notes (Mayer 
1874) It was formerly believed that the 
great specialization of Johnston’s organ in 
male mosquitoes enabled the males to hear 
the songs of the females But it has been 
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and laentjfic that it desert es most thoughtful 
consideration In his opinion, "the demon- 
strated extent of nerve involvement and its 
probable cause are alone the standards tvhere 
by opptabiUty can be determined Routine 
loudness balances, repeated bone conduction 
audiograms m ith appropriate masking, supple 
menf^ bv fatigue teats pive accurate m 
formation as to the amount of the organ ot 
Corti and nerve remaining ’ When t^s has 
been established, he feels that fixation of the 
round vNindow bv graft increases the intensity 
of lone stimulus He has prescnterl the results 
of 25 operations for blocking the round win 
dow niche with a tissue graft No further 
impairmi nt occurred m any and a maximum 
of 20 per cent improvement was obtained in i 
patient, with an a\erage increase of 10 
decibels m all critical frequencies This im 
proxement occurs later than m the fistulisa- 
tion procedure Wishart, m his adrmtable 
discussion, has commended Dr Hughson's 
painstaking and accurate work but questions 
the ultimate fate and value of the graft 
In conclusion ne ha\e tried to give parallel 
incidents in the nutritional, the upper 
respiratorx, elimination of infection, fistuulza 
tion, and round windoxv graft aids to heanng 
There is apparently not too wide a difference 
in the measured results of each, though there is 
I wide Nariance in the dramatic finest m 
xoUed It may bi that composite deosioti 
will prefer ulumattlv to accept th«; value of 
the greatly improved mechanical devices and 
educate the sensitive deaf to accept a heanng 
apparatus as they would a toupee or fal'-e 
teeth Nnexlheless, it is hoped that this 
discussion wiU increase in the surgeon^tww m 
% itamin and nutritional possibilities hvpe for 
the slowK demonstrited improvement in 
upper rcspir itory correction, and chanty 
toward the pitfalls and bypasses of laby- 
rmthmt fistulization 
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K nowledge of the phylogeny of 
the human ear involves a study of 
the organs of hearing of nearly re- 
lated contemporaiy species as well 
as of species as remote in relationship as their 
occurrence in time 

The fact that in many insects there are 
highly specialized organs for the production 
of sounds indicates that insects* possess also 
the fimction of hearing The sound-producing 
organs of grasshoppers and crickets probably 
produced the first not merely accidental and 
functionless sound in the history of life It 
seu-es principally to bring the sexes together 
The sound is produced by the friction of a 
file on the under side of the left forewing over 
a ridge on the upper side of the right 
Auditor}' organs in their simplest form con- 
sist of fine rods suspended between two points 
of the integument and connected with nerve 
fibers This morphological unit may or may 
not be associated with a tympanum The peg- 
like rod, nith nerv'e attached, is knomi as the 
scolopophore The wall of Le scolopophore 
is composed at either end of 7 ribs, each of 
which IS divided in the central portion, making 
14 ribs The entire scolopophore is bathed m 
fluid and is free to \dbrate 
In other species, more elaborate organs are 
developed In grasshoppers, highly special- 
ized ears are situated, one on ea« 3 i side of the 
first abdominal segment The tympanum is 
conspicuous as a thinned portion of the body 
u'all Closely applied to the inner surface 
of each tympanum is a ganglion known as 
Muller’s organ. Intimately associated ndth 
Muller’s organ are two horny processes (bone 
conduction) and a pear-shaped vesicle Near 
the margin of the tympanum there is a spir- 
acle, or the Eustachian analogue, which ad- 
mits air to a space inside the t}Tnpanum, or 
the tympanic chamber As the nem'e endings 
m liluller’s organ are attached to the tym- 
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panum, it is classed as a chordontal organ of 
the integumental type. The other D'pe of 
chordontal organ ends free in the body caedty. 

In the long-horned grasshoppers, known 
as locusts or katydids, and in the crickets 
there is a pair of tympana near the pro.ximal 
end of the tibia of each foreleg Some forms 
present an external canal. IVitbin the legs 
bearing these tympana there are chordontal 
organs There is also a trachea m each leg of 
a locust The tracheas in the forelegs are re- 
markable for tbeir great size and for the di- 
vision into two branches These two branches 
reunite beyond the end of the chordontal 
organs 

There are really 3 distinct D^pes of chor- 
dontal organs, or cochleae, in each foreleg of 
the locust In the suprat}'mpanal form there 
is a ganglion composed of nerve endings which 
are scolopophores of the integumental t}’pe. 
Immediately below this is the intermediate 
organ m winch the scolopophores are of the 
subintegumental t}'pe Third, there is Sie- 
bold’s organ, or crista acoustica, on the outer 
surface of the large trachea This consists of a 
series of scolopophores which diminish in 
length toward the distal end of the organ It 
forms a ridge on the trachea, therefore the 
name, “ crista acoustica ” 

The hearing mechanism of the mosquito 
is connected v ith the antennas At the bottom 
of the antennas is an enlargement, the scape, 
in which the muscles lie Just above the scape 
is a greater enlargement, the pedicle holding 
Jolmston’s organ or the auditor}' apparatus, 
which differs in the two sexes, being more 
highly specialized in the male. Briefly, this 
organ consists of whorls of scolopophores, with 
their attached ner\'es. Experimentally it has 
been shown that the different whorls, which 
decrease in length on successive segments, are 
caused to vibrate by different notes (I^Iayer, 
1874) It was formerly believed that the 
great specialization of Jolmston's organ in 
male mosquitoes enabled the males to hear 
the songs of the females But it has been 
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found that in speae^ ai least the fe I-et us Mew jn re(ro^p«:{ morder tomoiea 
maleb seek the males Rudyard Kiplmg mav reckoning in geological time For instinct 
not have had this m mmd The fact remains, consider the Archaeozoic or pre Caiabmn 
hoi%e%er, that distinctive feature is the period, 1,850,000,000 >ears ago accordinMo 
presence of scoJopophores, which is charac Schuckert and Dunbar, when the bigecaund 
gristle of the auditory organs of other inascts forms w ere just get tmg under wa) , or just a 

The grasshopper has its hearing mechanism m little later, perhaps when the mid Cambnan 
the abdomen, the encket, m the foreleg, the tnlobue was fiounshing 6 jOocooot >fais 
mosquito, in the antennas Apparently, nature ago Some forms of these Crustacea bn ere 
has cared very little where she put tins organ mamed unchanged genericallj over the sime 
functions <pan of time and swarm in the oceans today 

When and m what form, did this function illustrating the principle of balance or sti 
of hearing first appear’ Who was the first hs bility of type While fossil forms wouM inA 
tener’ If a fi«h is sensitive to vibrations of cate that the harlequin fly developed this side 
similar frequency in the water, li that analo of the Carboniferous period, 300 ocoocoy ears 

gous to hearing vibrations in the air^ And, if ago, stiff the presence of scolopophores in dtis 
so is the sensitiveness of an earthworm to fly's Ian as might, as mentioned, point to the 
vibrations m the surrounding soil similar— occurrence of the same in an early form and 
and the earthw orm has a head brain —or must at an early date And «o it seems reawtwble 
we classify it as a different sense’ The sense for us m this political time and in the current 
of hearing and the sense of touch are closefj parlance to cheo«e the initials PE? (Paieti- 

allied and It IS hard to draw the lm« between 201c) and push back the fic«t listener a fesedd 

them and to differentiate w hich shall be caJJetl hundred miliion > ears 
hearing and which not In certain insects, The central line of fi-h evolution dvstiuM 
however a real sense of hearing exists which to give nse to all the higher and modern 
IS in some way comparable to our own In types, is found m the typical cartilaginous 

fact there is a striking similarity of mech skeleton jaws and four fins of the pniwoidiai 

amsm manifest m the parallel development sharks of Upper Silurian time, 500^^ 
of the invertebrate and vertebrate lines years ago Theque>tion,“DoesafishnMt , 

The earliest ear structures are as<oaated would seem to be answered with the prcKuce 

with the static and kinetic labyrinth The in of a primitive lagena UTwIe both the 
vertebrate crayfish a glorified worm and de and the carp family have primitive lagers 
scendant of the trilobite, has a statolith, and the shark has microscopically more 
It most probably appeared upon the s<«ne In the brains of the animal, from nsn 
earlier than the vertebrate lamphrey and hag man, the cochlea is associated with ® ' 

fishes with Cheif uotricle and saccule The m the mid brain The 
sacculus. becomes progressiv ely differentiated heanng in fish was estabUbhra b> if 
mtothelagenaandeventuallyintothecochlca and reported in 1930 And we , 

The utneuius and semiarcular canals show familiar example of driving hernng imo 


far less change With the substitution of air 
for wraCer the invertebrates devefop a more 
delicate mechanism, as demonstrated in the 
scolopophore Inasmuch as scolopopbores arc 
found in the w orm or embryonic stage of some 
flies It would seem to predicate the presence 
of hearing dements in very early eitinct 
forms The premise of this conclusion rests in 
the fact that the embryo m its developmoit 
repeats the history of the race and so in this 
instance it would carry the function of hearing 
back to an abonginal wingless stock 


with the beating of pans . 

We have the secmiRg paradox 0' “'^ " 
ear bones or ossicles The system of 
analogous to that found in highet ' e r 
but It connects with the lungs or air Wad 
and not w ilh the ty mpanum F or that rea^ 
the ossicular chain is limited to the gro p 
lungfish or to the teleosts with an 
of the lung which is the swim ii. 

arrangement for this paiTWse Is 
elaborate in the carp or catfish ^ 
Weber, in 1820, described a senes 01 pan 
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ossicles -which he erroneously called stapes, 
malleus and incus, which, as shown in the 
carp, connect a part of the inner ear, the 
atrium sinus impar with the swim-bladder 
It IS also of interest that the tubular sinus 
impar, aside from connecting the ossicles with 
the lagena, also directly connects the two 
labyrinths The entire apparatus would then 
function as an organ of hearing Weber’s 
■views remained practically uncontested for 
half a century, but recently much has been 
written both for and against this theory The 
bones are not homologous with those of the 
ear of higher mammals, however, being proc- 
esses of the anterior vertebras Those of higher 
mammals develop from the multiple jaw 
bones, as seen in the crocodile or alligator 
The sharks and the lung fish (squalus 
acanthus) are alike in this respect, there is a 
small canal extending from the labyrinth to 
the surface of the skull. However, the shark 
has no lungs or swim bladder and, therefore, 
no Weberian ossicles The air bladder or swim 
bladder is closed as an organ of respiration, 
although it has taken on collateral functions 
It picks up -vibrations as through bone con- 
duction, transmitting them to the ossicles It 
also acts as a hydrostatic organ of equilibrium 
by aiding in the decompression of air from the 
vascular content in coming from the deep In 
other words, it serves as the decompressor 
chamber of the caisson worker It is said 
that when some of these fish are brought from 
a depth m a certain European lake the swim 
bladder becomes so large the fish cannot na-vi- 
gate However, after being stuck with a pin, 
they swim in the shoal water perfectly 

Finally, Moreau has draira attention to 
the Trigla (red mullet), a fish ha-ving an air 
bladder supplied with muscles which serve 
to make the air bladder produce a sound. So 
yon see, we finally have the fish in the posi- 
tion where he is talking WTiat does he say? 

Certainly through all phjdogenetic progress 
the cosmic processes cease to run down and 
begin to build up, abandoning old forms and 
constructing new' ones In like manner, in the 
amphibian and reptile, the low'er jaw pro- 
duces the analogue of the ossicles in man 
Below mammals, an entirely different tj'pe 
of middle car anatomy is found The reptiles 


show a complex evolution in which the half 
dozen or so bones of the lower j'aw are lost 
one by one, the three bones closest to the jaw 
articulation leave the low'er jaw and become 
associated with the skull The ear structures 
which, in reptiles, are outside of the skull, in 
mammals, become enclosed in it The low'er 
jaw articulates m the alligator by means of an 
extra bone (the quadrate) as well as with an 
articular cartilage In some forms of reptiles, 
as for example the Anomodontia, the articular 
bone articulates not only with the quadrate 
but also, to a large extent, with the squamosa, 
the quadrate shrinking in size and developing 
processes which give to it very much the 
appearance of either the incus or the malleus 
of the mammalian ear As a matter of fact, it 
fits in -with a fair interpretation of the parts of 
embryology The stapes is the equivalent of 
the columella in the reptile; the articulare is 
represented by the malleus, and the quadrate, 
by the incus The skull of the mammal differs 
from that of the lower vertebrates in that it 
is a more consolidated whole. The numerous 
parts from which the mammalian jaw ossifies 
is reminiscent of the former state 
The sense of hearing in reptiles is apparently 
not very acute, although tortoises and turtles 
are frightened by noise and can distinguish 
sounds If it were not so, they would have no 
voice, w'hich is very tiny and piping in most 
tortoises during the pairing season. In most 
w'ater tortoises the tympanic membrane is 
thin and quite exposed Lastly, in Chelone, 
the tympanic ca-vity is filled with a plug of 
the much thickened skin, possibly an adapta- 
tion to the W'ater pressure when these crea- 
tures dive to considerable depths. In the 
crocodile, the outer ear lies in a recess and 
this carries a flap of skin pro-vided with mus- 
cles to close the ear tightly The tympanic 
membrane is \dsible at the bottom of the re- 
cess and, shining through it, is part of that 
cartilage which is homologous with the mal- 
leus oj the ossicular chain Diverticula from 
the middle ear penetrate the bones of the rear 
form pneumatic spaces in 
these heavier regions of the skull The ear is 
likewnse peculiar^ in snakes There is a long 
columellar rod w'ith a fibrous or cartilaginous 
pad at tlie outer end which plays against the 
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middle of the shaft of the quadrate, an ar 
rangement, which we must assume, produces 
a thundering noise in the inner ear, since 
e\ ery motion of the quadrate dunng the act 
of swallowing convejs the ^nbration directly 
to the fenestra ovalis The tvmpanic cavity, 
eustacbian tubes, and tympanum arcabohshed 
and no external traces of the ear are visible 
The croaking of male frog like amphibia is 
almost certainly life’s, first vocal music The 
frogs have simple middle ear CTpansions con 
taming air and apparently there are ho di 
verticula from the main cavity 
According to Henry Fairfield Osborn, 
founder and former president of the Amencan 
Museum of Natural History, the dinosaur 
had a mastoid In the field of paleopathology, 
the dinosaurs, considered cvtinct reptiles of 
the Triassic period, 150,000,000 years ago, 
showed evidence 0/ artbntis deformans It 
IS a matter of reasonable conjecture that the 
earhest evidence of inflanimatoiy change m 
bone or mastoiditis might be found, therefore, 
m this fauna did the dinosaur have a 
mastoid’ The nevt appearance of a pneuma 
tued mastoid process is found m the anthro 
poid apes, a development of about 65,000,000 
years Where was the invisible evolution of 
the hereditary germ carried those 85,000,000 
years’ Or should this interval be considered 
as that of the “Dark Ages” of the mastoid’ 
The birds resemble the reptiles among other 
things in having no car trumpet or pinna 
Their sense of hearing is acute but it has been 
observed that many kinds of birds arc in 
different even to loud noises Altcnbon is 
most readily given to sounds which stimulate 
interest in an inborn equipment or an ac 
quired assouation The parental danger note 
stimulates the crouching mstmet of the young 
partridge The semi arcuJar tanaJs 0/ the ear 
show some correlation with the perfetbon of 
flight They are better developed m a swallow 
than in a swimming bird 

In some forms of the owl, the external canal 
reaches nearly the whole height of the skull, 
being directed upward and downward In 
Nyctak this, asymmetry extends to the bones 
of the skull itself The Urge ear is apparently- 
correlated w ith a keen sense of hearing m some 
cases but not m all It has beta suggested 


that the development of the mastoid nu\ be 
secondary to the pull of muscular attaci 
ments But, consider the owl, his eyes are 
practically fixed and to change his line of 
vision he has to move his head which he 
accomplishes in an arc of 270 degrees Should 
he not have the mastoid’ 

As a proof, among others, that the whale is 
the progeny of terrestrial creatures, are occi 
sional traces of external ears The bones re 
lated to the organ of hearing, the tympanies 
and petrous bones, are v ery sohd and dense 
in structure Moreover, they are but looseh 
attached to surrounding bones and are thus 
easily and frequently lost In whalelxr 
whales the external canal is blocked by a large 
mass of wax several inches in lengdi which 
would greatly interfere with hearing It n 
believed that vibrations in the water reach 
the ear by sacs, giv en off by the wsiachis 
tubes or by bone conduction In the 
the external ear ha> vanished In the sea 
lion, the external ear though small, i> per 
sistent The ossides differ from those of thin 
lerrestnal albes in tb«r large size and irasssve 
growth In this they have come to be like 
those of the whales 

Bats are on the lookout, of course, hr tw 
sounds of insects and require an acute ear 
but the fact that their flight is directed * 
“sound beam,’’ the echo of the sound thei 
emit their heanng must be most 
use these rev erberations at the speed they tiv 
It cannot be doubted that the mcressM 
complexity of the brain of mammala ra^ 
them m the scale as does also the delicaUi) 
adjusted series of bonelets in iHe middle ear 
In connection with the elaboration * 
(ham of auditory ossicles, it is very 
mammals to possess a thin inflated bon , 
sometimes partly or entirely formed out 
the tympanic bone, the tympanic bulla 
The tympanic bulla of dogs is often v O 
much inflated, if flatter, as in bears, it is sv^ 
large and conspicuous In the bear hke 
luvora a fairly typical acctoid huH^ u • 
but, as a group, the bulla flattens off t 
the bony meatus in the raccoon, the 
IS much smaller, in the polecat, it . 

swollen but there is a little flattening * 
the meatus In cats, there is a double ta > 
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m the bulla almost separated by a septum, 
in the pig, it is divided by many septa into a 
cancellous structure. 

It is convenient to mention, here, a curious 
fact that white cats with blue eyes are said 
to be always deaf. Should the mother pro- 
duce a litter of kittens and any one of them 
has a single speck of color on its fur, it in- 
variably possesses the usual faculty of hearing, 
but, if perfectly white, it is invariably deaf 
All the lemurs of Madagascar differ from 
the African forms in that the tympanic ring 
IS completely enclosed by the bulla ossea, but 
without osseous connection with the same 
Valsalva, m the seventeenth century, ob- 
served that those animals having no mastoid 
cells have large tympanic cavities or buUas 
Phylogenetically, the mastoid cells are not 
found in animals below the level of the apes. 
There is a considerable pneumatization pres- 
ent in the chimpanzee and the gorilla The 
chimpanzee has no antrum, while the gibbon 
and the orang have no mastoid process In 
the common rhesus monkey the petrous bone 
is cancellous with cavities connected by many 
small openings into the tympanic cavity. The 
arrangement obviously differs from that of 
the higher apes and man Various groups of 
mammals have diverticula from the middle 
ear into the petrous, squamous bone, or 
zygomatic arch Some of the marsupials have 
actual contmuities from one middle ear to 
the other by means of cancellous tissue, and 
apparently the sphenoid can be so traversed 
Finally, and briefly, there are 3 groups with 
diverticula from the middle ear, namely, (i) 
certain reptiles and birds m which the diver- 
ticula are not surrounded by bone, (2) mam- 
mals in which the simple diverticula are sur- 
rounded by bone, and (3) the great apes in 
which there are diverticula in cancellous bone 
In the human and gorilla there can be no 
doubt about the terminology, mastoid cells 
Something of the phylogenetic develop- 
ment of the mastoid process as it immedi- 
ately applies to man, more particularly in his 
primitive state, is included here 
The recent discovery, November, 1936, of 
three remains of Peking man has afforded the 
opportunity of showing here the rudimentarj' 
mastoid process of our most ape-like relative. 


who lived 600,000 years ago. The elongated 
low brain case and large supra-orbital ridges 
show relationship to the apes Ability to make 
fire and to use tools, together with the capac- 
ity of the brain case, proves the Pekmg man 
to have been a human. The mastoid process, 
shown in relation to the external osseous canal, 
appears to be more rudimentary and more 
like that of the ape than that of any known 
man. It is shown in comparison with the skull 
of the Peking man, the chimpanzee, the Nean- 
derthal man, and a North China modern 

Later computations on the age of the Nean- 
derthal skull places it at about 200,000 years 
It is apparently better developed than the 
Mongoloid or Peking man of 650,000 years 
Pithecanthropus is probably about the same 
period as the Pekmg man, or perhaps a little 
older, but the lower temporal regions are 
missing Sir Arthur Keith’s projection of this 
area looks just about like the skull of the 
Peking man 

In skulls of the modern type, a pyramid- 
shaped process of bone, the mastoid process, 
descends immediately behind the ear. To this 
process certain muscles of the neck, concerned 
in moving the head, are attached It is only 
shghtly developed at birth, attaining its full 
size when the individual has reached adult 
life. In the gorilla, a mastoid process is pres- 
ent, but, instead of growing downward to 
form a pyramidal process, it expands into a 
flange-hke plate, forming part of the bony 
occipital platform on which the muscles of the 
neck are implanted The pit or fossa from 
which the digastric muscle arises is thus left 
exposed on the anthropoid skull below the 
mastoid process In skulls of the modern 
type, the pyramidal process covers and hides 
the digastric fossa In the Neanderthal skulls, 
the mastoid process does not assume a distinct 
pyramidal form In its shape and relations. 
It is intermediate to the form seen in young 
anthropoids and to that m men of the modern 
t)q)e It will thus be seen that in the mastoid 
region even the Neanderthal skulls show a 
series of characters which may justly be re- 
garded as simian in nature and origin. 

The function of the mastoid portion of the 
temporal bone has not been clearly deter- 
mined The mastoid is not even vestigial as 
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the vermiform appendix or some other struc 
tures, the removal of which has not shortened 
We or impaired ph>siological processes Na 
ture apparcntlj abhors too much cortical 
bone, preferring a trestle work of cancellous 
structure paranasal sinuses and, ma> I add, 
the cellular structure of the mastoid 
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OCULAR AfAN/FCSTATIONS OF ALLERGY 


W BYRON BLACK MD FACS, Kansas Cit> Missouri 


C LOSE observance b> practitioners 
during the early Christian era proved 
that food for one man was poison for 
another In 1796 Edward Jenner 
vaccinated for smallpox succe5sfull> , Afa 
gendie produced anaphylaxis by injections of 
egg white in rabbits, Pasteur used bacterial 
inoculation, and Flexner’s work on ana 
phjlaxis appeared during the latter part of 
the nineteenth century A great amount of 
forward, constructive work has been done by 
many brilliant men, too numerous to mention 
The foreword written by IV'oods, to Allergy 
and Inmunilv m Ophthalmology, by Dr Uil 
mer, gives a beautiful description of the his 
tory of allergy 

Following the epoch making discoveries of 
the phenomena of anaphylaxis, numerous m 
vestigations were conducted to determine the 
relationship of the processes of hypersensj 
tivity to diseases of the eye These and other 
expenments have indicated that the tissues of 

er« «Ei««d behre the Cluucal Coujres* oi th» Amer cuCidlcge 
ol Surgeons New York October i 7 ->‘ tgji 


the eye, like most tissues, tale part in the 
immunological reactions of allergy with 
production of antibodies or of cellulit rcac 
tions not unlike allergic processes elscwh k 
T hey suggested that allergic reactions msi 
be responsible for certain ocular coaditioo 
which were atlnbuted formerly to some other 
cause Thus, until recently , the onf) atier^ 
condition which concerned the ophthalmoo 
gist was the conjunctivitis accompanying**^' 
fever, since this necessitated differentiation 
from other lyp^ Recent reports of the 
sible allergic character ol vernal conjunct! 
votis, and of so called "allergic 
well as the relationship of bacterial allergy 
certain inflammatory conditions ol I e O 
have stimulated study of the possible rua 
tionship of allergy to these ocular abnorroan 

ETIOLOGY 

A disturbance of the endocrine 
been ated as the taust of every 
obscure euologj Sprin^, catarrh is n 
tion to the rule, and many wnters ha 
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TYPES OF ALLERGIC MANIFESTATIONS OF THE 
EYE AND ITS ADNEXA 

1 AUergic con]unctivitis 

a acute 
b chronic 

2 Vernal conjunctivitis 

a corneal type 
b lid type 

3 Cataract 

4 Sympathetic ophthalmia 

5 Corneal ulcers 

6 Focal eye reactions due to bacterial allergy 

7 Tuberculous infection of the eye 

8 Lesions of the retina and optic nerve 

9 Visual allergy 

10 Ocular headaches due to allergy 

ORGANS AND TISSUES INVOLVED IN THE EYE 

1 Pen-orbital tissues— edema 

2 Skin of eye-lids and lid margins — urticaria, 

edema, contact dermatitis 

3 Conjunctiva — allergic conjunctivitis 

4 Cornea— allergic keratitis 

5 Uveal tract— uveitis, cataract 

6 Retina and choroid — edema uith loss of vision 

7 Optic nerve — edema with loss of vision 

Struck by the clinical picture of vagotonia 
presented by their patients— a preponderance 
of the vagal over the sympathetic element in 
the vegetative nervous system with lessened 
suprarenal activity Angelucci (i8g8) pointed 
out the frequency of vernal conjunctivitis in 
persons of a lymphatic type, defining a <fia- 
thesis characterized by vasomotor lability, 
tachycardia, lymphoid hyperplasia, and gen- 
eral hypo-adrenalism (Angelucci’s syndrome) 
After him many observers have noted dys- 
function of the thyroid, parathyroid, supra- 
renal, and sexual glands (Lagrange, 1922-35, 
Santon, 1927, Lemoine, 1929, Lagrange and 
Delthil, 1932, and others) Vagotonia has been 
specially stressed by Guerra (1929), Mamoli 
(1930), Ferrari (1930), and Casini (1932), and 
It has been associated with infantilism, the 
status thymolymphaticus, eosinophilia, and a 
relative lymphocytosis (Rizzo, 1924, Gen- 
naro, 1928) It would appear that the evi- 
dence is strong that vernal conjunctivitis is 
frequently, and by no means invariably asso- 
ciated v ith constitutional disturbances of this 
tjqie, but it is weak if taken to imply that such 
a diathesis is itself causative We are on safe 
ground only if we admit that these factors, 
about which we know very little, and that 
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little vaguely and indefinitely, form a suitable 
soil whereon the disease may readily flourish 
The theory that vernal conjunctivitis is a 
manifestation of an allergy has the most defi- 
nite evidence to support it, but even that is 
not conclusive On general pathological Imes 
such an etiology is possible, for the two types 
of lesions which occur are analogous to other 
conditions which are almost certainly allergic, 
the one conforming to the pathology of a 
phlycten and the other to a cutaneous eczema. 
The clinical evidence in favor of this hypoth- 
esis is considerable, namely, the tendency to 
attack the young, the seasonal occurrence of 
the attacks, and the type of secretion with 
the presence of eosinophils The theory must 
stand or fall, however, on the evidence of spe- 
cific hypersensitivity in affected persons, the 
demonstration of other symptoms character- 
istic of allergy with a famihal tendency, and 
the response to treatment by exclusion of the 
allergen or desensitization to it; and while 
there is a considerable amount of positive evi- 
dence available, it cannot be said to warrant 
universal acceptance 

The existence of a specific sensitivity to 
pollens, animal inhalants, foods, and so on, 
has been investigated by several workers. 
Lagrange (1922), Fort (1923), Townsend 
(1923), Lemoine (1925-29), Weinstein (1931), 
and others, found that the great majority of 
patients were pollen-sensitive, others obtained 
indeterminate results (Teller, 1932), while still 
others (Guerra Paolo, 1929, Thommen, 1931) 
failed to confirm them Lehrfeld (1925-32) 
in a large series of patients found 30 per cent 
sensitive to various allergens, when given in- 
tradermally in large doses, and exhibiting 
other allergic manifestations He also ob- 
tained a recrudescence of the symptoms in the 
qmet winter period by instilling some of the 
irritant into the conjunctival sac Its associa- 
tion Vrdth hay fever has also been stressed by 
Townsend (1923), with vasomotor rhinitis by 
Mamoli (1930), with asthma by Weinstein 
(1931)) and similar evidence has been brought 
forward by Seefelder (1911), Kruckmann 
(1930), and others 

Acute conjimcti'oilis The term, allergic con- 
juncti\utis, IS emploj'ed usually when referring 
to the acute inflammatory condition of the 
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wnjunctiv a w Inch seen m patients with hay ophthalmologist first, because he belies es tluj 
lever Here, the conjunctival mucous mem there is something wrong with hb eves Iti 
brane contains cells sensitized to poUen and important that the practitioner recognize the 
as a consequence, contact with poHen pro possibility that this con^itm h dl? 7 mcii 
duces an allergic reaction This js manifested character rather than attribute it to bactenil 
b> a conjunctivitis which may be reprodu«xl infection or to eye strain 
easil> outside of season by jnstiBation of diy The difierentiation of the tj-pe of con 
pollen or pollen eitract into the eye The de juncuvotis seen in bay fev er from other forms 
grec of sensitivity and the extent of the con of acute conjunctivitis is not difficult The 

tact «iU determme the severity of s>mptoms seasonal occurrence, the intense itching and 

They ma> be mild and scarce!} noticeable m the absence of mucopurulent discharge ton 
some patients or be marked and cause con taming a predominance of neutrophilic leuco 
siderable discomfort in others cytes and bacteria, and the positive skm rt 

The most pronounced symptoms of this action to pollens, are sufiioent to distingubh 
condition are itching, lacnmation, and some it from acute catarrhal conjunctivitis or 
photophobia These patients frequently re “pj^k eje" due to infection 
port for examination wearing colored glasses Chronic conjunctittlts Chronic conjuocti 
The secretion present is usual!} water} and viUs of the allergic type, and similar to that 
thm or possibly sbghtly mucoid The latter seen in patients with acute hay fever isocca 
type Is found, as a rule, m the morning on sionaily observed in those haj fever patienii 
ansing and shows a predominance of eosmo «i whom the ey e symptoms are c«pecul!} prr 
phila upon examination of the stained smear dominant In these patients the repeatnl 
Inspection of the ej es in these patients wiU ojnjunctival irritation results m a low graife 
reveal definite evidence of conjunctival in inflaminatory condition of the Jidv, nhidi 
fiammation, the degree of vvhicb depends appear thickened and more or less contmu 
upon the sevent} of the reaction The vesseU ously reddened The acute mfiammation sub 
of the conjunctiva, both around the cornea sides usual!} with the terounatiofl ol the hsi 
and beneath both bds, are injected and the fever season but persists in a miid foroi 
mucosa iweU looks swollen or edematous throughout tbe}ear The e}eli<ivoft!ie»ep3 
either m its entirety or m localized areas In tients show a tendency to stick together oa 
the severer tj^es, the lower lids may be arising, due to the presence of a thickenw 
swollen or puffy, due to the edematous m mucoid discharge Although the pnmitj far 
voivement of the loose subcutaneous tissues tot in these instances is usuall) a pollen, ifie 
Edematous, loose tissue beneath the lids is. possibility of sensitivity to some other in 
often hard to explain to the patients after a halant, like dust, feathers 
negative histor> of insomnia, excessive dissi be kept m mmd, espeaaliy m those msi 
pation, or kidney disease It then behooves in which the e}e symptoms . f 

the ophthalmologist to make a careful check character The diagnosis and treatm 
for the offending allergens this type is similar to the acute form 

These characteristics may be more marked Allergic conjunctivitis, of ed or , ^ 

dunng hay fever season in all psttenls It or chronic type, m some instances roaj 

seems to be the consensus of opinion among result of sensitiveness to agen s oin« 
alkrgtots, and I have found it true m my polkn EramplK o! such agent, arc 
practice, that the allergic patient is scnsitae dyes, tints, cosmetira, and the dilicOTi 
to a number of diHerent allergens Bags be real solutions such as fautjn, 
neath the e, cs occur more often in adults tban atropine, , i., „jc 

in children In a smaller percentage of pa These products produce 'other ™ „ 

tients the e>c symptoms mill predommale hons m the ejelid and conjuncli a » ^ 

almost to the erclusion of the nasal symptoms of lOarLed sensi mty In tto IM ^ 

which may be very slight or .usigmocant "»<:hoit >s in reality hie a 
This IS the type of patient who consults the Skin reaction by the ‘icratchormtracui 
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methods is negative, as would be expected 
Cosmetics containing heavy metals, perfume, 
orris root, certain hair dyes, or even silk, may 
produce a similar reaction in sensitive indi- 
viduals, although this is likewise uncommon 
Vernal conjimclivitis. There is little or no 
question among allergists or ophthalmologists 
as to the allergic character of the conjunctival 
conditions thus far discussed Considerable 
controversy has arisen, however, concerning 
the possible allergic basis of the condition 
known as vernal conjunctivitis, also called 
“spring catarrh” or “vernal catarrh” This 
condition is a subacute or chronic form of con- 
junctival inflammation, which begins char- 
acteristically with the onset of the warmer 
months, particularly in the late spring or 
early summer, and persists usually as long as 
the warm weather lasts, which accounts for 
the use of the term “vernal ” It is character- 
ized clinically by itching and redness of the 
eyes, lacrimation, photophobia, and a ropy 
lardaceous type of discharge which causes the 
eyelids to stick together especially on arising 
in the morning Symptoms are usually worse 
in the late evening and on contact with heat 
Depending upon the location of the lesions 
upon examination, two distinct types of vernal 
conjunctivitis have been distinguished, (i) 
The limbic or corneal type, characterized by 
the appearance of discrete vesicles occurring 
at the margin of the cornea These may be- 
come confluent and completely encircle the 
corneal border, giving it an “icing” or “frost- 
ing” appearance (2) The lid type involves the 
lids only Lehrfeld distinguishes three sepa- 
rate varieties a, simple follicular, b, cobble- 
stone, and c, granuloma These may be spoken 
of as separate varieties but some authors 
think these are just a continuation of the 
first form These are all characterized by red 
eyes, lacrimation, heavy mucoid discharge, 
itching, and photophobia Smears prepared 
from these secretions by Giemsa stain reveal 
the presence of eosinophiles in large numbers 
The two tjqies, corneal and lid, rarely if 
ever co-exist in the same patient The appear- 
ance and locations of lesions are different 
Itching is less prominent and mucous dis- 
charge scantier in the corneal variety This 
t3-pe usually disappears with the onset of cold 


Pollinating Grasses during Vernal Conjunctivitis Sea- 
son (from May 15 to September 15) • 

Grass Combination No i — Early Spring 
(May 15 to July :) 

June grass 
Orchard grass 
Bermuda grass 
Sweet vernal 
Plantain 

Grass Combination No 11 — (June 15 to August i) 
Plantam 
Bermuda grass, 

June grass 
Johnson grass 
Timothy 
Redtop 

Grass Combination Mixture No III — 

(August to September) 

Bermuda grass . 4 

June grass 2 

Johnson grass 2 

Plantam 2 

Allergic conj'uncUvitis due to pollens from (August to 
latter part of September) 

Combined Weeds No I 

Short ragweed 5 

Giant ragw eed 2 

Southern ragiveed 
True marsh elder 
Bunveed, marsh elder, 

Cocklebur 

Combined Weeds No II 
Russian thistle 
West w ater hemp 
Lambs quarter 
Pigw eed 

Allergic conmnctivitis most commonly seen from 
August on 

Combined Grass and Weeds 

Grass No III 10 per cent 

Combined weeds No. I yo per cent 

Combined w eeds No II 20 per cent 

The allergic conjunctivitis which persists may be carried 
through the winter by vaccines, autogenous and occupa- 
tional dusts 


weather, whereas the lid type usually starts 
in the early summer months, and ordinarily is 
due to the early pollinating grasses acting as 
the offending irritants A number of these 
early grasses pollinating from May 15 to 
July I, are June grass, orchard grass, Bermuda 
grass, sweet vernal, and plantain. Carried 
on from June to August are Johnson grass, 
timothy grass, and redtop From August to 
September there is the continuation of Ber- 
muda, Johnson, June, and plantain The latter 
part of September the corneal or limbic type 
of conjunctivitis may disappear, but there 
will be a continuation of the lid type by irri- 
tations from pollination of short, giant 
southern ragweed, truemarsh elder, burweed’ 
cocklebur, thistle, western water hemp’ 
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lambs quarter, and pig\\ee<i Toods, hous^ 
and occupational dust, and animal ftixan* 
twns, sudi as horse and dog dander, ma> act 
as continuous eiciting factors throughout the 
vear 

Cataract The possibihtj that cataracts, es 
peaally the type occurring suddenl> in young 
people, may be allergic m ongm has been sug- 
gested rtcentlj The antigenic properties of 
Jens protein has e been recognized for many 
years Various experiments have shown, for 
example, that beef lens protein is identical in 
Its antigenic properties uith the lens protem 
ot other animals, although different from 
other types of organ proteins 

In iQ}2, Verhoeff and Lemoine suggested 
that the inflammatory reaction of the eye or 
endophthalmitis, which occurred in certain 
patients after catanct extraction or after a 
second discission in children, might be the 
result of an allergic reaction to the lens pro- 
tein left behind in the chamber They called 
this type of reaction endophthalmitis phaco 
anaphylactica and established it as a dtnical 
entity The existence of hypersensiiivcness 
m these patients nas indicated by positive 
skin reactions to lens protein and also by the 
fact that injection of lens protem extract for 
purposes of desensitization nas followed by 
rapid subsidence of the inflammatory reaction 

These findings have been fuU\ confirmed 
by other observers, nho likewise have shown 
that certain patients with cataract will give a 
negative skin reaction to lens protein before 
operation and a positive reaction afterward, 
especially if an endophthalmitis develops 
after operation It iv generally agreed, there 
fore, that the postoperative inflammation 
folloning cataract extraction is an allergic 
phenomenon and that desensitization with 
lens protein extract is an indicated and valu 
able procedure m these patients 

The relationship of lens protem to the de 
velopment of cataract, however, is not de 
fined as dearly Attempts have been made to 
treat cataractous patients with lens protein 
extract and although either total arrest or 
definite improvement has been reported in a 
large percentage of patients, these results have 
not been confirmed expenmentaily and are 
not generally accepted The onl> suggestive 


evidence of a relationship is the report of the 
successful production of certain Jens delecu. 
m a strain of guinea pigs, who«e hereditj had 
been followed for several generations and m 
which no lens defects had occurred pteviousK 
The mechanism by which these defects were 
produced awaits experimental confirmation 
That cataract also mav result from an 
allergic reaction to proteins, other than lem 
protein, is indicated by the reports of patients 
m whom the cataract occurred in assooation 
withadefiniteallcrgicmamfeslation The cats 
racts in these patients were always in a “ioaa 
tion with atopic eczema Positive slm reac 
tions were obtained in nearly all instances 
fhese findings have prompted the application 
of the term, “allergic cataract,” or ‘ cataracts 
assoaated with allergv," to these cases 
In discussing the ocular antaphvlaxis 
Lemoine covered this subject very thorojghl) 
with Verhoeff and ^fcDonald At (he present 
time I am treating 7 patients with bi weekly 
injections of lens protein’ sterile solution of a 
per cent from cattle eyes All these patients 
varjitil in age from 55 to 7a years, have in 
cjpient cataracts They were given a compkte 
physical examination, and after the foa of m 
lection had been eliminated a* nearly as pos 
able, special attention was given to the pa 
tients’ endocrine balance and vitamin intale 
They were started on a dosage of two tenths 
of a cubic centimeter w ith increasing gradjate 
doses to to cubic cenUmeterb It is too carl) , 
however, to ev aluate this problem This work 
has been done previously by other men claim 
ing various results 

Sy*npatbelic opktiialmta The reason for the 
occurrence of an inflammation of a normal 
faealthv eye in a patient who incurs an injur) 
in the opposite eye has been the subject of 
considerable controversy Experimental ana 
ciinicai observations by Elschnig and by 
Woods hav e indicated the possibility that this 
condition likewise may be the r^ult of an 
aUergic reaction, produced by a hypersensi 
tivity to the uveal pigment The latter also 
has been shown to possess antigenic properties 
distinct from that of lens protein As 
of hypersi-nsitivcness Woods reported jne 
occurrence of positive intrarutaneous sUn 

«U i>~»enuin af el hr Sb T> i D bo* I f 
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reactions to uveal pigment in patients witli 
sympathetic ophthalmia, whereas control 
patients gave negative reactions He found 
that negative skin reactions occurred in the 
acute stages of the disease, just as they did in 
the tuberculin allergy of acute tuberculosis. 
On the basis of these findings. Woods used 
uveal pigment therapeutically in patients with 
sympathetic ophthalmia and reported favor- 
able effects These findings, whUe distinctly 
suggestive, are not as yet generally accepted. 

Corneal nlcers Isolated cases have been 
reported in recent literature in which an 
ulcer of the cornea affected an allergic indi- 
vidual as the result of specific hypersensi- 
tivity. Lemoine in 1925 reported a series of 
6 cases. Parlato reported an ulcer in an in- 
dividual who had ocular symptoms in associ- 
ation with coryzal symptoms and who was 
found specifically sensitive to orris root Al- 
lergic therapy including orris root desensitiza- 
tion proved effective The appearance of such 
ulcers as the result of specific hypersensitive- 
ness is rare and should be suspected only when 
they occur in a definitely allergic individual 
The exciting allergens in Lemoine’s cases 
were both pollens and foods 

Focal eye reactions due to bacterial allergy 
There is ample clinical evidence to justify the 
suspicion that certain inflammatory condi- 
tions of the eye, notably iritis, are due to an 
allergy to bacteria present in such foci of in- 
fection as the sinuses, teeth, tonsils, gall 
bladder, etc That these foci of infection have 
a definite etiological relationship is rather 
generally accepted and is proved by the fre- 
quency with which their eradication is fol- 
lowed by disappearance of the eye condition, 
and also by the occasional flare-ups or focal 
reactions which follow the removal of the in- 
fected focus, or the subcutaneous injection of 
a vaccine prepared from the bacteria cultured 
from the focus 

Many successful attempts have been made 
to obtain living organisms from the secondary 
focus in the eye. It is obvious, therefore, that 
the ocular inflammation is not produced by 
the bacteria themselves but is the result of 
the action of their toxic products. 

Tuberculous infections of the eye The rela- 

lonship of allerg}’^ to tuberculous infections of 
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the eye has been studied extensively. Such 
infections are always of endogenous origin and 
occur in previously infected individuals. The 
exact part played by allergy and immunity in 
relationship to these ocular infections is con- 
troversial 

According to Woods, conclusive evidence 
indicates that the phlyctenules of phlyctenular 
keratoconjunctivitis are the result of an al- 
lergic reaction of the sensitized surface of the 
cornea and conjunctiva which may result 
either from a small early tuberculous focus in 
the eye or as part of a general hypersensitive- 
ness to tuberculoprotein from lesions else- 
where in the body. On the other hand, there 
seems to be no definite evidence to indicate 
that an allergic factor exists in tuberculous 
interstitial keratitis or in tuberculosis of the 
uveal tract. 

Lesions of the retina and optic nerve These 
structures are rarely the seat of primary 
allergic reactions They may be involved 
secondarily as part of a general allergic reac- 
tion, as in the case reported by Bedell in 
which edema of the nerve head and retinal 
hemorrhages occurred as part of a serum re- 
action following the administration of tetanus 
antitoxin In another case reported by Coca, 
simple edema of the left macula occurred each 
summer in an atopic patient who had gastro- 
intestinal allergy and migraine 

Involvement of the retina by edema or of 
the retinal vessels (spasm) probably accounts 
for the ocular symptoms accompanying mi- 
graine (scotomas, photophobia, etc ) A sim- 
ilar explanation may be given for those iso- 
lated instances of diplopia, temporary blind- 
ness, or hemianopsia which are the result of 
allergy to foods like chicken or fish, although 
the exact mechanism is not known. 

Some attempt has been made to attribute 
certain instances of retrobulbar neuritis to 
the pressure of the marked edema incident to 
an allergic reaction in the adjacent ethmoid or 
sphenoid sinuses All 6 cases reported by Han- 
sel cleared up with local treatment These 
instances are the exception rather than the rule 

Visual allergy to light. This term has been 
apphed to abnormal ocular reactions to ordi- 
nary amounts of light. According to Lehrfeld, 
“It is principally a physical allergy, not in 
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any waj related to immiinological sensjtivit> 
but certainly related to urticaria solans and 
to urticaria dermographica It is not an 
allerg) in the sense that there exist antibodies 
or reagms ^\hich are clinically foreign to the 
tissue cells ’’ 

Lehrfeld points out that tolerance or in 
tolerance and visual allergy to light is mti 
mately associated rvith the pigment content 
of the choroid, retina, and ms and (hat xvhen 
this IS deficient, tolerance to light is also de 
creased This can be corrected to a consider 
able extent by the addition of pigment m the 
form of tinted lenses The use of such glasses 
has been found very \ aluable for this purpose 

Ocular headaches due to allergy After a care 
ful correction of the errors of refraction and a 
search for pathological conditions of the eye, 
the ophthalmologist is often unable to make 
a diagnosis of the patient’s headaches It 
would then be well to take a careful history 
of the patient with reference to foods, endo 
crines, \itamins, and so forth It is well lo 
keep m mind that the eye symptoms may be 
due to a nasal allergy giving the referred dis 
comfort to the eyes 

DIAGNOSIS 

A careful history is of the utmost impor 
tance It gi\es leads to the offending aller 
gens, -which may be prescasonal seasonal, or 
perennial Eye secretion smears should be 
prepared by means of Giemsa stain Tests 
should be made for food, pollen, dust, and so 
forth, and there should be cut and scratch 
tests, intracutaneous, passive transfer, mu 
cosal, ophthalmic, and patch tests, and the 
leucopenic index should be taken Speaal 
attention should be given to endocrine bal 
ance and vitamin intake in order to establish 


correctly the basal metabolic rate A ques 
tionnaire should be given to the patients to 
take home and to fill out, and a complete 
physical examination of each patient should 
be made 

The diagnosis of vernal conjunctivitis is 
usually not difficult except in the early stages 
The diaracteristic localization of symptoms 
to the eyes, the presence of itching the sea 
sonal occurrence, the typical appearance of 
the conjunctival mucosa, and the presence of 
a thick, ropy , eosinophil discharge are diag 
nostic Zq Its early states, it may be confused 
with hay fever or some type of bacterial con 
junctivitis The presence of nasal symptoms, 
the strict correspondence of the symptoms to 
the pollinating period of a known plant and 
the occurrence of definite skm test evidence 
of pollen sensitivity are suffiaent usually to 
differentiate hay fever of the ocular type from 
vernal ojnjunctivitis Bacterial forms of con 
junctivitis are distinguished by the severity 
of symptoms and the presence of a muco 
purulent discharge which contains many 
neutrophils and bacteria The only chrome 
condition of the conjunctiva with which it 
may be confused occasionally is trachoma 
This condition is readily differentiated, how 
ever, by the complete absence of itching, the 
absence of eosinophils in the discharge, which 
IS not of the ropy type, and the lack of a sea 


Symptomatic Secretion should be remov ed 
from the eyes j times a day by irrigation with 
a dropper The patient is given a i6 ounce 
bottle of solution containing i grain of sail 
cyhc aad, 2 grams of zinc sulphate, i dram ol 
sodium borate, r ounce of aqua camphora 
and distilled water sufficient to yield 1 
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ounces Although the hydrogen ion concentra- 
tion of the eye secretion is always high, this 
seems to give more relief than straight alka- 
line solutions Ten minutes after each eye is 
irrigated, there should be the instillation of i 
drop in each eye of the following solution; 1 
grain of suprarenin bitartrate, i grain of zinc 
sulphate, and saturated solution of boric acid 
sufficient to 5deld i ounce. One per cent holo- 
caine solution may be added to this mixture, 
if desired to control pain This is followed by 
an ice pack 

This, in my hands, has given a great deal 
of relief. The patient is also asked to take i to 
2 capsules a day. Each capsule is composed 
of one-eighth grain of powdered neo-syn- 
ephrin, one-eighth grain of sodium phenol 
barbital, 2 grains of aspirin, and 3 grains of 
powdered lactated calcium This dosage is for 
adults and is used in proportion to age for 
children Glasses with polarized lens and 
calabar lens seem to give better results for 
photophobia than ordinary colored lens It 
must be kept in mind that these are pallia- 
tive, symptomatic measures and a search 
should be instituted for all the offending 
allergens, pollens, foods, and dusts 
The allergic method of treatment may in- 
clude dry therapy, the avoidance of the etio- 
logical factors, the eradicating of some thera- 
peutic infection, or the application of a non- 
specific therapy. Any one, or a combination 
of these various types of therapy, may be re- 
quired to obtain results 

SmillARY 

From the review of the literature and my 
personal experience in this field, it seems cer- 
tain that allerges play a very definite role in 
ophthalmology. 

Most cases of vernal catarrh occur m chil- 
dren Rffien the age of puberty is reached 
symptoms of vernal catarrh usually disappear 
and it is at this time that ive have an entire 
change in the endocrine system of the child 
Unfortunately, there is no accurate means 
of determining the function of most of the 
glands of internal secretion and knowledge of 
the^ normal biochemical disturbances is so 
muted that in most cases it is impossible to 
come to a definite conclusion. 


It would seem that the endocrine balance, 
■with metabolic and biochemical function dis- 
turbances, is closely associated or the under- 
lying cause of the allergic manifestations. 
Allergic patients improve rapidly when endo- 
crines are given with the desensitization 
process 

^ CONCLUSIONS 

1. Allergy plays an important role in oph- 
thalmic entities. 

2. Endocrine disturbances are usually pres- 
ent 'With allergic phenomena. 

3. Endocrine therapy helps the allergic pa- 
tient 

4 The factors of endocrine balance, meta- 
bolic and biochemical functions, -vitamins, 
and heredity, all play a part in the allergic 
patient’s manifestations 

I nish to express my thanks to Drs French K. Hansel, 
\lbert Lemome and John L Meyers, for their mvaluable 
assistance in compiling this paper 
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any way related to immunological sensitivity 
but certainly related to urticaria solans and 
to urticana dermographica It is not an 
allergy in the sense that there CTist antibodies 
or reagins which are chnicallj foreign to the 
tissue cells ” 

Lehrfeld points out that tolerance or m 
tolerance and visual allergy to hght is mti 
mately associated wnth the pigment content 
of the choroid, retina, and ins and that when 
this is deficient, tolerance to light is also de 
creased This can be corrected to a consider 
able extent by the addition of pigment in the 
form of tinted lenses The use of such glasses 
has been found \ ery \ aluabie for this purpose 

Ocular headaches due lo allergy After a care 
ful correction of the errors of refraction and a 
search for pathological conditions of the eye 
the ophthalmologist is often unable to make 
a diagnosis of the patient’s headaches It 
would then be well to take a careful historj 
of the patient with reference to foods, endo 
crmes, \itamins, and so forth It is well to 
keep m mmd that the e>e symptoms may be 
due to a nasal allergy giving the referred dis 
comfort to the eyes 

DIAGNOSIS 

A careful history is of the utmost impor 
tance It gives leads to the offending allcr 
gens, which may be prescasonal, seasonal, or 
perennial Cye secretion smears should be 
prepared by means of Giemsa stain Tests 
should be made for food, pollen, dust, and so 
forth, and there should be cut and scratch 
tests, intracutaneous, passi\e transfer, mu 
cosal, ophthalmic, and patch tests, and the 
leucopenic index should be taken Spead 
attention should be guen to endocrine teU 
ance and \itamin intake in order to establish 


correctly the basal metabolic rate A ques 
tionnaire should be given to the patients to 
take home and to ^ out, and a complete 
physical examination of each patient should 
be made 

The diagnosis of vernal conjunctivitis la 
usually not difficult except in the early stages 
The characteristic localization of symptoms 
to the eyes, the presence of itching, the sea 
sonal occurrence, the typical appearance of 
the conjunctival mucosa, and the presence of 
a thick, ropy, eosinophil discharge are diag 
nostic In Its early states, it may be confused 
with ha> fever or some type of bacterial con 
junctivitis The presence of nasal symptoms, 
the strict correspondence of the symptoms to 
the pollinating period of a known plant and 
the occurrence of definite skm test evidence 
of pollen sensitivity are sufficient usually to 
differentiate hay fever of the ocular type from 
vernal conjunctivitis Bacterial forms of con 
junctiviUs are distinguished by the severity 
of symptoms and the presence of a muco 
purulent discharge which contains man) 
neutrophil!, and bacteria The only chronic 
condition of the conjunctiva with which it 
may be confused occasionally is trachoma 
This condition is readily diflerentiated, how 
ever, by the complete absence of itching the 
absence of eosinophils in the discharge, which 
is not of the ropy type, and the lack of a sea 


Symptomalic Secretion should be remov ed 
from the eyes 3 times a day by irrigation with 
a dropper The patient is given a 16 ounce 
bottle Ql solution containing i gram of salt 
cybe acid 2 grams of zinc sulphate i dram ol 
sodium borate, i ounce of aqua camphora 
and distilled water sufficient to yield lO 
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present in the lacrimal sac or canal, one 
should consider the possibility of hypersecre- 
tion of the tears as a cause for epiphora before 
attacking the puncta or canaliculi This can 
be demonstrated by the Schirmer blotting 
paper test, other individuals being used as 
controls, and if the output of the lacrimal 
gland is definitely increased, one can treat the 
gland with x-ray, excise the accessory lobe of 
the lacrimal gland, section the ductules, or 
in3ect the sphenopalatine ganglion 
If stenosis of the lacrimal sac or canal is 
demonstrated by x-ray, some procedure to 
restore normal function of the drainage ap- 
paratus is indicated. Various techniques to 
accomplish this end have been devised Many 
were discarded and later revived to good 
effect In the main the acceptable methods 
may be listed as (i) The external operation, 
in which an anastomosis with sutures is made 
through a skin incision between the lacrimal 
sac and the nasal mucosa, (2) the internal, 
whereby an opening into the sac is effected 
from within the nasal cavity, (3) the combined 
operation of Toti-Mosher, in which the 
surreal attack is from both outside and 
inside; (4) the transplantation operation, 
whereby the sac is lifted from its bed through 
an external incision and transplanted through 
a new bony opening into the nose, and (5) 
giant probing, in which an opening is forced 
from the sac to the inferior or middle meatus 
and a drain is left in place 
External operahoti The external operation 
dates from the early part of the eighteenth 
century when an English surgeon, Woolhouse, 
reported a technique which was later revived 
m 1904 by Toti and has since been popularized 
by Depuy-Dutemps and Bourguet Chan- 
dler, in his comprehensive review of this 
subject, states that it is the most refined of all 
operations on the lacrimal sac and ranks first 
in the statistics on successful results 
It is the procedure wdth which my associates 
and I are most familiar, and in our hands it 
has been successful in 27 consecutive opera- 
tions These have been done on 24 patients 
ranging in age from 6 to 7 2 years Six operations 
followed acute attacks of dacryocj^stitis at 
mterv'als of i to 6 months with no untoward 
reaction Fistulas, which were present in 3 


cases before operation, gave no further trouble 
afterward One operation was done on a 
patient -with congenital syphilis who also had 
a perforation of the septum. One young 
female patient had an obliteration of the 
lacrimal fossa following an automobile ac- 
cident, which destroyed the bridge of her nose 
and necessitated many plastic operations for 
its restoration, the result in her case was as 
perfect as the others A middle-aged male 
patient lost his right eye and suffered mutila- 
tion of his face following a shot gun accident, 
and the atrophied tear sac was located in a 
mass of scar tissue a full centimeter from its 
natural bed in the lacrimal fossa Although 
the sac was reduced to the size of a pea, it was 
possible by traction sutures to make an 
anastomosis with the nasal mucous membrane 
and this also resulted successfully 

In one patient only have we been disturbed 
by the formation of a scar This was in one 
of our early cases, a middle aged female of 
Grecian lineage, who developed a keloid type 
of bridle scar, which we later attempted to 
improve by plastic repair but with which we 
were never quite satisfied In checking the 
final results of our limited series we were 
greatly surprised to find that this patient’s 
answer was the most enthusiastic of all; she 
was perfectly satisfied wdth the physiological 
and cosmetic result 

Many operators with much more clinical 
material have found this procedure satis- 
factory in from 95 to 100 per cent of cases 
Inasmuch as this is an operation which the 
ophthalmologist without special training or 
apparatus can learn to do satisfactorily from 
the diagrams and description, the technique 
will be given in some detail here, and the 
student is referred further to the excellent 
article by J J, Corbett. It wms this article 
which induced us to adopt the procedure which 
in our hands has been quite satisfactory 

OPERATITO TECHNIQUE 

Anesthesia is obtained by the h3q)odermic 
injection, appro.ximately one hour before 
opmation, of morphine one-half grain to one- 
eighth grain and scopolamine, one one- 
hundredth to one four-hundredth grain de- 
pending on the age and size of the patient 
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T he patient %vith chrome dact>ocj&tt 
tis, presenting clinically an epiphora 
and regurgitation of mucopurulent 
secretion into the conjunctival cut 
de sac, brings to the ophthalmologist a condi 
tion i^hich la of deaded interest and impor- 
tance The constant watenng of the eye is 
most annojing and prevents comfortable and 
ordinarj use of the e>c at any time, while the 
integrity of the eyebalUs in constant jeopardy 
as the smallest abrasion, such as follows a 
foreign body m the cornea, may result m in 
fection, ulceration, and loss of the eye 
This type of inflammation has resulted in a 
variety of procedures designed by radical 
means to eliminate the focus of infection m the 
(ear sac, such as chemical destruction by 
cauterization, cxcochleation, Paquelm or gal- 
vanic cautery, and finally exasion or extirpa 
tion All of these procedures have had ardent 
advocates and have been successful in 
eliminating the backwash of purulent matenal 
into the conjunctival ^ac, but they have been 
notoriously unsuccessful in ridding the patient 
of his epiphora which is the mam symptom for 
which he seeks relief Statistics from vanous 
competent clinicians demonstrate that epiph 
ora persists in as many as 65 to 70 per cent 
01 patients who have had the tear sacs re 
moved, and that nearly as high a percentage of 
patients are dissatisfied with the results of 
operation 

The so called medical treatment of lacnmal 
stenosis by the passage of probes to the nose 
through the normal passages of the lacnmal 
drainage apparatus has m general given only 
temporary relief One may be elated at one 
sitting to find that relatively large probes can 
be pasocd through the stenosed areas after 
which fluids pass easily into the nose, onlv to 
find at the next visit of the patient that a 
subsequent reaction has produced a constne- 

rfestnted before tbe Climc»l Consr*** of tie Ani«ric»a College 
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turn that does not permit the passage of even 
the smallest probe mthout considerable 
trauma and bleeding This in effect influences 
the formation of false passages, scar tissue 
proliferation, and increased stenosis with 
considerable discomfort to the patient and, as 
a rule, leaves him with no permanent benefit 
These experiences hav e caused most of us (o 
seek some method re establishing normal 
communication between the conjunctival sac 
and the nose bv means of some operative 
procedure which promises a permanent and 
successful result Such a result is one in which 
epiphora and mucopurulent xecretion from 
the lacrimal sac have been elinunated en 
tircly, and m which the patency of the 
drainage system can be demonstrated bv the 
passage of fluorescein or some similar colored 
solution from the surface of the conjunctiva 
to tbemeatal area in the nose It is rot enough 
to force fluid to the nose by means of a 
syringe, the fluid should travel as do the 
tears in a natural unaided wav To obtain 
this end it is essential that the puncta, 
canahculi, and internal common punctum be 
left in a perfectly normal condition, for if the 
capillary attraction of thi» portion of the 
dramage mechanism is disturbed, one is 
doomed to disappointment in proceeding to 
operate on the sac itself There has been 
heretofore too widespread an attack upon the 
puncta and canaVicub by means of slitting and 
excision when the pathology really lay more 
deeply in the depths of the sac and lacrimal 
canal 

These mistakes need be made no longer as 
the use of a radio-opaque medium such as 
lipiodoi, bismuth in albolene, or lodipin, m 
jected into the lacnmal sac will by x ray 
demonstrate the position of an\ stenosis m 
tbe passageway The first is an excellent 
solution but the injection should be made on 
the X ray table as hpiodol passes through the 
lacnmal sac rather rapidly If no stenosis is 
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Postoperative treatment has rarely been 
necessary although occasionally some crusts 
will have to be removed from the nose. In our 
senes of 27 cases we have had but one post- 
operative hemorrhage which required packing 
the nose, and the nasal pack in this patient 
was removed the morning following the opera- 
tion with no further complication On only 2 
occasions have accessory ethmoid cells been 
encountered These were exenterated and 
the operation was carried out in the usual 
manner without complication In no case as 
yet have we found it necessary to remove the 
anterior tip of the middle turbinate or operate 
on a deflected septum, although we recognize 
that in some patients there will be nasal 
pathological processes which require pre- 
operative treatment or surgery In i patient, 
previously operated upon elsew'here by the 
combined method, it was necessary to remove 
by cautenzation an adhesion between the 
septum and the middle meatus 
Paul Chandler has recently advocated a 
modification in this operation by preparing 3 
mucous membrane flaps instead of 2 He 
made an incision in the tear sac in the form of 
a T, with the horizontal incision about 3 
millimeters from the upper border extending 
from the anterior to the posterior edge of the 
sac The vertical cut extended from the 
center of the horizontal incision down to the 
base of the sac, and as far into the duct as 
possible A similar incision was then made in 
the nasal mucous membrane exactly opposite 
the sac Thus 3 flaps were formed, a posterior, 
a superior, and an anterior. These he united 
with small silk sutures, usually i posterior, 2 
superior, and 1 anterior, resulting in an almost 
solid tunnel of mucous membrane running 
from the sac to the nasal cavity, and the top of 
the sac was held up in its proper position 
Twenty-two operations which he performed in 
this manner were all successful 
Internal operation The first report of an 
operation by the mtranasal route was by 
Caldwell in 1893 The method has been ex- 
tensively advocated by West who made a 
large opening into the duct above the inferior 
turbinate and then later modified it to uncover 
the entire lacrimal sac nithout opening the 
duct. Various other modifications in the mat- 


ter of reflection of mucous membrane flaps 
have been followed by good reports from Halle, 
Bookwalter, Daily, and others This opera- 
tion can be done with satisfaction but 
presents considerable technical difficulty if 
properly done It falls in the class of opera- 
tions which demand a high degree of intra- 
nasal technical skill, the only excuse for which 
is that no external incision is made It is not 
an operation for an ophthalmologist, and 
many prominent rhinologists feel that it is 
not as safe a method as the one previously 
described. Perforation of the orbital wall with 
cellulitis of the orbit and loss of visual acuity 
has been reported 

Combined operation The combined opera- 
tion comprised the external technique of Toti 
with some intranasal modifications of Mosher, 
which included the removal of the anterior tip 
of the middle turbinate and curettage of the 
anterior ethmoid cells in all cases In addition, 
any deviation of the septum was corrected by 
preliminary operation 

A bony wnndow was made through the 
lacrimal fossa, the exposed nasal mucous 
membrane excised, and a similar area cut from 
the approximating wall of the lacrimal sac 
The anterior edge of the sac was sutured to 
the cut edge of the periosteum over the nasal 
bone but there were no sutures connecting the 
nasal mucous membrane with that of the sac 

Failures were common because of poor 
approximation of the openings in the sac and 
nasal mucous membrane, closure of the 
osteotomy, or plugging of the newly formed 
opening by granulations Successful results 
ranging from 40 to 100 per cent have been 
reported 


i ranspiantahon The transplantation meth- 
od was devised by Forsmark who lifted the 
lower part of the sac from its bed, severed it 
at the duct, and then drew the end of Uie sac 
into the nose through a smaU opening in the 
mcnmal bone This was modified by Speciale- 
Cirincione who made the bony window 
through the antenor lacrimal crest, thereby 
avoiding the ethmoid cells This has lately 
been revived by Stokes who shortened the 
time of the operation by using an electric 
trephine which drilled a hole through the 
ascending process of the maxilla Stokes re- 
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Block anesthesia with j per cent solutwo of 
no\ocam v.ith adrenalin is made o\er the 
supra orbital, antCTwr ethmoidal, and in/ra 
orbital areas as well as in the line of masion 
and deeply in the bed of the sac 
A cotton or gauze plug saturated m lo pt^ 
cent solution of cocaine and adienahn, 
t looo, is inserted in the middle meatus of the 
nose near the anterior tip of the middle 
turbinate m order to produce anesthesia and 
ischemia of the nasal mucous membrane, and 
IS left in place until the nasal mucous mem 
brane is CTposed b> remosal of thelacnmal 
rrest 

Illumuiation of the field of operation is an 
important factor and I use an electnc bead 
lamp for this purpose, although a concate 
bead mirror uith a good source of light is 
sufficient Bleeding is controlled by the sue 
tion tip, a point v^hlch has been a great aid m 
shortening the tune of operation 
The skin incision is that cotnmonl) used m 
most external sac operations, starting about 
5 millimeters above the internal palpebral 
ligament passing doim over its bony inserlton 
(about 5 millimeters to the inside of the inner 
canthus) in a line parallel to the laenma! 
crest, and terminating at a point opposite the 
entrance of the nasolacntnal canal 
The internal palpebral ligament is cut the 
superficial fascia, muscle, and deep fasaa are 
divided, and the sac exposed and reflected 
ocitnard as it is lifted out of its bony groove 
The sac may be retained in this position b> 
means of a retractor, wfule a similar retractor 
holds the structures on the opposite side of the 
Round well over toward the median fine The 
retractors are held b> one assistant while 
the other assistant works in the field with the 
operator I have found that the use of the 
ordinary lacnmal sac retractor will obviate 
the necessity for one assistant if the retractor 
prongs are entered more deeply into the wound 
and allowed to engage the subcutaneous tissue 
jUst Over the sac wall and just above the 
penoslcum of the anterior lacrimal crest 
The next step is the complete removM of 
the anterior lacnmal crest by means of a 
liiscl When the nasal mucous membrane IS 
evjwsed the bony’ «?pening is enlarged with 
Citelli and Kernson forceps, making an oval 


shaped window with the long axis from lo to 
I? millimeters in the vertical plane while the 
transverse diameter vanes from 8 to lo 
millimeters LateK', Arruga has advocated 
making the opening vnth a motor-driven 
trephine However, the technical difficulties 
encountered at times with such an instrument 
are considerable and I have not been im 
pressed with it m my personal experience 

At tbs stage a longitudinal incisjoa is made 
m the wall of the sac The pus or mucus, if 
present, is removed, and the inner lining of 
the sac is swabbed w’lth tincture of iodine 
The nasal plug is then remov ed A vertical 
incision IS made m the nasal mucous mem 
brane, equal m length and directly opposite 
the sac incision Three sutures of No oooo 
catgut on small half curved atraumatic 
needles are passed by means of a small artery 
forceps through the posterior tip of the nasi 
mucous membrane 

These y sutures arc held taut while a cut a 
millimeters long is made at ngbt angles to the 
upper and to the lower end of the vertical 
incision This forms a flap which facilitates 
approximation to the posterior bp of the sac 
They sutures arc drawn through iheMatenor 
lip of the sac mciston by the small artery 
forceps tied, and cut close Xhustheposlenor 
wall of the new lacnmal drainage canal i:. 
formed 

After the same fashion 3 more No coco 
catgut sutures are passed through the anterior 
lip of the nasal mucous membrane with the 
same forceps and held taut while the right 
angle cuts similar to those in the posterior lip 
arc made These sutures arc drawn through 
the anterior border of the sac and in addition 
through the periosteum and overlying soft 
tissues ITie sutures arc then carefully tied 
It IS this last little feature of the 
Dutwnps technique— the suspension of the 
anterior wall of the canal from the overlying 
tissue— wbcb aida in mamtaming the patency 
of the new lacnmal canal Three silk sutures 
or a subcuticular suture doses the skin m 
cision Vn ordinary eye bandage is appheo 
but there is no mtranasal dressing Sucres 
are remov ed on the third day and the bandage 
isdisomunued thereafter The patient leaves 
the hospital on the second day 
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T his, the twenty-fifth anniversary of 
the founding of the American College 
of Surgeons, is a milestone in its 
progress Let us review the accom- 
plishments of its first quarter of a century 
Have the years of planning and of laboring to 
uplift the standards of surgery produced 
results’ In what directions has the influence 
of the College been strongly and courageously 
wielded’ In what other directions could that 
influence have been more powerful, more 
beneficial, more significant, had our vision 
been clearer and our convictions stronger’ 

This is a time for cntical self-analysis by 
the Fellows of the College We are starting on 
a new stretch of our journey We have an 
opportunity to re-define our objectives and 
to re-intensify our efforts in the directions in 
which we appear to be pursuing the right 
course Today is the future of which some of 
us had a vision 25 years ago The realities 
around us now are the fulfillment of those 
dreams of yesterday In all respects they do 
not meet our expectations, but not one of us 
will question that without the dreams the 
realities would have been far less satisfying 
Therefore, we must focus our eyes today on 
the next quarter of a century We must dream 
and plan anew so that the record of the next 
25 years’ accomplishment, upon which the 
new generation of surgeons will look back in 
the year 1963, shall be equally as inspiring, 
and equally as substantial and impressive as 
the one we now review 

We have important advantages today over 
the dreamers of 1913 These are the results 
of their great foresight We are solidly or- 
ganized for smooth functioning We have 
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accumulated experience in co-operative effort 
which gives us confidence We have acquired 
a background, a sense of stability, and a feel- 
ing of permanence that equip us for accom- 
plishing much more in the future than we 
have in the past We have won in the eyes of 
the profession and of the public a position of 
unquestioned leadership in our field This last 
achievement compels us, as trusted guardians 
of the sick and inj'ured, to insist that sur- 
geons be guided by the highest professional 
and ethical considerations. Upon us devolve 
responsibilities not for our own fellowship 
alone, but for all members of the profession 
Looking to the future, we see no lessening of 
responsibilities Rather, as our ideals and our 
purposes become more widely understood, we 
see increasing dependence upon the College, 
by both the profession and the laity 

Our founder and organizer, Fra nkli n H. 
Martin, set us an example of courage and of 
persistence that is a wellspnng of inspiration 
Consider the obstacles he faced in trying to 
weld a profession, composed of individualists, 
into a guild organized to curb unethical prac- 
tices by individuals, and to encourage a co- 
operative ideal that would necessanly destroy 
individualism of the old, self-sufficient type 
The College stands as a living monument to 
his success in overcoming these obstacles He 
took the spirit of democracy and the spirit of 
co-operation as ingredients, and mixed a 
potion strange to the taste of the average 
surgeon of his day Many of them drank 
reluctantly But time and circumstances, and 
his own gifts of diplomacy and persuasive- 
ness, were on the side of Hr Martin, and 
those surgeons learned to like the potion as 
they felt its stimulating effects 
In organizing the College Dr Martin and 
his associates follo\Yed the principles of demo- 
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ported very favorably oa a senes of 43 r»*,»g 
Patency of the sac is essential and the con 
stnction must not be present above the point 
of severance else the result will be a failure 
ft mil be an etcellent operation for cases of 
chronic dacr>oc>stitis in which a mucocele 
IS present, but will not serve when the sac 
IS atrophic, when papillomas are present or 
when the sac wall is involved 
Gtani probing Under giant probings are 
grouped all methods by which a probe is 
lorced into the nasal cavity, either through 
the original duct passageway or through a 
new opening m the lacnmal bone, following 
which some metallic stylet is left m place for 
varying periods of tunc Such operations 
were suggested by Koster, Ziegler, Fowler, 
Dean, and others Probably the best pro 
cedure along these hnes is that reported by 
Spratt who slit the lowerpunctum and under 
gas anesthesia introduced a Callahan tube on 
an obturator through the lacrimal passage 
The obturator was withdrawn leaving the thin 
silver tube open at each end, the lower end 
under the inferior turbinate and the upper end 
dush with the conjunctival cul de sac This 
may be left m place for months and extracted 
when desired bj grasping the lower end with 
a bemostat and withdrawing it by a rotating 
movement which crushes the thin silver tube 
and permits painless removal buccess with 
this instrumentation has been high 
From the statistical reports available on the 
operations heretofore described it seems cer 
tain that some form of daciyoihinostomy 
should be substituted for the operation of ct 
cjsion or extirpation of the sac in cases of 
chronic dacryocystitis This latter opwation 
should be reserved for tumors of the lacnmal 
sac and to my mind, that condition should be 
almost the sole reason for its application In 
this connection one should be on guard not to 
mistake for tumor of the sac the hard un 
yielding mucocele sometimes encountered in 
stenosis of the duct In our senes of 34 pa 
tients, there were 5 who some time dunng 
(heir treatment were suspected by my col 
leagues and myself of having malignancies of 
the sac The instillation of saline into the sac 
the application of heat externally and per 
sjstent massage over the mucovele finally re 


suited jn the discharge of a viscous, glairy 
fltud from the sac through the canahculi on the 
conjunctival surface 

It may be justifiable to extirpate the sac 
previous to intra ocular surgery, when one is 
pressed for time, but one may be lulled into a 
feeling of false security by doing so Virulent 
cultures of pneumococci have been groira 
from the conjunctual cul de sac for weeks 
after such an etcjsion, and it is justly question 
able whether dacryorhinostomy is not the 
choice of procedure cyen m this situation 


SUMMARY 


The purpose of this paper has been to le 
view bnefly the yanous methods to bnng 
about a favorable solution of the intractable 
problem of chronic dacryocystitis Results 
will vary with various operators and each will 
continue to use the method which has done 
well m his hands But for those who have not 
been successful ;a treating this condition and 
for those who still do extirpation in preference 
to some form of dacryorhinostomy, I offer the 
choice of sev eral techniques any one of which 
has its good points For the beginner in this 
field of surgery, the external operation with 
sutures, which join the mucous membranes 
of the sac and the nose, will prove to be 
quite satisfactory Once he has mastered this 
technique he may proceed to modifications, 
but one hesitates to change the form of 
surgical procedure which has given unifomK 
satisfactory results in his hands hence I be 
beve that most new converts will continue to 
use it 
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nenced, highly trained men have worked dili- 
gently to secure first-hand, accurate informa- 
tion of many kinds from many sources Their 
findings have influenced the determination of 
policies by the Board of Regents, and the 
execution of these policies by the administra- 
tive executives The proficiency of these in- 
vestigators is increasing. In the future it will 
doubtless be necessary to increase their num- 
ber as the scope of the College activities 
broadens to include new avenues of service. 
It can be stated with some degree of finality 
that this branch of the College work will grow 
and become more vital 

Another activity that has bright prospects 
for continued growth is the Library and 
Department of Literary Research A valuable 
service, constantly improving, is being ren- 
dered The usefulness of the package library 
service cannot be overstated In the future 
the service of the library will be utilized and 
appreciated even more By co-operating in 
securing additions to its collections, the in- 
dividual Fellow can help to increase the 
department’s ability to serve the fellowship 
The College has used the congress and con- 
ference method extensively for educating the 
profession and the layman While this work 
IS not handled in a specific department but is 
participated in by all departments, it is an 
established activity that, for our purposes 
today, needs separate consideration It is an 
activity that has reached astonishing propor- 
tions The Clinical Congress of the Amencan 
College of burgeons is one of the great educa- 
tional events of the year on this continent 
Few regular occurrences of any nature are 
accorded more attention by the press This 
shows that the College has been able, with 
the co-operation of the press, to arouse a 
demand for news of advances in surgery. 
When to this public educational value is added 
the instructional value to the surgeon him- 
self, it is safe to prophesy that the annual 
Clinical Congress will have a brilliant future 
to correspond with its brilliant past. 

The miniature clinical congresses, or Sec- 
tional Meetings, the idea of which was con- 
ceived 20 years ago, have performed in their 
lesser spheres the same service as the larger 
congress and have the same outlook for con- 


tinued success The first was held in Butte, 
Montana, the beginning of a series of meet- 
ings which have introduced the College and 
its work to the American people in their home 
communities In the smaller group more dis- 
cussion and freer expression are possible, and 
the scientific sessions and operative clinics 
held in the smaller cities have been valuable 
supplements to the Clinical Congresses held 
in the larger cities The community health 
meetings, for obvious reasons, have been par- 
ticularly well attended in the smaller com- 
munities, and have unquestionably stimulated 
confidence in the doctor. Confidence, so en- 
gendered, will help the public to seek medical 
advice more frequently and follow it more in- 
telligently. The public should not be expected 
to accept medical practices on faith There is 
nothing occult or mysterious about modern 
medicine, its scientific basis should be made 
more clear to the layman to help him to dis- 
tinguish between impostors and competent 
doctors, and between haphazard and correct 
procedures 

This introduces the subject of public edu- 
cation which cannot be too strongly empha- 
sized as a field which must be cultivated more 
systematically by the medical profession The 
College has already prepared the ground in a 
more or less incidental fashion through Clini- 
cal Congresses, Sectional Meetings, and the 
publicity arising naturally as a result of its 
various activities, especially Hospital Stand- 
ardization The community health meetings 
have provided an excellent impetus How- 
ever, more of a direct nature must be done 
The practice of medicine has never been so 
prominent in the day’s news as it is now Back 
of it IS a gradual awareness by the public that 
great things have been occurring in the field 
of medical science, an awareness that we our- 
selves have tried to develop; and people want 
to know more about the new discoveries, the 
new theories, and the new procedures They 
also want to know why they are not all bene- 
fiting from these discoveries as they should 

Capitalizing upon this interest, authors and 
publishers are turning out books and articles 
that are being read avidly. And what is in 
them> Much sensation and distortion of 
facts, merely to enhance their readability and 
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cratjc rule, distributing the erccutiw power 
among many individuals through a rqiresen 
tative Board of Governors and a Board of 
'Regents who would be free from any direct 
self interest or monetary gam Thus they 
assured adaptability and the constant influx 
of new ideas The basic prinaples tn\olved in 
the welfare of the patient will not change, but 
the modes of applying these principles are 
thanking constantly with new conditions 

As an illustration, there has arisen of late 
the important question of graduate training 
m general surgery and its allied speaalties 
The College has always been acti\ely inter 
ested in the formal education and early tram 
ing of the surgeon But lately surgery has 
been tremendously complicated theoretically 
and practically by new discoveries, new 
methods, and modern developments in lech 
nique To obtain the desirable command of 
knowledge and the necessary skill for pre 
cision and safety, the student of surgery today 
must add a more supervised training to ius 
clinical preparation Not enough qualified 
hospitals however are providing opportuni 
ties for him to gam such practice Therefore, 
the College is assunung the responsibility, 
which rightly belongs to it to determine the 
extent of the need and to encourage hospitah 
to inaugurate a graduate training program m 
surgery, or to enlarge and improve the one 
they may have at present The Board of 
Regents of the College, by raising the require 
ments for admission to fellowship for this and 
succeeding years’ graduates, obligated our 
organuation to aid in providing opportunities 
for the extended training that these higher 
standards demand 

The established departmental activities of 
the College since they were carefullv based 
on pressing needs for reform or for research, 
have produced actual tangible improvements 
in surgical and hospital methods and environ 
ment Perhaps we should consider nhether 
any of the«c departments have accomplished 
the purposes for which they were founded to 
such a degree that their task is finished Must 
the College ever be seeking new avenues of 
service, or does the future hold boundless op 
portunities for some of thc^e cstabJisbwf 
departments^ 


A^D OBSTETRICS 

The Department of Hospital Standardira 
tion— one of our strongest duisions of en 
deavor, the achievements of which are so well 
known that they need no reiteration before 
this audience— what will be its future’ Hos 
pitals, like the human beings who work in 
them, betray no signs of reaching a state of 
perfection, despite our energetic efforts to 
improve them This is an admission we must 
mi^c at the outset It means that the work 
of the hospital department of the College will 
never be finished Changing times will bring 
only new problems The department must 
CO operate with the Committee on Graduate 
Training by continuing to survey, analyze, 
and plan for the developing of graduate tram 
mg opportunities in acceptable hospitals In 
assuming this responsibility the department 
isinsunngitsownhappy destiny by multiply 
ing its opportunities for present and futun 
service to the patient m the hospital 
The Department of Clinical Research has 
likewise made rapid progress and insured its 
permanent usefulness by seeking and making 
the most of opportunities for service Great 
educational and practical benefits have re 
suited from the promotion and surveys of 
cancer clinics, the registry of bone sarcoma, 
the collection of records on $ year cancer 
cures, the surveys and standardizations of 
medical departments in industry, and the 
efforts to improve the management of frac 
tures The Fellows of the College are C5»en 
tially practical, realistic clinically minded 
surgeons and in the future they will be guid'-d 
more and more by the evaluations of advances 
made in clinical surgery as presented by the 
Department of Chmeal Research In the past 
4 decades much of the advance in surgical 
therapy has been in the technique of operat 
mg, and it may be predicted that in the future 
increasing study and research wiJJ be devoted 
to the cause, pathology and progress of those 
diseases which arc now and will later be found 
to be amenable to surgical treatment The 
Department has before it an ever widening 
horizon of usefulness anti influence in con 
tnbutmg to the advance of scicntiht surgen 
The fwW representatives of the College 
deserve special acknowledgment for the sur 
passing value of their services These expe 
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ments participate. Its program has been ac- 
tuated by a desire to enaUe the surgeon to 
play in tHs joint effort the important part for 
which his background and services qualify 
him so that the effort as a whole may be more 
effective All plans of the College for the 
future are being made in this same co-opera- 
tive spirit 

As for the science of surgery, the College 
has an ambitious project which typifies its 
zeal to spread knowledge. This refers to the 
Hall of the Art and Science of Surgery. As 
yet there is no distinct building in which to 
house it, but a site has been acquired on which 
to build some day, and we dreamers of 1938 
see upon it, not the old structure that now 
stands there, but a fittmg monument to the 
inspiration and zeal of those who have led in 
the research work of the College. Nor is the 
project wholly dependent upon imagination 
for sustenance An impressive nucleus for the 
collection of exhibits already exists It is well 
arranged for display and bids fair in the not 
too distant future to outgrow the accommoda- 
tions for Its exhibition in the Administrative 
Building The Hall of the Art and Science of 
Surgery will some day need a building of its 
own, and many of us, we hope, will live to see 
it rise 

Chiefly, it is as a moral rather than a mate- 
rial force that we see the College of the future. 
Our ambition for it is that the quality in which 
it shall most excel will be that of worthy lead- 
ership. It needs no artful phraseology or ex- 
tensive logic to point out that there is grave 
need for medical statesmen in the ranks of 
organized medicine Men who have a broad 
vision, and the diplomatic and judicial quali- 
fications which make for leadership, are re- 
quired to cope with the difficult problems 
•'onfronting them, which cannot be regarded 
with indifference and equanimity It is the 


duty of the American College of Surgeons to 
discover and to develop leaders who wiU make 
the influence of the profession felt in improv- 
ing the whole environment of human life. A 
large part of that responsibility is distinctly 
medical, for a high average of health is essen- 
tial to progress We in the medical profession 
are compelled today, for our own good and 
for the good of society, to pool our problems 
with those of other social agencies, to the end 
that the fundamental factor of adequate medi- 
cal care be a strong impetus to their construc- 
tive efforts We must maintain a flexible 
mentality. Good health fosters economic self 
sufficiency, good citizenship, everything that 
makes a happy life. Therefore, it is our duty 
to welcome and not to resent the interest be- 
ing shown in high places in the conduct of 
medical affairs, it shows appreciation of the 
importance of the work we are doing and can 
do As an organization of surgeons we have 
before us a great opportunity to throw our 
experience and our intimate loiowledge of the 
problems back of any effort to provide better 
care for the patient, with the insistence that 
the direction of the effort be placed in the 
hands of a competent medical personnel 
If we make the most of our present oppor- 
tunities, we face a busy, eventful, new quar- 
ter of a century That is what we want— is 
it not? — strenuous working programs ahead to 
call forth our best efforts, to develop us in- 
dividually and as a strong fellowship striving 
to serve our generation. The College was 
erected on an ideal for service, so far we think 
we have lived up to that ideal to the best of 
our collective abilities The prospect is that 
we shall continue to go forward by holding to 
that ideal Hopefully and optimistically we 
set forth on our new quarter of a century for 
“it is better to journey hopefully than to 
arrive.” 
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increase their selling power Some of the cur 
rent, popularized, medical literature is good 
and IS trulj educational, but much of it erag 
gerates the flaw* which we all know exist, 
while It fails to convey the impression it 
should of the sound features of modem medi 
cal practice As is ahvajs the case in such a 
situation, the attack is read bj lo persons and 
only I will read the answering defense if the 
profession is sufficientlj aroused to prepare 
one for publication The result is that we 
may expect a weakening of public confidence 
unless direct measures are taken to interpret 
the doctor aright When the profession is 
misrepresented as being more interested m 
Its economic securitj than m healing the sick, 
the remedy is to let people know to a more 
systematic way than we have heretofore at 
tempted, that we are surgeons first and earn 
ers afterward, for this JS true of the great 
majority of members of the profession 
This brings us to a consideration of the un 
fortunate practice of fee spbttmg which fur 
wshes the public with one reason for the accu 
sation of commercialism Tec >plitting i» 
diminishing, we believe but it is still quite 
revalent The College has fought it from the 
eginomg Candidates must sign a pledge 
not to indulge m it, hospitals m which it is 
countenanced are not approved, and other 
professional groups have likewise acted ajpinst 
It In some instances the agitation has only 
degraded an open practice to a surreptitious 
one, so more stringent measures are needed 
to abolish It completely The competent 
physician should have a lugh enough estimate 
of his own worth to conv ince his patient of the 
value of his «ervice> and should not expect 
what amounts to commission on a sale de 
ducted from the surgical fee Such a practice 
endangers the patient because it fosters bar 
gaming, and the only way in which it can be 
completely eradicated is to educate the pub 
he to Its evils The Board of Regents of the 
College hav e done much to decrease the prac 
tice of fee sphttmg It is their clear and press 
ing duty to eliminate it altogether 
The doctor is handicapped because he can 
not advertise his honesty, his philanthropy, 
or his spirit of service the way a man who 
operates a business can, and so the critics are 


Unanswered when they point to a practice 
such as fee splitting, which is really indulged 
«i by only a small minority Consequently, 
the medical profession has to use extraordi 
nary measures to regulate the unethical mi 
nority, in order that aspersions may not be 
cast through them upon the entire member 
ship Through its own organizations such as 
the American College of Surgeons it has pro 
vidctl for self policing, as well as for the deve! 
oping of programs for broader and constantly 
improving servnee to the patient To acquaint 
the public with the work the College is doing 
13 to enlighten it concerning the saentific, 
humanitarian, and public service attitude 
that characterizes the typical surgeon who 
through his fellowship and support deades 
the scope of its activities 
It IS true that the great advance shown by 
medicine, scientifically speaking has not been 
quite equalled by medical practice as applied 
to the needs of all classes of society Thu 
problem, however, is not by any means pe 
cuhar lo the medical field It exists in govern 
ment, m industry, and m education The 
progress that has been made in improving the 
lot of the individual is generally obscured by 
the far greater progress in theoretical and 
factual knowledge in almost any field A par 
allcl can be drawn between this state of afiairs 
and the noticeable lag between almost any 
man’s actions and his professed principles and 
ideaU We think that the medical profession 
IS trying as hard as any other and perhaps 
harder than most, to solve the problems aris- 
ing Out of unev en distribution of income which 
makes its services easily available to a few 
people, but not obtainable by the great ma 
jority in the lo rer moorae brackets It is un 
questionably a fact that physiaans and sur 
geons give more service for which they receive 
no money compensation than any other class 
of people m modern life, and they give it 
gladly because of the humanitarian motives 
that govern them 

The American College of Surgeons has 
always recognized the advantage of united 
effort by all groups acting to improve the care 
of the sick and inyurcd and to promote pre 
ventive medicine This again might be con 
sidered a speaal activity m which all depart 
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And the truth is the surgical world had 
great need of such a mandate May I place 
before you, very shortly, the proof of this, the 
setting of that earlier time 

Though the American Medical Association 
had been founded in 1847 for the betterment 
of medical education and the control of irregu- 
lar practice, very little was achieved until in 
1904 it appointed a special council for the 
study of this Medical Education and Hospi- 
tals At that time there were in this Country, 
162 medical schools, more than in all the rest 
of the world put together And is it any won- 
der that Henry S. Pritchett, president of the 
Carnegie Foundation said of these schools, 
that nearly half were entirely inadequate, and 
Abraham Flexner declared that our “Medical 
education includes something of what is best, 
and all of what is worst, to be found among 
civilized nations.” 

And during those years surgery, perhaps, 
was the greater offender For brilliant as were 
many of its exponents, the general standards 
were low, the prevailing methods slap-dash 
and iU informed with no general oversight or 
organization. 

Samuel Gross of Philadelphia had published 
the first complete System of Surgery in 1859 
Writing in 1876 he declared that “there is not 
a medical man on this Continent who devotes 
himself exclusively to the practice of surgery ” 
This was the year, (1876), of the Founding of 
the American Gynecological Society It was 
not until 1880 that the American Surgical 
Association was formed, and only in 1903 the 
Society of Clinical Surgery. 

As an illuminating corollary we observe that 
in 1873 there were only 149 hospitals in these 
United States In 1934, 61 years later, the 
number is given as 6,334, with their own hos- 
pital association formed in 1899 

This addition of 95 hospitals a year was 
merely the result of supply and demand, for 
there developed an enormous increase in the 
work of general surgery and its specialties, 
with the rapid creation of sixteen special sur- 
gical societies or associations In all con- 
science It was rapid— really catching, like the 
measles These sixteen societies, however, 
were separate and distinct, determined in part 
by the points of the compass, and in part by 


the special character of the work Separate 
and distinct I say, there was little dealing 
with one’s neighbor, for there was as yet, no 
common nexus between them You must for- 
give these facts and figures for it is only in this 
way that we gain a true perspective, realize 
the difficulties that beset us Assuredly there 
was a large and disjointed house to be set in 
order— in Flexner’s phrase, “something of 
whatisbest,”— andat the beginningof the cen- 
tury abundant need of our college mandate 
Vere scnbere est per causas scnbere — to write 
truthfully is to write in the light of the causes 
of things So in 1913, the stage was set. 

Two ways were open to us— either to follow 
tradition and exact a scholastic examination, 
again an exclusive hierarchy, or on the other 
hand to create from the beginning a surgical 
commonwealth, the members to be chosen for 
their character, actual work, and experience 

I shall always believe that, very fortunately, 
our young College chose the latter course 
For in so doing it drew together the many sur- 
gical associations, gave them an axis as it 
were, and also secured the influence and the 
weight of the whole profession 

After all, in any arena a “punch” is the 
thing that counts, and the mandate to impress 
itself, must have this general strength behind 
it. Moreover as we all know, an academic dis- 
tinction may confer no skill in practice, even 
the author of a surgical text may be, as a sur- 
geon, just a weariness to the flesh 

I make no apology for the early College re- 
quirement Accordingly in the first 2 years 
we admitted to Fellowship 2,024, established 
at once a powerful nucleus, to control as it 
were, our cellular life. Spewing for the Col- 
lege we have had, as yet, no cause to regret it 

Again in my judgment, our College gains no 
small measure of strength from its democratic 
form of government As you know, 50 Gover- 
nors are elected each year for a triennial term; 
17 of these represent the 15 surgical societies’ 
the Army, and the Navy, while 33 are chosen 
by the Fellows at large I think you will agree 
that this makes for a fair, a strong, and cohe- 
sive organization 

And now concerning the mandate, how much 
have we done? What is the accounting of our 
stewardship^ 


OUR COLLEGE MANDATE 

A Tribute to Allen B Kanavel 
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O N May 5 our College celebrated its 
I twenty-fifth j ear its quarter cen 
turj of service m these two Amen 
cas Verj reasonabli , I think that 
we may be proud of the achievement How 
ever, “Wisdom is justified onlj of her chU 
dren’’, or, m other words, this very success 
carries with it a commensurate an increasing 
responsibility 

While we have already la 700 of these chil 
dren, a large fellowship, mere numbers or 
mere size may be, m and of itself, no spcaal 
virtue Quality is the thing that counts, and 
a set regard for our abiding fitness in this 
changing w orld \nd it i» of this aspect of our 
college Ufe that I shall speak 
You will remember thatourCbarteroflncor 
poratian, in somewhat quaint phrase extends 
‘ To All To Whom These Presents Shall Come 
Greeting ' And to this the 450 Founders 
annexed our constitution and our by laws 
bequeathed to us this College mandate And 
we Fellows implement this mandate, give our 
hand upon it (as the name mipUes,) accept 
this trust the privilege the authority, and the 
obligation For as a College we solcmnU 
promise to do what we can for the betterment 
of surgery its training and its practice, to im 
prove our hospitals and our medical sebooL 
to make of our College a great clearing house 
wherein a sound knowledge and a safe tech 
mquemav be advanced may be tested, stored, 
and distributed It is indeed a reform from 
w ithin, undertaken to make our surgical world 
a safer and a better place the welfare of the 
patient, the alpha and the omega of it all 
And this IS no small domain or no light 
undertaking, Ev en in our approved hospitals 
there are two and one half million operations 
every year, and how imperative is the need of 
1 wise a vigilant and a critical stewardship 
Ineednotsay here that good surgery isadiffi 
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cult, a responsible, and a painstaking business 
To secure this for rich and poor alike is the 
purpose of this mandate, and it is the sum and 
substance of our College life 

Our College mandate then, and with a spe 
cial referenre to the hfe and work of the late 
Allen B Kanavel, distinguished Regent 

And first m the name of the College, I ex 
lend an added welcome to the Class of “38 ” 
the 539 Fellows who have been admitted this 
evening Oddly enough, vour numbers are 
approximate to the number of our Founders— 
the Founders of this College And our one wish 
IS that you prove yourselves as good as they 
This Fellowship confers a twofold blessing 
you donate yourselves to our College hfe 
stream, a carefully matched transfusion, and 
m return, to each of you are thrown open the 
gates of a larger and more useful life 

Thucydides said of the ancient Greeks that 
they “possessed the power of thinking before 
they acted, and of acting too,” and it is just 
this power 0! thinking and of acting that has 
set Its seal upon this later Magna Grscis— 
our ov?n Amenta 

lean think of no belter axiom to govern our 
College life, the sme qua non of any achieve 
ment No one can gainsay that our Founders 
were men of thought and action It is some 
ljrofc>sa\dof FratiUin Martin that he dreamed 
three dreams and liv ed to make them all come 
true And these three were (a) the pubhea 
tion of the journal, Surgery, Gynecolocv 
ani> Obstetrics, m 1905 (b) the creation of 
the Clinical Congress of Surgeons of ^»or(h 
America, m 1910, (c) the founding of the 
Amencaw College of Surgeons, in 1913 
The journal and the congress were the sue 
ccssive steps that led to the foundation of our 
College How clearly it now appears to us' 
rranklin Matun, the great harbinger of our 
College mandate, now rests from his labors 
We owe to him and his a debt we never can 
repay 
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enced it myself, I also have seen it; and I 
know 

The American Board of Surgery, established 
nearly 2 years ago, amply corroborates this 
undertaking In this way then, we educate 
and train our future Fellows, and peradven- 
ture by so doing we may silence the criticism 
of, may even satisfy, the dyed-in-the-wool 
academic mandarin In any case, we benefit 
ourselves in this appeasement 
Dr Richard C. Cabot, of Boston, recently 
observed that the greatest single curse in med- 
icine is the curse of imnecessary operations 
Well, the above is the remedy to lift this curse 
even from the mind of the austere physician, 
and in raising these standards, we are merely 
redeeming our promise, fulfilling the terms of 
our College mandate 

The strength of it all, of course, is derived 
from the individual fellow, his character, his 
education, and his work. To the extent of his 
sixpence, the success or failure of the College, 
is determined by each and every one of us 
And just here how apposite is Carlyle’s enunci- 
ation that, “what you are, thunders so loud 
I can’t hear what you say ’’ 

May I quote to you the following “The 
failure of any Fellow to conserve the ideals of 
professional honor, of service to the public, 
and of self-improvement, will impair more 
than we realize, the prestige of the College ’’ 
Thus spoke Allen B Kanavel in his presiden- 
tial address here in this city, 7 years ago 
From the beginning, our College has been 
blessed with outstanding men, men who have 
guided its policy and given it impetus and in- 
spiration These have been our “prophets in 
Israel,’’ and this Chicago surgeon was one of 
the latest and by no means the least, of these. 
We do well to learn from such men, to study 
their lives, their influence, and example 
Born in Kansas in 1874, Allen Buckner 
Kanavel was graduated from Northwestern 
University College of Liberal Arts, at the age of 
22, and three years later he took there (cum 
laude), his medical degree After 6 months of 
graduate study in Vienna, he returned to 
Chicago, serving first as an interne at the Cook 
County Hospital, before becoming associated 
with the department of surgery at Northwestern 
University Medical School Here he was to 


spend the working years of his surgical life. Cer- 
tainly he began at the foot of the ladder, for 
during the first year he merely supervised the 
patients’ recovery from the anesthetic and 
was given no opportunity whatever even to 
observe a surgical operation However, noth- 
ing could dampen his ardor and enthusiasm, 
and there is a strong satisfaction in recalling, 
that not so many years later, 19 to be exact, 
he became professor of surgery and chairman 
of the department, in this, his old School 
Endowed with skilful hands, he revealed 
during these first years an enquiring mind 
and a special aptitude in research 
Very early in his career he became impressed 
by the haphazard treatment of severe infec- 
tions of the hand, and so he was led to under- 
take his famous dissections of the hand and 
forearm, using the injection of bismuth paste, 
to determine the relation of the tendon-sheaths, 
the lymphatic and fascial spaces— the natural 
channels of invasion He was engaged on this 
work for some ten years, and in 1912 he pub- 
lished the monograph, Infecitons of the Hand, 
now in its seventh edition and a recognized 
authority throughout the world 

And this was only the beginnmg. The long 
list of his contributions to our surgical litera- 
ture reveals a wide range of investigation and 
a continued interest in all research In his 
practice he was perhaps best described as a 
specialist m many fields, equally at home in 
the axilla, head and neck, and the abdomen. 
His operative work was neat, resolute, and 
resourceful and Lord Moynihan was led to 
declare that in any serious operation upon 
himself, this surgeon was the man to do it. 
No mean tribute I can assure you ! Moreover 
there were other qualities of the artist in him 
as expressed not only through his hands, but 
also by his unusual gift in writing and in 
speech. He was an admirable teacher, and an 
outstanding exponent in his chosen profes- 
sion. 

In the midst of this active professional life. 
Dr Kanavel found time, or made it, for many 
additional activities He was one of the five 
founders of the journal, Surgerv, Gynecol- 
ogy AND Obstetrics, and served from its in- 
ception to his death on its editonal staff, for 
the last three years as its editor in chief, he was 
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We are all famibar I take it, or we should 
be. With the multiple activities of the CoU^ 
I shall not enumerate them other than to indi 
cate their wide range of Usefulness. I have 
spoken of our College as a great cleanng house, 
andthistrulj ithasbecome For examples, it 
receives from special committees, annua) re 
ports of clinical research of the standardiza 
tion of hospitals and chniual laboratories, and 
of all the many problems that confront a sur- 
gical training and practice Here, too, is our 
ou-n Journal with the iNTERNtTiovAt Ab 
STRACT OF StTEoERV, thc SuUefttt a libraiy of 
^5,000 volumes with current mono^jraphs and 
periodicals and its Department of Literary 
Research and, thank >ou, a "package hbrary ” 
which I am using now The College has a 
palatial home, it has held 28 clinical con- 
gresses and nearly 200 sectional meetings, it 
has provided communitj health programs, 
round table talks, and a Jegioa 0/ ketures, 
both popular and saentiSc 

Whj It reads, this curriculum, even as a 
liberal education True it has cost (he College 
three and three-quarter miUions of dollars An 
e'cpensive mandate if }0U will, but the uu 
provement m our hospitals alone b well worth 
the money 

This hospital standardization represents the 
largest work of its kind that has ever been 
undertaken, the largest, the mo-t far reaching, 
and beneficent In a true sense a hospital may 
be considered the fairest measure of any avili 
sation, for it really shows how we treat tbc 
^ick and the afilicted, and whether or do we 
arc in any practical u a> our brother's keeper 
Thii campaign, begun ai years ago with only 
89 hospitals meeting the requirement, non 
shows 3,621 fuU> approved Read hfalcoira 
T MacEachem’s textbook, Sosptlal Organic 
lion and Mamgmeni, published s >pars ago 

From the first this College has been inten 
sively engaged in education the education of 
ourselves, &e lait>, and the profession, it is 
and always has been a great post graduate 
School If any proof were wanting, just read 
the program of this annual meeting 10 New 
York Ev erj thing is here clinical, technical 
and scientific, and U b no 8 hour day I can 
assure 5 ou The sorrow is that one cannot be 
in two places at once, for with this embarrass 


ment of nches, the great difBculty js to 
dioose 

Our CoUege then is a great post graduate 
school, and in consequence, and for this very 
reason, it is intimately concerned with all 
medical education During these years we 
haie hied in the very midst 0/ an Amencan 
renaissance, and with truth it may be said 
that this CoUege has home a share m the great 
reform In this time v hat a change has been 
Wrought m our medical educationf You can 
not make bncks without the proverbial straw, 
and now we are indeed proud of our87recog 
nired jnedica) schools 

Oat chief concern, however, is with the 
young graduate, the embryo surgeon How 
b he to secure the requbite trainmg both id 
theory and m practice'^ How is he to spend the 
years between hb graduation and lus fellow 
ship? These are the long fean years of his so 
called ‘ graduate training, " the most critical 
and the most important of the whole surgical 
businesa 

Samuel Butler enunciated a great educa 
(lonal truth when be said "don’t learn to do 
but learn m doing ’ And this mandate so ex 
pressed has been for several vears of urgent 
interest to the College Various coranultees 
have been formed and have studied the many 
aspects of this important question Thejunior 
candidate group was a step in this direction, 
and as from January i 1038, ail applicants for 
Fellowship must have at least 3 years of hos 
pita! training and experience "To leam in 
doing” under control and supervnsion and, 
Fellows of the College-, we have proini-.ed to 
find the place 

Progrcaa IS a Sign of life, we cannot stand 
stiff It seems to me that m this best and 
natural v ay we raise the Collie requirement 
and make the path straight tow ard an entrance 
etamination for the Fellowship PervJnally I 
believe in such an examination Surgery b a 
science as well as an art, and at some time m 
hi» apprenticeship, the candidate b to be ex 
amincd m the basic sciences— anatomy, physi 
ologv, and pathology, while latir, if you wdl 
he IS to present hb case reports The average 
man b lazy and indifferent— most of us art 
average— and he needs such an objective such 
abtimulus, to make him work I have expen 
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enced it myself, I also have seen it; and I 
know. 

The American Board of Surgery, established 
nearly 2 years ago, amply corroborates this 
undertaking In this way then, we educate 
and train our future Fellows, and peradven- 
ture by so doing we may silence the criticism 
of, may even satisfy, the dyed-in-the-wool 
academic mandarin, In any case, we benefit 
ourselves in this appeasement 
Dr Richard C Cabot, of Boston, recently 
observed that the greatest single curse in med- 
icine is the curse of unnecessary operations 
Well, the above is the remedy to lift this curse 
even from the mmd of the austere physician, 
and in raising these standards, we are merely 
redeeming our promise, fulfilling the terms of 
our College mandate 

The strength of it all, of course, is derived 
from the individual fellow, his character, his 
education, and his work To the extent of his 
sixpence, the success or failure of the College, 
is determined by each and every one of us 
And just here how apposite is Carlyle’s enunci- 
ation that, “what you are, thunders so loud 
I can’t hear what you say ” 

May I quote to you the following. “The 
failure of any Fellow to conserve the ideals of 
professional honor, of service to the public, 
and of self-improvement, wiU impair more 
than we realize, the prestige of the College.” 
Thus spoke Allen B Kanavel in his presiden- 
tial address here in this city, 7 years ago 
From the beginning, our College has been 
blessed with outstanding men, men who have 
guided its policy and given it impetus and in- 
spiration These have been our “prophets in 
Israel,” and this Chicago surgeon was one of 
the latest and by no means the least, of these. 
We do well to learn from such men, to study 
their lives, their influence, and example 
Bom in Kansas in 1874, AUen Buckner 
Kanavel was graduated from Northwestern 
University College of Liberal Arts, at the age of 
22, and three years later he took there (cum 
laude), his medical degree. After 6 months of 
graduate study in Vienna, he returned to 
Chicago, serving first as an interne at the Cook 
County Hospital, before becoming associated 
with the department of surgery at Northwestern 
University hledical School. Here he was to 


spend the working years of his surgical life. Cer- 
tainly he began at the foot of the ladder, for 
during the first year he merely supervised the 
patients’ recovery from the anesthetic and 
was given no opportunity whatever even to 
observe a surgical operation. However, noth- 
ing could dampen his ardor and enthusiasm, 
and there is a strong satisfaction in recalling, 
that not so many years later, ig to be exact, 
he became professor of surgery and chairman 
of the department, in this, his old School. 

Endowed with skilful hands, he revealed 
during these first years an enquiring mind 
and a special aptitude in research 

Very early in his career he became impressed 
by the haphazard treatment of severe infec- 
tions of the hand, and so he was led to under- 
take his famous dissections of the hand and 
forearm, using the injection of bismuth paste, 
to determine the relation of the tendon-sheaths, 
the lymphatic and fascial spaces— the natural 
channels of invasion He was engaged on this 
work for some ten years, and in 1912 he pub- 
lished the monograph, InfecHons of the Band, 
now in its seventh edition and a recognized 
authority throughout the world 
And this was only the beginning The long 
list of his contributions to our surgical litera- 
ture reveals a wide range of investigation and 
a continued interest in aU research. In his 
practice he was perhaps best described as a 
speciahst in many fields, equally at home in 
the axilla, head and neck, and the abdomen 
His operative work was neat, resolute, and 
resourceful and Lord Moynihan was led to 
declare that in any serious operation upon 
himself, this surgeon was the man to do it 
No mean tribute I can assure you ’ Moreover 
there were other qualities of the artist in him 
as expressed not only through his hands, but 
also by his unusual gift in writing and in 
speech He was an admirable teacher, and an 
outstanding exponent in his chosen profes- 
sion. 

In the midst of this active professional life. 
Dr Kanavel found time, or made it, for many 
additional activities He was one of the five 
founders of the journal, Stjsgery, Gynecol- 
ogy and Obstetrics, and served from its in- 
ception to his death on its editorial staff, for 
the last three years as its editor in chief, he was 
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We are a)J /anuljar I take R, or t»e should 
be, With the multiple activities of the College 
I shall not enumerate them other than to indi 
cate their wide range of usefulness I have 
spokea of our College as a great clearing house, 
and this truly it has become For CTamples, U 
receives from special committees, annual re 
ports of clinical research, of the standardiaa 
(ion of hospitals and clinical laboratories, and 
of all the many problems that confront a sur 
gical trainmg and practice Here, too, is our 
own Journal with the Internatxov^i. Ab 
STRACT OF SURGERv , thc Eidfe'jrt, a library of 
23.000 volumes, with current monographs and 
periodicals and its Department of Literary 
Research and, thank j ou, a "package library ” 
which I am usmg now The College has a 
palatial home, it has held 28 clinical con 
gresses and nearlj 200 sectional meetings, it 
has provided coiBmunJf> health programs, 
round table talks, and a legion of lectures, 
both popular and scientific 

Whv It reads, this curriculum, even as a 
liberal education True it has cost the CoHege 
three and three quarter millions of dollars. An 
e^ensive mandate if you will, but the un 
provement in our hospitals alone is well worth 
the money 

This hospital standardisation represents the 
largest work of Us kind that has ever been 
undertaken, the largest, the most far reaching, 
and beneficent In a true sen-e a hospital maj 
be considered the fairest measure of any civih 
zation for it really shows how we treat thc 
sick and the afflicted, and whether or no we 
are in any practical waj our brother’s keeper 
This campaign, begun 21 years ago with only 
89 hospitals meeting the requirement now 
shows 2 6 ji fully approved Read Malcolm 
T Mat-Eauhern s textbook, fTospiialOrgantsa 
twn and \{anagement, published 3 years ago 

From the first this College has been inten 
sively engaged in education the education of 
ourselves, the laity, and the profession, it is 
and always has been a great post graduate 
School If any proof were wanting, just read 
the program of this annual meeting ju New 
York Eveiy thing is here clinical, technical 
and scientific and it is no 8 hour da> I can 
assure y ou The sorrow is that one cannot be 
m two placesat once, for with this embarrass 


ment of riches, the great difficulty is to 
dioose 

Our College then is a great post graduate 
school, and m consequence, and for this \er> 
reason, it is intimately concerned with all 
medical education During these jears we 
have lived m the verj midst of an Areeritan 
renaissance, and with truth it may be said 
that this College has home a share m the great 
reform In this time what a change has been 
wrought in our medical education’ You can 
not make bricks without the proverbial straw, 
and now we arc indeed proud of our 87 recog 
ntzed medical schools 

Our chief concern, however, i» with the 
>oung graduate, the erabrj-o surgeon How 
is he to secure the requisite training, both in 
theorj and in practicer How is he to spend the 
jean, between his graduation and his fellow 
ship’ These are the Jong lean jears of hi» so 
called "graduate training," the most cntial 
and the most important of (he whole surgical 
busme^d 

Samuel Butler eaunaated a great edaca 
(lonal truth when he said ' don t learn to do, 
but learn in doing ’ And this mandate so ex 
pressed, has been for several >ears of urgent 
interest to the College Various committees 
have been formed and hav t studied the manj 
aspcctsof thi» important question The junior 
candidate group was a step in this direction, 
and ab from Januazy i, 1938 all appbeants for 
Fellowship must have at least 3 j ears of hos 
pital training and experience To learn in 
doing" under control and supervision, and, 
Fellows of the College we have promised to 
find the place 

Progress is a sign of life, we cannot stand 
stiU It seems to me that in this best and 
natural way we rai'C the College requirement 
and m^e the path straight toward an entrance 
examination for the Fellowship Personally I 
believe m such an examination Surger> is a 
science as well as an art, and at some time in 
he apprenticeship, the candidate is to be ex 
■vmmed m the basic scientes— anatomy ph j si 
olog) and pathology whil.* later if you will 
he IS to present his case reports The average 
man is lazy and indifferent — most 0/ us are 
averag*' —and he needs such an objecti v e such 
astimulus to make him work I have expert 



COMMENTS ON THE 1938 MEETING 

HENRY W. CAVE, M.D , F A C.S , New York, New York 


T he annual Clinical Congress of the 
American College of Surgeons is in- 
tended, primarily, to be an educa- 
tional event Therefore, its success 
IS proportionate to the gains in knowledge and 
m understanding which those who attend it 
receive Of course, it is quite impossible to cal- 
culate exactly how much more knowledge the 
1938 delegation carried away than they brought 
with them, but it is entirely possible to judge 
of the aggregate educational benefits by ana- 
lyzing the spirit shown at the meetings 
It was stimulating, in the first place, to note 
the interest in the subject of education for sur- 
gery itself, especially graduate education and 
training Concern for the preparation of the 
new generation of surgeons shows apprecia- 
tion of the increasing complexity of surgical 
problems. In the second place, it was impres- 
sive to see surgeons, who are recognized among 
the most competent in the profession, eagerly 
watching other surgeons, perhaps less well 
known, perform operations and demonstrate 
procedures This bears testimony to the fact 
that the surgeon recognizes that the continual 
interchange of opinions and experiences is es- 
sential to keep him up-to-date and to main- 
tain the required self-confidence for successful 
surgery That the Clinical Congress presents 
a welcome opportunity for such interchange 
was most apparent, and it seems that every 
year the surgeon’s zeal to learn grows in inten- 
sity as more knowledge accumulates. 

A change is quite noticeable in the type of 
knowledge which the surgeon is seeking at the 
Clinical Congress In the past he wanted to 
watch famous surgeons at work or to see un- 
usual and extraordinary operative procedures 
Of the 1938 Clinical Congress audiences, how- 
ever, one surgeon remarked “They seemed to 
be not so much interested in brilliant, individ- 
ual results as in a consideration of the com- 
moner problems which confront a surgeon in 
his daily practice ” This means that the mere 
fact that a problem is common does not imply 

Chair -nan of the Committee on Arrangements 


that it is easy to solve, or that, being con- 
stantly confronted with it, a surgeon becomes 
confident that he has learned all there is to be 
learned. It seems that the opportunities for 
widening knowledge afforded by this Clinical 
Congress is steadily increasing its educational 
value. 

Fifty-two hospitals participated in the clini- 
cal program, the largest in point of clinics in 
the history of the Congress Most of the oper- 
ative clinics were well attended A feeling is 
growing, however, that these have a disadvan- 
tage, in that only a few persons standing close 
to the operating table can see the details of 
operation Surgery is becoming less dramatic 
and more physiological, the dry clinics and 
demonstrations, together with the scientific 
sessions and symposia, seem to provide the 
best media for dissemination of information 
Presentation of a subject from all the different 
points of view, that of the surgeon, perhaps 
the specialist, the radiologist, the pathologist, 
the anesthetist, and others, gives opportunity 
for correlation which is invaluable 

The symposia on cancer, fractures, urologi- 
cal infections, surgical procedures on the handi- 
capped patient, industrial medicine and trau- 
matic surgery, and obstetrics and gynecology 
demonstrated the progress that has been made 
in the diagnosis and treatment of these various 
branches of surgery. The evening meetings, 
which were addressed by outstanding sur- 
geons, some of whom were foreign guests, were 
well attended and the subject matters were 
received enthusiastically. The midday round 
table conferences were a new feature this year, 
and were outstandingly successful because of 
the ojiportunity they provided for more infor- 
mal discussion than was possible at the larger 
meetings. 

Wednesday was given over to the Brooklyn 
Chapter of the American College of Surgeons 
In the Brooklyn_ hospitals a most thorough 
and complete clinical program was carried out, 
and the participation of our Brooklyn neigh- 
bors added much to the success of the Congress 


429 



SURGERY, G’iNECOLOGY AND OBSTETRICS 


438 

treasurer of the Clinical Congress dunag Us 
seven independent years, and of the Col^e, 
he was a founder, a governor and a regent, 
and activ e member of manj committees and 
finally its president in 1931-32 Through it 
all, he was always the "man on deck,” read>, 
purposeful, and competent I can imagine no 
finer tribute than the one paid to him bv his 
Journal on his sixtieth birthda> m commemo 
ration of these services, and of his 35 years of 
surgical teaching and practice 

\ full life indeed and full to its tragic end* 
All this work of course v as the great center 
of his life but there were nevertheless certain 


“margins of leisure “round about it, and these 
margins onI> the more clearly revealed th** 
lovable character of the man He was alwa>s 
agreat reader and genuinely at tached to books 
It is in his librar> that I best remember him 
Again he was fond of games, and of the open 
and the sky , and espeaally in his later y ears 
Nature m her changing moods, was a great 
solace to him 

The end came m a motor accident at the 
age o! 64 years He has passed irom the sight 
of men, but he Jives “in minds made better b> 
his presence, and in thoughts that pierce the 
night like stars '' 



TWENTY-FIRST ANNUAL HOSPITAL 
STANDARDIZATION CONFERENCE 

MALCOLM T. MacEACHERN, M D , Chicago, Illinois 


T he twenty-first annual hospital stand- 
ardization conference, held in New 
York City in connection with the 
Clinical Congress of the American 
College of Surgeons, was exceptionally well 
attended, and it was noteworthy for the great 
amount of instructive and inspirational mate- 
rial which was presented 
Hospital executives showed special interest 
in the discussions of the College program to 
increase opportunities for graduate training in 
surgery and the surgical specialties, and gave 
assurances of their co-operation This sub}ect 
IS treated in an article by the chairman of the 
Committee on Graduate Training for Surgery 
which appears on another page 
At a joint meeting with the Greater New 
York Hospital Association 5 of the more im- 
portant subjects of general interest to hospi- 
tals today were discussed' graduate medical 
education, hospital insurance, standardization 
of equipment, financial safeguards for endow- 
ment funds, and the place of the voluntary 
hospital in society. In presenting the latter 
subject, David H McAlpin Pyle, president of 
the United Hospital Fund of New York City, 
said that the element of competition between 
government and voluntary hospitals should 
gradually be lessened as it becomes evident 
that the two types of institutions are really 
complementary, the one assumes the bulk of 
the burden for hospitalization of patients of 
the lowest income class and of those afflicted 
with illnesses of long duration, and the other 
serves pnmarily the needs of those patients 
who can afford to pay all or something toward 
the cost of their care Particularly construc- 
tive was his suggestion that the voluntary hos- 
pital make available, on a semi-philanthropic 
basis, the benefits of modern medicine and 
surgery to the middle classes through both the 
hospitaPs in and outpatient departments. This 
would remedy the fundamental defect in pres- 
ent day hospital service which tends to confine 


such benefits to the rich who can pay well foi 
them and the indigent who can pay nothing. 

The value of organized voluntary service in 
hospitals and the co-operation of governmen- 
tal and voluntary agencies in promoting the 
welfare and care of the sick is not only desir- 
able but possible under conditions of co-opera- 
tive leadership in the community Between 
them there must be no conflict, is the belief of 
Dr S. S. Goldwater, commissioner of hospi- 
tals, New York City. 

Hospital problems of practically every na- 
ture were discussed at the various sessions of 
the conference, and an entire afternoon was 
devoted to demonstrations of administrative 
and technical procedures in local hospitals. 
At the opening session the progress of hospital 
standardization was briefly outlined and the 
customary announcement was made of the list 
of approved hospitals, based upon the 1938 
survey. The list showed a total of 2,664 hos- 
pitals fully and provisionally approved. The 
increase over the 1937 figure of 2,621 hospi- 
tals is not large; but more new institutions are 
included than the difference would indicate, 
inasmuch as approval was withdrawn from a 
number of hospitals which had shown laxity in 
observing certain of the requirements of the 
Minimum Standard for Hospitals 

Some hospitals were not rated or were re- 
duced in rating because their administrators 
did not measure up to the requirements of ade- 
quate training and experience in hospital ad- 
ministration, some because of evidences of fee 
splitting, a few because of extension of the 
privilege of hospital facilities to so called “ir- 
regular” practitioners, and others because of 
incomplete medical records, the use of nurses’ 
aids to perform duties for which they are in- 
adequately trained, and other deficiencies The 
announcement redemonstrated the fact that 
approval is not automatically retained; but 
continuous effort by the hospital is necess- 
ary to remain on the approved list. 
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Among the distinguished guests from abroad 
who presented papers at the Congress were 
William H Ogilvie, M D , F R C S , o{ Lon 
don, England, who spoke on "Cancer of the 
Stomach , ProfessorHansFinsterer.ofVienna, 
who read a paper entitled, "Results of Rc 
peated Operations upon the Stomach, &pe 
daily Gaslrojejunal Ulcers", and Professor 
Paul Uerncr, who described the Wertheim 
operation for cancer of the uterus Mr Ogil 
vie was granted an honorary fellonship 
Motion pictures again pro\ ed themselves to 
be valuable means of instruction They were 
presented almost continuously and large audt 
enccs were alway s m attendance 
The link between the surgeon and the hos 
pital, which constitutes his workshop, was 
again emphasized by the holding of the Hos 
pilal Standardualion Conference m conjunc 
tion with the Clinical Congress This impor 
tant branch of the College activities is un 


doubtcdly not appreciated sufficiently by the 
average surgeon, but those who attended the 
CUnic^ Congress and noticed the large and 
enthusiastic audiences at the hospital sessions 
received an insight into the value of Ho'^pUal 
Standardization 

The relation of the surgical profession to the 
public through the press has long been consid 
eted an important aspect of the Clinical Con 
gress, both from an educational and an inter 
pretne point of view The local committee on 
public relations aided the chairman of the com 
mittee on public relations of the College m co- 
operatiog with the press representatives in the 
preparation of articles, thus avoiding imsin 
lerprctation of scientific facts 

The Committee on Arrangements is most 
grateful to those, who took part in the pro 
grains, for their unfailing co-operation, and to 
those, who attended the Congress, for their 
enthusiastic reception 



TWENTY-FIRST ANNUAL HOSPITAL 
STANDARDIZATION CONFERENCE 

MALCOLM T. MacEACHERN, M D , Chicago, Illinois 


T he twenty-first annual hospital stand- 
ardization conference, held in New 
York City in connection with the 
Clinical Congress of the American 
College of Surgeons, was exceptionally well 
attended, and it was noteworthy for the great 
amount of instructive and inspirational mate- 
rial which was presented 
Hospital executives showed special interest 
in the discussions of the College program to 
increase opportunities for graduate training in 
surgery and the surgical specialties, and gave 
assurances of their co-operation This subject 
is treated in an article by the chairman of the 
Committee on Graduate Training for Surgery 
which appears on another page 
At a joint meeting with the Greater New 
York Hospital Association 5 of the more im- 
portant subjects of general interest to hospi- 
tals today were discussed, graduate medical 
Education, hospital insurance, standardization 
of equipment, financial safeguards for endow- 
ment funds, and the place of the voluntary 
hospital in Society. In presenting the latter 
subject, David H McAlpin Pyle, president of 
the United Hospital Fund of New York City, 
said that the element of competition between 
government and voluntary hospitals should 
gradually be lessened as it becomes evident 
that the two t3q)es of institutions are really 
complementary, the one assumes the bulk of 
the burden for hospitalization of patients of 
the lowest income dass and of those afflicted 
with illnesses of long duration, and the other 
serves pnmarily the needs of those patients 
who can afiord to pay all or something toward 
the cost of their care. Particularly construc- 
tive was his suggestion that the voluntary hos- 
pital make available, on a semi-philanthropic 
basis, the benefits of modern medicine and 
surgery to the middle classes through both the 
hospital's in and outpatient departments This 
would remedy the fundamental defect in pres- 
ent day hospital service which tends to confine 


such benefits to the rich who can pay well for 
them and the indigent who can pay nothing. 

The value of organized voluntary service in 
hospitals and the co-operation of governmen- 
tal and voluntary agencies in promoting the 
welfare and care of the sick is not only desir- 
able but possible under conditions of co-opera- 
tive leadership in the community Between 
them there must be no conflict, is the belief of 
Dr S S Goldwater, commissioner of hospi- 
tals, New York City 

Hospital problems of practically every na- 
ture were discussed at the various sessions of 
the conference, and an entire afternoon was 
devoted to demonstrations of administrative 
and technical procedures in local hospitals 
At the opening session the progress of hospital 
standardization was briefly outlined and the 
customary announcement was made of the list 
of approved hospitals, based upon the 1938 
survey The list showed a total of 2,664 hos- 
pitals fuUy and provisionally approved The 
increase over the 1937 figure of 2,621 hospi- 
tals is not large, but more new institutions are 
included than the difference would indicate, 
inasmuch as approval was withdrawn from a 
number of hospitals which had shown laxity in 
observing certain of the requirements of the 
Minimum Standard for Hospitals 
Some hospitals were not rated or were re- 
duced in rating because their administrators 
did not measure up to the requirements of ade- 
quate training and experience in hospital ad- 
ministration, some because of evidences of fee 
splitting, a few because of extension of the 
privilege of hospital facilities to so called “ir- 
regular" practitioners; and others because of 
incomplete medical records, the use of nurses’ 
aids to perform duties for which they are in- 
adequately trained, and other deficiencies The 
announcement redemonstrated the fact that 
approval is not automatically retained; but 
continuous effort by the hospital is necess- 
ary to remain on the approved list 
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The increasing determination to solve the 
maternal morbidit> and mortality problem 
constructive measures, which will insure bet 
ter care, was evadenced in the devotion of an 
entire session to the discussion of the care of 
the mother and newborn m a general hospital 
This symposium was preceded by the presen 
tation of the minimum requirements of the 
American Colfegt. of Surgeons for the otetetn 
cal department in a genera! hospital 

Another general subject which was empha 
siaed, and an entire session of discussion con 
centrated upon jt, was the training of hospi 
tal evetutives Jlore and more the necessity 
is being appreciated of methodic instruction 
and s>stcmatic practical training for persons 
to whom the management of the hospital is 
entrusted Hospital admini:.tration is a highl> 
speciahzedprofcssion Thcpohtical appointee 
who has no firsthand tnowiedge of hospital 
problems, cannot possiblj direct a hospital in 
such a wa> that its maximum potentiidiiies 
for service may be rcahacd, irrc<pectiveof the 
qualitj of his general educational and per 
sonal status 

Aledical records were discussed, as in previ 
OU3 years, in a joint conference with the Asso 
ciation of Record Librarians of North America, 
as well as in round table conferences This 
subject IS one which it is necessary to empha 
size continuously bi^causp complete medical 
records are not onl> a means of determining 
medical progress, but are themselves if prop 
erij used, a factor in furthering advances 
Unfortunately, all hospitals have not yet rec 
ognized the importance of such records In a 
few cases correction of this one defiaency 
would entitle a hospital to a place on the ap 
proved list 

In the discussion of the effect of physical 
conditions in the environment of the patient 


as related to his case, and the further influence 
of these condi tions on the personnel concerned 
special reference was made to the subjects of 
proper lighting, air conditioning, noise control, 
color, and other factors wrhich may have a 
direct or indirect beanng on the progress of 
disease and convalescence, and on thp morale 
of the hospital personnel 

Of major importance was the discussion of 
trends m nursing education and nursing sen 
ic«, and the progress which has been made in 
evaluating critena basic for good nursing serv 
ice in the hospital It is apparent that the art 
and saence of nursing is developing a higher 
level of standards 

TTie genera! tenor of the talks and discus 
stons at the 1938 conference was that hospi 
tals, like most other institutions m this era, 
must recognize the changing order but must 
bold fast to the gams which have been made 
and seek to build upon them The path of 
progress for the hospital is clearly marled 
along certain fundamental lines such as higher 
qualifications for all types of personnel, more 
carefully planned organization greater attea 
tjon to medical records both in preparation 
and use wider coverage of suentinc and dim 
cal problems through medical staff conferences 
bettering of phy sical facilities an increasing 
sense of obligation in the training of all types 
0/ medical and hospital personnel, and a grow 
ing spirit of co-operation with all agencies 
whose efforts are directed toward improving 
human welfare Ail of these considerations are 
inh'Tcnt in the principles of Hospital Stand 
ardization, which has been the most promi 
nenl factor in hospital progress in the United 
States and Canada for the past ai years, and 
which promises the pauent constantly im 
proved hospital care as new developments 
arise and prove their practical value 
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T he subject of graduate training for 
general surgery and the surgical spe- 
cialties was emphasized at the Hospi- 
tal Standardization Conference and 
at several of the scientific sessions of the Clini- 
cal Congress The program of the American 
College of Surgeons is aimed not only toward 
increasing the opportunities for graduate train- 
ing, but also toward improadng the quality 
thereof. The subject was presented in consid- 
erable detail, and was heartily endorsed by 
the many speakers who contributed their 
views. Unquestionably, all agreed that this 
program is a great potential power toward in- 
suring steadily rising standards of surgery 
which will benefit the profession, the patient, 
and the public in general 
In planning a program of such scope and 
significance, it is to be expected that there will 
arise some differences of opinion as to the best 
methods to be employed. It is gratifying that 
so few criticisms have been forthcoming, and 
none of these have been of an obstructive na- 
ture, but have been the natural result of differ- 
ences in physical plants, and of differing views 
as to how the desired ends may be attained, 
m fact, these criticisms have usually originated 
from misunderstanding. Through conferences 
and discussions the College has sought to rec- 
oncile the various viewpoints as to details 
of procedure in order that a program may be 
developed that is workable and yet flexible 
enough for adaptation under varying circum- 
stances Some believe, for instance, that the 
sort of opportumty for graduate training, 
which the College considers ideal, cannot be 
created except m university connected hospi- 
tals or very large hospitals with university 
affiliations. These conditions will gradually be 
supplied either by plans which are being de- 
\used for basic science training in university 
laboratories, or by co-operation between uni- 
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versities and hospitals through the exchange 
of residents so that a wider range of experience 
may be afforded. 

There is no denying that the large city hos- 
pital, connected with a university, has an ad- 
vantage in providing graduate training, since 
clinical and academic facilities are abundant 
and highly organized This is no reason, how- 
ever, for confining graduate training to such 
institutions In the first place, the surveys 
made by the College prove that they do not 
provide enough opportunities to fill the exist- 
ing need for adequately trained surgeons. In 
the second place, there are some strong argu- 
ments in favor of the less centralized, and 
really more typical smaller institutions as 
training grounds In the third place, the com- 
munities outside the medical centers are in 
need of surgeons with good basic science edu- 
cation and some training in the specialties who 
wish to acquire training in general surgery 
which can best be gained in the hospital of 
average size and average equipment 
There is no intention, in striving to improve 
graduate training, to encourage all medical 
graduates, who aspire to become surgeons, to 
seek opportunities in university connected hos- 
pitals Rather there is a pronounced desire 
to stimulate the medium sized hospital 
in the medium sized community to devise 
ways and means of combining its advantages, 
as a typical field for practical experience, with 
the facilities for basic scientific study and spe- 
cialized experience offered by the medical 
school hospital. Basic science traimng may 
be had independent of affiliations wdth the pre- 
clinicai departments of medical schools. In 
other words the greatest effect of the whole 
program can be, if the hospitals and medical 
schools rise to their opportunity, to decen- 
tralize^ graduate training for surgery, and to 
make it possible for medical graduates to ac- 
quire in the medical center a well rounded, 
basic science background which they can ap- 
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The increasing determination to sdve tie 
maternal morbidity and mortalitj problem 
constructive measures, which tviU insure bet 
ter care, w as evidenced m the devotion of an 
entire session to the discussion of the care of 
the mother and newborn jn a general hospital 
This symposium was preceded by the presen 
tation of the rmmmura requirements of the 
American College of Surgeons for theobsletn 
cal department m a general hospital 

Another general subject whi^ was empha 
sized and an entire session of discussion con 
centrated upon it, was the training of hospi 
tal executives hfore and more the necessity 
is facing appreciated of methodic instruction 
and systematic practical training for persons 
to whom the management of the hospital is 
entrusted Hospital administration is a highly 
speciaJizedprofession The political appomt«c, 
who has no firsthand knowledge of hospital 
problems cannot possibly direct a hospital in 
such a way that its maximum potentialities 
for service may be realized irrespective of the 
quality of his general educational and per 
sonal status 

iMedical records were discussed as m previ 
ous years, in a joint conference with the Asso 
aation of Record Librarians of North America 
as well as in round table conferences This 
subject is one which it is necessary’ to empha 
size continuously because complete medical 
records are not only a means of determining 
medical progress but are themselves, if prop 
erly used, a factor in furthering advances 
Unfortunately all hospitals hav e not yet rec 
ognized the importance of such records In a 
few cases correction of this one deficiency 
would entitle a hospital to a place on the ap 
pro\ ed list 

In the discussion of the effect of physical 
conditions m the environment of the patient 


as reJa ted to his case, and the further inSuence 
of these conditions on the personnel concerned, 
special reference was made to the subjects of 
proper lighting, air conditioning, noise control, 
Color, and other factors which may have a 
direct or indirect bearing on the progress of 
disease and convalescence, and on the morale 
of the hospital personnel 

Of major importance was the discussion of 
trends m nursing education and nursing serv 
ice, and the progress which has been made in 
evaluating cnteria basic/orgood nursing sen 
ice in the hospital It is apparent that the ait 
and science of nursing is developing a higher 
level of standards 

The general tenor of the talks and discus- 
sions at the 1938 conference was that hospi 
taU hke most other institutions m this era, 
must recognize the changing order, but must 
hold fast to the gams which have been made 
and seek to build upon them The path of 
progress for the hospital is clearly marked 
along certain fundamental lines such os higher 
qualifications for all types of personnel, more 
carefully planned organization, greater atten 
tion to medical records both in preparation 
and use wider eov stage 0/ scientific and elini 
Cal problems through medical staff conferences, 
bettering of physical faalities aa tnereasmg 
sense of obligation m the training of all types 
of medical and hospital personnel and a grow 
ir»g spirit of CO operation with all agencies 
whose efforts are directed toward improving 
human welfare All of these considerations are 
inherent in the pnnaplcs of Hospital Stand 
ardization, which has been the most promi 
tient factor m hospital progress m the United 
States and Canada for the past 21 years, and 
whidi promises the patient constantly »n 
proved hospital care as new developments 
arise and prove their practical value 
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T he subject of graduate training for 
general surgery and the surgical spe- 
cialties was emphasized at the Hospi- 
tal Standardization Conference and 
at several of the scientific sessions of the Clini- 
cal Congress The program of the American 
College of Surgeons is aimed not only toward 
increasing the opportunities for graduate train- 
ing, but also toward improving the quality 
thereof The subject was presented in consid- 
erable detail, and was heartily endorsed by 
the many speakers who contributed their 
views Unquestionably, all agreed that this 
program is a great potential power toward in- 
suring steadily rising standards of surgery 
which will benefit the profession, the patient, 
and the public in general 
In planning a program of such scope and 
significance, it is to be expected that there will 
arise some differences of opinion as to the best 
methods to be employed It is gratifying that 
so few criticisms have been forthcoming, and 
none of these have been of an obstructive na- 
ture, but have been the natural result of differ- 
ences in physical plants, and of differing views 
as to how the desired ends may be attained, 
m fact, these criticisms have usually originated 
from misunderstanding Through conferences 
and discussions the College has sought to rec- 
oncile the various vieivpoints as to details 
of procedure in order that a program may be 
developed that is workable and yet flexible 
enough for adaptation under varying circum- 
stances Some believe, for instance, that the 
sort of opportunity for graduate training, 
which the College considers ideal, cannot be 
created except in university connected hospi- 
tals or very large hospitals with university 
affiliations These conditions will gradually be 
supplied either by plans which are being de- 
vised for basic science training in university 
laboratories, or by co-operation between uni- 
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versities and hospitals through the exchange 
of residents so that a wider range of experience 
may be afforded. 

There is no denying that the large city hos- 
pital, connected with a university, has an ad- 
vantage in providing graduate training, since 
clinical and academic facilities are abundant 
and highly organized. This is no reason, how- 
ever, for confining graduate training to such 
institutions In the first place, the surveys 
made by the College prove that they do not 
provide enough opportunities to fill the exist- 
ing need for adequately trained surgeons In 
the second place, there are some strong argu- 
ments in favor of the less centralized, and 
really more typical smaller institutions as 
training grounds In the third place, the com- 
munities outside the medical centers are in 
need of surgeons with good basic science edu- 
cation and some training in the specialties who 
wish to acquire training in general surgery 
which can best be gained in the hospital of 
average size and average equipment 

There is no intention, in striving to improve 
graduate training, to encourage all medical 
graduates, who aspire to become surgeons, to 
seek opportunities in university connected hos- 
pitals Rather there is a pronounced desire 
to stimulate the medium sized hospital 
in the medium sized community to devise 
ways and means of combining its advantages, 
as a typical field for practical experience, with 
the faalities for basic scientific study and spe- 
cialized experience offered by the medical 
school hospital Basic science training may 
be had independent of affihations with the pre- 
clinical departments of medical schools In 
other words the greatest effect of the whole 
program can be, if the hospitals and medical 
schools rise to their opportunity, to decen- 
tralize graduate training for surgery, and to 
make it possible for medical graduates to ac- 
quire m the medical center a well rounded, 
basic science background which they can ap- 
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The increasing determination to solve the 
maternal morbidity and mortality problem by 
constructive measures, nhich will insure bet 
ter care, was evidenced in the devotion of an 
entire session to the discussion of the care of 
the mother and newborn m a general hospital 
This symposium w as preceded bj the presen- 
tation of the minimum requirements of the 
American College of Surgeons for the obstetn 
cal department m a general hospital 

Another general subject whi^ was cmpha 
sized, and an entire session of discussion con 
centrated upon it, was the training of hospi 
tal executives More and more the necessity 
IS being appreciated of methodic instruction 
and sjstematic practical training for persons 
to whom the management of the hospital is 
entrusted Hospital administration is a higbl> 
specializcdprofcssion The pohtical appointee, 
who has no firsthand knowledge of hospital 
problems, cannot possibly direct a hospital m 
such a waj that its maximum potentialities 
for service may be realued, irrespectiv c of the 
quality of his general educational and per 
sonal status 

Medical records were discussed, as m previ 
ous years in a jomt conference with the Asso 
ciation of Record Librarians of North America, 
as well as in round table conferences This 
subject IS one which it is necessary to empha 
size continuously because complete medical 
records are not onl> a means of determining 
medical progress, but are themselves, if prop 
erlj used, a factor m furthering advances 
Unfortunatelj, all hospitals have not >et rec 
ogmzed the importance of such records In a 
few cases correction of this one defiaency 
would entitle a hospital to a place on the ap 
proved list 

In the discussion of the effect of ph>sical 
conditions in the environment of the patient 


as related to his case, and the further influence 
of tlwse conditions on the personnel concerned 
speaal reference was made to the subjects of 
proper lighting, air conditioning, noise control, 
color, and other factors which may have a 
direct or indirect beanng on the progress of 
disease and convalescence, and on the morale 
of the hospital personnel 

Of major importance was the discussion of 
trends in nursing education and nursing serv 
ice, and the progress which has been made in 
evaluating entena basic for good nursing serv 
ICC m the hospital It is apparent that the art 
and saence of nursing is developing a higher 
level of standards 

The general tenor of the talks and discus 
sions at the 1938 conference was that hospi 
tals, like most other institutions in this era, 
must recogmze the changing order, but must 
hold fast to the gains which have been made 
and seek to build upon them The path of 
progress for the hospital is dear!} marked 
along certain fundamental lines such as higher 
qualifications for all types of personnel, more 
careful!} planned organization, greater attes 
tion to medical records both m preparation 
and use, wider coverage of scientific and dim 
calproblems through medical staff conferences, 
bettenng of ph} steal faalities, an increasing 
sense of obligation in the training of all t}’pe» 
of medical and hospital personnel, and a grow 
ing spirit of co-operation with all agencies 
whose efforts are directed toward improving 
human w elfare All of these considerations are 
inherent in the pnnaples of Hospital Stand 
ardization, whidi has been the most promi 
nent factor m hospital progress in the United 
Slates and Canada for the past 21 years, and 
which promises the patient constantly im 
proved hospital care as new developments 
arise and prove their practical value 
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U NTIL recently carcinoma of the lung 
has been considered a relatively infre- 
quent condition However, recent stud- 
ies demonstrate that pulmonary malig- 
nancy is not only a common occurrence but is one 
of the most frequent carcinomas of the body 
This increase in incidence of bronchogenic malig- 
nancy IS undoubtedly both apparent and real, as 
evinced by autopsy series from the German 
Clinics Junghanns found an incidence of pul- 
monary carcinoma of i 67 per cent of all autopsies 
performed from 1893 to 1927 The incidence of 
primary pulmonary carcinoma in all malignancies 
found at autopsy was 14 27 per cent during the 
period from 1893 to 1897 Seyfarth found in- 
creases in the incidence of pulmonary carcinoma 
from 5 01 per cent during igoo to 1906 to 8 75 per 
cent from 1919 to 1923 During the first half of 
1924 there was an incidence of 15 5 per cent 
Jaffe, of Chicago, believes that pulmonary carci- 
noma represents n 47 per cent of all carcinomas, 
and that pulmonary carcinoma was second in fre- 
quency only to carcinoma of the stomach and of 
the intestine Frissel and Knox, in a series of 
3,659 autopsies, found 588 cases of carcinoma of 
which 39 were carcinoma of the lung, thus repre- 
senting 6 6 per cent of the total carcinomas and 
1 06 per cent of the total autopsies D’Aunoy, 
Pearson, and Halpert reported that of 6,000 nec- 
ropsies on persons over i year of age, performed 
in the Charity Hospital in New Orleans, primary 
carcinoma of the lung occurred in 70, or i i per 
cent, and was almost as frequent as primary carci- 
noma of the biliary tract or of the pancreas In 
1,244 autopsies performed at the Touro Infirmary 
in New Orleans there were 259 cases with carci- 
noma Twenty-three of the carcinomas originated 
in the bronchus The incidence of bronchial car- 
cinoma in the total autopsies was i 8 per cent. 

From the Department of Surgery. School of Medicine, Tulane 
University 

Presented m the Symposium on Cancer, before the Clinical 
Congress of the American College of Surgeons, New York, Octo- 
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whereas that in all carcinomas was 8 8 per cent 
(36). It is evident, therefore, that the frequency 
of pulmonary carcinoma is high The fact that in 
Jaffe’s cases it was second only to carcinoma of the 
stomach emphasizes the necessity for its clinical 
consideration 

Although It IS controversial whether the in- 
crease in pulmonary carcinoma in recent years is 
apparent or real, the German autopsy statistics 
would indicate that the increase is actual and not 
only apparent There are several explanations 
for the actual increase in the incidence of pul- 
monary malignancies, most of which have not 
been satisfactory A number of theories have 
been suggested Winternitz, Wason, and McNa- 
mara, because of the presence of metaplasia in the 
bronchial mucosa of persons dying from influenza, 
suggested that this change is a precancerous 
lesion The inhalation of irritating gases such as 
war gas or gas originating from the increased use 
of motor cars has been proposed as an etiological 
factor. In our opinion the increase in smoking 
with the universal custom of inhaling is probably 
a responsible factor, as the inhaled smoke, con- 
stantly repeated over a long period of time, un- 
doubtedly is a source of chronic irritation to the 
bronchial mucosa In addition to the actual in- 
crease in pulmonary malignancy, there is un- 
questionably a relative increase in those localities 
where routine postmortem examinations pre- 
viously have not been made This is due probably 
to the fact that the condition has not been sus- 
pected in many cases and adequate diagnostic 
procedures have not been employed The recent 
development of thoracic surgery has stimulated 
interest in intrathoracic lesions This, with the 
development of specialized methods of diagnosis, 
has facilitated the recognition of pulmonary ma- 
lignancies 

PATHOLOGY 

It IS generally agreed that the lining cells of the 
alveoh rarely, if ever, give rise to malignant neo- 
plastic growths. Consequently all carcinomas of 
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ply under competent supervision m the aver 
age sized hospital, perhaps even in their home 
coinmumt> Surgeons so trained are more 
likely than not to remain in such coramuni 
ties, and thus there ma> result a mart decen 
tralization of surgical skill than now exists 
The need is acute for more direction m the 
final stages of a surgeon's training, and for 
more consideration of just how he is to use his 
training in the place where he is needed most 
Adrmttedlj, the problems are many But 
as one speaker said at the Congress, most of 
the problems wnll be removed automatically 
b> the passage of time, since recent graduates 
m medicine have a much better foundation 
upon which to build For a short time, how 
ever, some concession must be made to argu 


ments for existing methods, such as training 
through apprenticeship, when no better s>s 
tern IS available and when the senior surgeon 
IS competent and conscientious 
In all fields of life toda> the trend is toward 
systematiaation and organization for efEcienc> 
and for progress Surely in a field m which 
human life is at stake, methods which are hap 
hazard and unco-ordinated should be unhesi 
tatmgly outlaw ed The large concepts of safer 
surgery, better surgerj, and increasing con 
serv ation of human life demand for their reah 
zation that hospitals, medical schools, and the 
surgical profession unite to further a corre 
lated system of training for surgery which will 
insure to every' community a surgical service 
of unchallenged quality 



OCHSNER, DeBAKEY: PRIMARY PULMONARY MALIGNANCY 437 


location and the extent of the lesion Generally, 
the symptoms are not produced by the neoplasm 
itself, but are due to secondary changes resulting 
from its presence. The most constantly encoun- 
tered symptoms are cough and thoracic discom- 
fort The latter may vary from a slight conscious- 
ness to actual pain within the thorax. In those 
cases in which ulceration occurs hemoptysis is a 
prominent manifestation Whenever occlusion of 
the bronchus occurs atelectasis, noth displace- 
ment of the mediastinum toward the affected 
side, and consequent infection produce marked 
symptoms In the peripherally located tumors 
with extension to the pleura, evidences of pleunsy 
with effusion may be present. Symptoms which 
appear late are loss of w'eight and strength, 
dyspnea, and osleo-artropathy Due to the cir- 
cumferential growth the vasculanty of the tumor 
in Its central portion becomes impaired resulting 
m necrosis and abscess formation Pulmonary 
abscess without an antecedent pneumonitis or 
foreign body aspiration should be considered of 
malignant origin until proved otherwise Like- 
wise an unexplained cough and hemoptysis in a 
patient past 40 years of age should be considered 
the result of carcinoma until this diagnosis is 
excluded The physical findings in pulmonary 
malignancies are as protean as the symptoms and 
are dependent upon the location and extent of the 
lesion and secondary pulmonary changes which 
may be produced by it 

DtA-GNOSlS 

The most important factor in the diagnosis of 
pulmonary carcinoma is the consideration of its 
possible presence This lesion invariably should 
be suspected in every patient 40 years of age 
or older with unexplained cough, hemoptysis, or 
thoracic discomfort While roentgenography, 
without the use of contrast media, is usually of 
little or no value in the early diagnosis of non- 
obstructive bronchial neoplasms, careful stereo- 
roentgenographic studies are necessary in all such 
lesions The roentgenographic interpretation of 
centrally located lesions is generally more difficult 
because of the confusion with hilar shadows pro- 
duced by other lesions and normal structures 
This is particularly significant because most pul- 
monary neoplasms occur in the hilar region In 
centrally located lesions, after the condition has 
progressed to such an extent that bronchial ob- 
struction occurs, atelectasis of one or more lobes 
develops, depending upon the degree of central 
location The physical findings and particularly 
the roentgenographic manifestations of this con- 
dition are characteristic, i e., dullness or shadow 



Fig s Lining cells of tracheal mucosa of a fetus i2 
cenUmeters long Beneath the cylindrical cells covering 
the surface there are several rons of nuclei of "reserve 
cells ” Modified after D’.Aunoy, Pearson, and Halpert 
(13, 26) 

and displacement of the mediastinal structures 
tow'ard the affected side (Fig 6) In peripherally 
located pulmonary malignancy the roentgeno- 
graphic diagnosis is dependent upon shadows 
produced by the infiltrating tumor (Fig 7) 

Of greatest importance, as regards accurate 
diagnosis, is bronchoscopic visualization of the 
tumor and biopsy obtained by this means While 
the microscopic demonstration of mahgnancy of 
the bronchus is the ultimate ideal, there may be 
some difficulty m obtaining a satisfactory speci- 
men. We are in complete accord wnth Jackson 
and Holinger that the incidence of correct diag- 
noses, made by bronchoscopic visualiaation of the 
lesion will probably be higher when made by one 
experienced in the bronchoscopic diagnosis of 
these tumors than by routine microscopic ex- 
amination of biopsy specimens This in part is 
due to the recalatrance of most pathologists to 
diagnose carcinoma from the examination of a 
few ceils, and it is also due to the fact that the in- 
experienced bronchoscopist may not obtain repre- 
sentative neoplastic tissue In every instance, 
however, an attempt should be made to obtain 
tissue for microscopic examination, because, as 
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the lung are bronchiogenic Carcinomas of the 
lung have been variously classified according to 
their morphological appearance Iloweser, the 
most logical classification to us is that proposed 
by Bgla Halpert This classification is bas^ upon 
the development of the cells lining the bronchi 
and this adequately explains the histological struc 
ture of all primary pulmonarj carcinomas Nor 
mally, the cells limng the mucous membrane of 
the bronchial tree represent varying degrees of 
differentiation and specialization of the original 
entodermal cells According to Halpert, ‘ The 
epithelial cells covering the mucous membrane of 
the bronchial tree from stem to the minute 
branches are entodermal cells with a varying 
degree of differentiation and specialization Ap 
parenlly the undifferentiated entodermal ancestor 
cell IS capable of developing into ciliated cylin 
dncal epithehum, goblet cells, cuboidal cells, 
arranged into acinar and tubular structures pro 
ducine a serous or mucous secretion indifferent 
cells, lining the ducts of these glands and into 
another kind of cuboidal or low cuboidal cells 
without cilia which line parts of the terminal 
bronchioles In addition to the \ariet> of cells 
just enumerated there are, beneath the abated 
cylindncal and gobfei cells, a varying number of 
other epithelial cells which like the basal cells in 
the epidermis, are lined up along the border 
toward the tunica propria They arc the cells 
from which the single la>er of ciliated c>bndncal 
and goblet cells are replenished These cells 
which may be called ‘reserve cells arc the parent 
cells of the ciliated cylindrical, and goblet cells 
In addition they naturally also possess the qual 
tties of their ancestor ceils in that they may dif 
ferentiate into any kind of epithelium that an 
entodermal cell is capable of produang ’ (Fig i) 
Accordmg to Halpert, carcinomas of the lung 
originate from these 'reserve cells bj atypical 
proliferation 

These malignant growths may, therefore, be 
classified into 3 types, depending upon the em 
bryological direction of growth (i) the “reserve 
cell ’ carcinoma (a^cylmdncal-ccllcarcmoma and 
(3! squamous cell carcinoma This conception of 
the embryological development of carcinomas 1$ 
graphically illustrated by the development of the 
cells of the bronchial mucosa from a pniOiUvc 
entodermal cell (Fig 2) Accordmg to D Annoy 
Pearson, and Halpert the "reserve cell cara 
nomas consist of round, elongated, or polygonal 
cells growing in solid masses and forming no par 
ticular structure Characteristically they have 
a palisade arrangement 0/ the penpheraf cells 
(Fig 3) The cylmdrical cell carcinomas are 


composed of cuboidal or columnar cells forming 
tubular or acinar structures, or are mounted on 
delicate connective tissue stalks in a papillary 
arrangement (Fig 4) The squamous cell cara 
nomas have a tendency toward keratuuzation or 
to pearl formaUon with central keratuuzation 
(Fig 5) A given tumor is as differentiated as its 
most differentiated part If one accepts Hal 
pert's classification, it is evident that only the 
'reserve cell carcinoma might be radiosensitive 
As these represent, accordmg to D Aunoy, Pear 
son, and Halpert, approximately one third of all 
caranomas 0/ the Jung, it is obvious that rela 
lively few pulmonary neoplasms should on a 
theoretical basis at least, be radiosensitive 'Ihis 
IS corroborated by the poor results obtamed from 
this form of therapy According to Halpert the 
gross characteristics of pulmonary carcinoma are 
in no way dependent upon the rmcroscopic struc 
lures, but depend upon rapidity of growth and 
secondary changes which occur in the tumor 
such as hemorrhage and necrosis 
As regards the location of primary neoplasia of 
the lung, the right side is involved slightly more 
often than the left In Fischer s series of 3 735 
cases of pulmonary earemoma the right side was 
involved m 53 per cent and the ie/t m 45 per cent 
In 3 per cent the lesions were bilateral It is of 
interest that in 46, in which localization was given 
of the 79 collected cases m which total pneu 
monectomy was performed for pulmonary neo- 
plasm the right side was involved in 19 or 41 3 
per cent, whereas the lelt was involved m z? pa 
uents or $5 6 per cent In 784 of Fischer s cases 
in whidi the location according to the bronchus 
was designated the findings were as follows The 
right mam bronchus was involved in 14* the le't 
mam bronchus m 1x5 the right upper lobe 
bronchus in 148, the left upper lobe brenebus in 
130, the right lower lobe bronchus in izg, the 
left low«r lobe bronchus in xoj, and the middle 
lobe in 15 Most pulmonary neoplasms are 
centrally located 1 e of hilar oiipn According 
to Boyd 90 per cent of these neoplasms are in the 
region of the hilum In Fnsstl and kros’s senes 
the ifiadence of hifar carcinomas was not so 
high only 49 7 per cent beventeen and eight 
tenths per cent involved the parenchyma and 
were of the nodular variety 6 s per cent were 
peripheral zj 9 per cent were diffuse and 2 1 per 
cent were bilateral miliary 

SYUPTOJIATOtOCV 

There are few or no symptoms m the early 
course of bronchia! carcinoma The symptoms 
vary considerably and depend entirely upon the 
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CYlifdnca! cells 


Reserve cells" 



Primittve 

enlodermal 



carcinoma 



Eig 4 Cylindrical cell carcinomas are composed of 
cuboidal or columnar cells forming acinar, tubular, or 
papillary structures The parent cells are the “reserve 
cells” nhich form haphazard imitations of the normal 
epithelial cell structure which composes the air passages 
Modihed after the method of D’Aunoy, Pearson, and Hal- 
pert (13, 26) 


Cylindrical "Peserve Pninitive 



Squamous cell 
cofcinomo 



Fig s Squamous cell carcinomas grow m nests of cells 
in a concentric arrangement forming epithehal pearls with 
central keratmization The entodermal cell of the air pas- 
sages has the quality of producing stratified squamous epi- 
thehum The parent cell of this carcinoma is a “reserve 
cell” of earlier ancestry than the ordinary Modified after 
D’Aunoy, Pearson, and Halpert (13, 26) 


reported cases resections of the involved lobes 
have been performed, it seems to us that any 
procedure, short of total removal of the involved 
lung, IS irrational Only by complete excision of 
the entire lung can the pnmary focus be ade- 
quately removed, and lobectomy does not permit 
removal of the regional lymph nodes The per- 
formance of simple lobectomy in carcinoma of 
the lung IS just as illogical as partial removal of 
the breast m mammary carcinoma with no at- 
tempted extirpation of the regional lymph nodes 
Another reason for total pneumonectomy is that 
approximately 75 per cent of pulmonary neo- 
plasms originate in the proximal bronchi As 
shown by Bonniot, Monod, and Evrard, it is not 
possible to apply a tourniquet high enough on 
the pedicle of the lung to permit division of the 
roam bronchus without injuring the pericardium 
or other mediastinal structures Moreover, from 
a technical standpoint, total pneumonectomy is 
a much more surgical and anatomical procedure 
than IS lobectomy The latter at best consists 
more or less of a makeshift operation It is neces- 
sary almost invariably to cut through pulmonary 
tissue because of the incomplete division of the 
lung down to the hilum by the fissures which 
does not permit individual ligation of the bronchus 
and pulmonary vessels 

On the basis of our experience we are convinced 
that preliminary pneumothorax should be at- 
tempted in all cases of mahgnancies of the lung 
This should be done preferably in stages, in- 
creasing the amount of intrapleural pressure 


gradually until the pressure is definitely upon the 
positive side Most surgeons agree that a pre- 
liminary pneumothorax is desirable The pro- 
cedure was originally advocated by Kuemmel 
who performed the first pneumonectomy in No- 
vember, 1910 Pre-operative pneumothorax is of 
diagnostic importance in determining the pres- 
ence, extent, and location of adhesions, thus 
permitting the pre-operative planning of the 
operative procedure In those cases in which 
extensive basal adhesions are present, a postero- 
lateral approach is preferable to an antenor one, 
whereas, conversely, a patient with adhesions 
involving the apex can best be operated upon 
through an anterior approach Another decided 
advantage of pre-operative pneumothorax is the 
gradual compression of the pulmonary capillary 
bed, giving the right heart a chance to compensate 
for the increased peripheral resistance in this 
area, rather than permitting a sudden cutting off 
of the blood to the involved lung al the time of 
the ligation of the pulmonary vessels This is 
particularly true in elderly patients whose cardiac 
reserve is dimmished, and in whom malignancies 
of the lung are hkely to occur 
Rienhoff (46) advocates the pre-operative in- 
troduction of beef broth bouillon into the pleura] 
cavity in order to produce a serofibrinous pleurisy, 
which he believes decreases the incidence of infec- 
tion following the operation 
Patients with pulmonary carcinoma usually 
have an anemia because of the associated infec- 
tion and loss of blood In such instances pre- 
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Fig 1 TJie reservecell islhepirentcelloftltectliated 
ryliDdrjcal and goblet cells and also possesses lb« qualities 
of Jts ance tor cel! jn thM it way difTerentiatc ijilo any 
tmd of epitfteluf ctU tbai a primitive eolotferiDaf ceW is 
capable of producing Hence the larcioomas ol tue lung 
maybe (j) reserve ceil cat moma {a) tylindr cal cell 
larcwoma ind (3) siiusinoji-eell carernoma ^/orfifted 
ifterD \unoy riarson indHalpert (tj Bt 

mentioned tfiia is the idcai method of dia^oslic 
proof A.ccording to Jackson and Koruclmann, 
the incidence 0! correct diagnoses olv'aincd Won 
cbO'Copical!> is appro-umatelv 75 p«r cent Thts 
IS about the inciWnce of hilar tumors and irW 
cates that those cases, ivhich are clo^ enough to 
the mam b-oneW to be Msualized, can W 
diagnosed b\ the trained bronchoscopisi Difli 
cuUy i» hkel> to be encountered in epartenal 
bronchus tumors because of their location and 
because 0/ the acufe angle nhich ibe> fono nith 
the nght stem bronchus Visualiz-ition u ualW 
can be obtained in those cases however in trhich 
the neoplasm is near the onfice of the epartenal 
bronchus 

ITie presence of malignant cells in erpectorated 
material can frequeniN be demonstrated micro 
scopically Bv thi'. method of ecammaiion 
Dudgeon found carcinonu cc/ls m tfo per cent of 
patients >n v horn a diagnosis of pulmonary neo 
plasm subsequently was proved SimJarly the 
WmonstTjtion according to Maadfebaum* tech 
luque of malignant cells m the pleural fluid of 
those cases in which there has be-n extension to 
the pleura is of diagnostic importance ThcIaUet 
IS ot UtUf use early in the Wsease however be 
cause of thereJativeii latecxtension toibepenpb 
ery, except in penpberally locaied lesiwis T^e 
unportani,e of this method of diagnosis lies 
principal]) in its prognostic value 

Thoracoscopic examination is another method 
of diagnosis m £'*iected cases of pufmonar). car 
cmorcia and is paruoilarl) valuable in tbwft ca^ 
With peripheral cttension with or without pleural 
effusion This m-“»hod of examination i> 0 efal 
itv determining the cause of the pleural effusion 
and the operability of the case In iho e m 
which there is extensive seeding in the pfeural 



^•e S Reserve-cen carcinoma* grow in aolid masses 
compo^ of round riongatfd (ojt ceil ) or pobgoaal cells 
tonrnos oa patticuLir struclOf Usually there is a p^i 
tMie airanKmcat of lie penpieral ceJb tfodiucii after 
DAunoy Fearsoi iodtii!pm(i3 s6l 

cavity, an attempt at radical exUipation is obvi 
oudy not justified In cases in nnich the lesion 
Is located penuheraljy obviating bioncVovcopic 
visualtaation of the tumor, aspiration Ln^y tan 
be performed with relativ e sateiv and wiih a faw 
degree of aecvrati ^fariw and EiJis, m jpjo 
reported their rtsuUs in a large enes of aspaation 
biopsies done for a variety of conditions la t 
pulmonary carcinomas microscopic diagno«es of 
the lesions were positive Sharp reports j cases 
in which a positive microscopic diagnosis of pul 
monarv neoplasm was wade on material obtatied 
by aspiration He behaves that the method is 

partfcujjrfy lafuaWein upper Jobe malignancies 
Binitle^ reported Q aspiration biopsies of tie 
thorax performed m the Memorial Hospital In 
$6 bronchogenic tarcinomas a posiuve diagnosis 
was made by aspiration biopsy n 60 per cent, 
whereas bronchoscopic examination gave aposi 
Uvediagnoiisiaonlj 4 j per cent of this group An 
accurate diagnosis is possible following aspiration 
biopsv onlj c( O'e eiTa7?r’'Ji3g pathologist i, 
capable of interpreting the changes occurring iw 
the few cdls obtained by this rneibod, and if bei» 
wiilmg to commit himself on the basis of these 
findings iRExTiiENr 

The treatment of carcinoma of the Jung as that 
of most carcinomas cl '■where, consists ideally ct 
Complete surgica) extirpation Surgical reroval is 
patucula ly indicated m pulmonary malignancies 
because of fie aJmoat hopeless outlook following 
other types ^erapy UTiiJe in a number of 
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Cylindrical cells 



^'Peserve cells" 





Cylindricol cell 
carcinoma 


Primitive 

entoderma! 




Fig 4 Cylmdncal cell carcinomas are composed of 
cuboidal or columnar cells forming acinar, tubular, or 
papillary structures The parent cells are the “reserve 
cells’' which form haphazard imitations of the normal 
epithelial cell structure which composes the air passages 
Modified after the method of D’Aunoy, Pearson, and Hal- 
pert (13, 26) 


Cylindrical “Pcierve Primitive 


cell cell" entodermal 



Squomous cell 
carcinoma 



Fig s Squamous cell carcinomas grow in nests of cells 
in a concentnc arrangement forming epithelial pearls with 
central keratimzation The entodermal cell of the air pas- 
sages has the quahty of producing stratified squamous epi- 
thebum The parent cell of this carcinoma is a “reserve 
cell’’ of earlier ancestry than the ordinary Modified after 
D’Aunoy, Pearson, and Halpert (13, 26) 


reported cases resections of the involved lobes 
have been performed, it seems to us that any 
procedure, short of total removal of the involved 
lung, IS irrational Only by complete excision of 
the entire lung can the primary focus be ade- 
quately removed, and lobectomy does not permit 
removal of the regional lymph nodes The per- 
formance of simple lobectomy in carcinoma of 
the lung IS ]ust as illogical as partial removal of 
the breast in mammary carcinoma with no at- 
tempted extirpation of the regional lymph nodes 
Another reason for total pneumonectomy is that 
approximately 75 per cent of pulmonary neo- 
plasms originate in the proximal bronchi As 
shown by Bonmot, Monod, and Evrard, it is not 
possible to apply a tourniquet high enough on 
the pedicle of the lung to permit division of the 
mam bronchus without injuring the pericardium 
or other mediastinal structures Moreover, from 
a technical standpoint, total pneumonectomy is 
a much more surgical and anatomical procedure 
than IS lobectomy The latter at best consists 
more or less of a makeshift operation It is neces- 
sary almost invariably to cut through pulmonary 
tissue because of the incomplete division of the 
lung down to the hilum by the fissures which 
does not permit individual ligation of the bronchus 
and pulmonary vessels 

On the basis of our experience we are convinced 
that preliminary pneumothorax should be at- 
tempted in all cases of malignancies of the lung 
This should be done preferably in stages, in- 
creasing the amount of intrapleural pressure 


gradually until the pressure is definitely upon the 
positive side Most surgeons agree that a pre- 
hminary pneumothorax is desirable. The pro- 
cedure was originally advocated by Kuemmel 
who performed the first pneumonectomy in No- 
vember, 1910 Pre-operative pneumothorax is of 
diagnostic importance in determining the pres- 
ence, extent, and location of adhesions, thus 
permitting the pre-operative planning of the 
operative procedure In those cases in which 
extensive basal adhesions are present, a postero- 
lateral approach is preferable to an anterior one, 
whereas, conversely, a patient with adhesions 
involving the apex can best be operated upon 
through an anterior approach Another decided 
advantage of pre-operative pneumothorax is the 
gradual compression of the pulmonary capillary 
bed, givmg the right heart a chance to compensate 
for the increased peripheral resistance in this 
area, rather than permitting a sudden cutting off 
of the blood to the involved lung at the time of 
the ligation of the pulmonary vessels This is 
particularly true in elderly patients whose cardiac 
reserve is diminished, and in whom mahgnancies 
of the lung are likely to occur 
Rienhoff (46) advocates the pre-operative in- 
troduction of beef broth bouillon into the pleural 
ci^ity m order to produce a serofibrinous pleurisy 
which he believes decreases the incidence of infec- 
tion following the operation 
Patients with pulmonary carcinoma usually 
nave an anemia because of the associated infec- 
Uon and loss of blood In such instances pre- 
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operative unmodified blood transfusions are de 
sirable It IS also imperative that two or more 
donors be available at the tune of operation, be 
cause prolonged bleeding ma> follow ^vision of 
extensive adhesions and because of possible 
accidental massive hemorrhage m which the ad 
ministration of blood during the operation is fre 
quenll> life saving 

dijest/ieria Although pneumonectomj maybe 
performed under local and spinal ana^sia the 
latter being particubtly popular in Canada and 
England we prefer c>clopropane inhalation anes 
thesia Because of the wide opening in the chest 
wall u IS necessarj that the anesthetic be ad 
ministered under positive pressure AU of our 
earlier cases were done under positive pressure 
intratracheal tubes being used, but we now arc 
convmced and agree with ^enhoff (46) that the 
use of the intratracheal tube is deletenous, be 
cause of the likelihood of the introduction of 
infection and the increased secretion resulting 
from trauma which in the presence of a single 
lung following pneumonectomy, is particularly 
dangerous One of our fauliUe» 14 bouts after 
operation undoubtedly was due to trauma of the 
trachea b> the intratracheal tube, resulting m 
such excessive secretion that the patient virtually 
drowned in her own secretions despite almost 
continuous aspirauon (Case 5) 

In those cases m which the pleural cavity is free, 
containing no adhesions the antenor approach 
advocated by Rienhofi (47, 48) vs very salis- 
factoty Instead of the intercostal incision sug 
gestea by Rienhoff we ate of the opinion that 
resection of the third rib from the lateral border 
of the sternum to the anterior axillary line vs 
preferable (Figs 8 0) This gives a better ex 
posure and permits a more satisfactory closure 
because it facilitates accurate approximation 
without tension of the pleura and intercostal 
muscles The antenor approach is also applicable 
to those cases in which the lesion is located m the 
periphery of the upper lobe, and in which (here 
are adhesions between the upper lobe and the 
parietal pleura This approach however is not 
recommended for those patients in whom there 
are adhesions between the lower lobe and thepos 
tenor parietal pleura, because of the great diffi 
culty encountered m rnobdiaing the lung In 
such cases resection of the fifth rib through the 
incision suggested by Crafoord has been niOTe 
satisfactory m our hands (Figs lo, » ) 

A distinct advantage of the latter approach in 
addition to permitting the division of adhesions 
between the loner lobe and the lateral and 
tenor parietal pleuras under direct vision is that 


the hilum can be approached from behind, thus 
allowing initial mobilization 0/ the relatively fixed 
bronchus Following division of the bronchus, 
which normally holds the hilar structures quite 
ngidfy, dissection of the other hilar structures 
the pulmonary artery and veins, is greatly facih 
fated (Fig ij) In the postenor approach also, 
nb TKecIion is preferable to intercostzl memoa 
After the pleural cav ity is opened and the lung is 
mobilized by division 0/ adhesions Jy s^iarp dis 
sechon the hilura is exposed in the mediastinum 
by incising the mediastinal pleura anlenoily and 
superiorly in the anterior approach and pos 
tenorly and supenoriy la the posterior appicoch 
(^'g 14) The flap of mediastinal pleura thus 
formed is mobilized, thus exposing the hilai stnic 
tures The mobilization is greatly facilitated by 
the use of long ball tipped sightly curved sqs 
sors (Fig 14) The pulmonary artery, pulmonary 
veins, and bronchus are isolated individually 

(P '6 15) 

Mass ligation of the hilum i> to be condemned 
as an unsurgical procedure and one which wiU 
give bad results m the majority of cases because of 
the incomplete extirpation It does not permit 
removal of the mediastinal lymph nodes in which 
metnsiases are likely to occur, and 10 many 
instances does not permit the complete removal of 
the tumor This is particularly exemplified 10 
our first case in which the tumor was located just 
beyond the bifurcation the trachea in the left 
tnam stem bronchus Although individual hga 
Uon of the hilar structures was performed the 
bronchus was divided msufficienUy high to in 
dude the tumor The pathologist who was pres 
eni at the operation, noticed the absence ot the 
tumor before the mediastinal wound was clo«ed 
permitting further dissection of the bronchus up 
to the canna and the high remov at of tie bronchus 
and the adjacent wall of the trachea (Fig 16) 
The tumor was situated in the small segment of 
bronchus which was approximately 2 centimeters 
ID length The posterior approach particulaily 
applicable and desirable in those cases of ngm 
sid^ malignancies because of the greater dim 
culty in approaching the hilum on this side due 
to the presence 0/ the vena azygos extending over 
the epartenai bronchus This is espeaally tint 
»n cases in which the lesion originates in the 
epartenai bronchus and m which extension to 
the mediastinum in this area is likely to be pre^ 
etit, la t of our cases the mabihty lo free the 
bronchus anteriorly necessitated bgation of 
vena wvgos Subsequent slippage °^}h^gatur 
resulted in fatal hemorrhage (Case 2) Thioug 
the postenor approach the vena azygos can oe 
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Fig 6 \nteroposterior roentgenogram of chest of pa- 
tient with carconoma in\oI\ing right lower lobe bronchus 
as charactenaed by slightly rounded but irregular shadow 
in lower nght lung field adjacent to hilum The medias- 
tinum IS displaced slightly tow ard the affected side (Case 3) 

more easily and more safely ligated before the 
bronchus is isolated (Fig 13) Separate ligation 
of the pulmonary vessels is imperative, and is 
perfected by double transfixion sutures (Fig if). 
The use of No 2 silk, which is sufficiently strong 
to compress the vessels and not too large to inter- 
fere with the tying of the knot, is considered 
preferable to other suture materials The bron- 
chus IS doubly clamped by means of crushing 
forceps and divided between the clamps (Fig 13) 
Before the bronchus is closed by means of inter- 
rupted No I silk sutures, approximating the 
mucosal edges, the distal cartilaginous ring is 
removed from the end of the bronchus The 
removal of all the mediastinal lymph nodes is an 
essential part of the operation and can be ac- 
comphshed either through the antenor or the 
postenor approach Obviously mass ligation of 
the hilar structures will not permit this 
Following the complete extirpation of all the 
mediastinal lymph nodes careful pleuralization 
of the mediastinum is imperative The edges of 
the divided mediastinal pleura are approximated, 
and the stump of the ligated vessels and bronchus 
is covered with pleura (Fig iS). This is important 
to minimize the danger of infection and augment 
prompt healing of the bronchial stump 
In our cases we have not resorted to drainage, 
because we believe with Rienhoff (49) that filbng 
of the pleural cavity with fibrinous exudate is 
important in the obliteration of the cavitj Ob- 



L - i 

Fig 7 Anteroposterior roentgenogram of chest of pa- 
tient with carcinoma of nght upper lobe bronchus which 
had extended peripherally to involve practically the entire 
lobe as confirmed by subsequent examination The area of 
increased density, occupying nearly the whole upper lobe 
of the nght lung, is produced by the penpheral extension of 
the tumor and not by atelectasis w hich w ould cause displace- 
ment of the mediastinum toward the affected side (Case 2) 

literation of the catuty also is facilitated by eleva- 
tion of the diaphragm wffiich iollow’s crushing of 
the phrenic nerve at the beginning of the opera- 
tion The thoracic W’ound is tightly closed, using 
interrupted No i silk sutures for the pleura and 
the intercostal muscles The superficial muscles 
and the skin are closely approximated by means 
of the same material A compression sea sponge 
bandage is applied o\ er the wound to obliterate 
the dead space and to lend support to the wmund 

ANALXSES or CASES 

There have been 79 reported cases of total 
pneumonectomy for neoplastic disease In addi- 
tion to this number, the authors have performed 
total pneumonectomy for mahgnant disease of 
the lung in 7 cases making a total of 86 cases' 
(Table I, Graph i) Of the S6 collected cases, 
including those of the authors, 55 (63 9 per cent) 
died and 31 (36 per cent) recovered. Of the 31 

* Since this presentation 2 more patients have been operate<I upon 
One, a male, ajje 56 y ears, had carcinoma of Joner left bronchus Pneu- 
monectomj of left lung was performed Kov ember 17, 1938 Patient 
made unev entful recoverj The second patient w as a w hite female with 
a metastatic melanoma of left main stem bronchus having^ its origin from a 
melanoma of nght eye remov ed 23 years previous!) Pneuwonect<?myoi 
left tins ''as done October 12, 1938 Patient died 13 days after opera 
tion of uremia Thus of total senes of 9 cases 3 hav e recov cred and 6 
have died, giMng a total mortalitj of 66 per cent 
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Graph i Craphic reprrsenUlun of tolilmortalitvio V 

collected case* of pneumonettomy for ne^atne di'tease 
including 7 performed by the authors 



% 



Graph a Graphic represenUUon of age incideiice accordiog to decades la 50 collected cases 
of pneumonectorny including aulbors 


patients mho recosered there were 5 or 5 S per 
cent 0/ the entire group ol S6 who suhsequeofly 
died either of metastases or of other causes In 
50 the age 0/ fhe pafient was stated Tbo (4 per 
cent) were in the first decade of life the jojoger 
being years 0/ age with a lymphosarcoma 
2 (4 per cent) in the second decade, 4 pet CHi\) 
in fhe third decade 7 (14 per cent) in the fourth 
decade i? (36 per cent) were in the filth decade, 
14 (28 per cent) in the sixth decade and 4 (8 p» 
cent) in the seveotli decade (Graph a) Of the 
SO, 32 (64 percent) occurred in the&fth and sixth 
decades Of significance also is the fact that 14 
(eS percent) n ere younger than forty years vf age 
The sex was stated in 51 cases including the au 
thors cases, o/which 36(70 5 per cent) were males 
and IS (29 4 per cent) were females (Graph t) 
ThefotaheationasregardslhesideisvrfNtdwas 

staled in 53 cases The left side was m\olved in 


(54 7 per cent) and the right m 24 (4, 2 per 
cent) (Graph 41 In 31 case^, including all of 
the authors , mdi> idual hgation of the hilar strur 
tuies Has done Ol this group rr (3S 4 per cent) 
recovered and 20 ((14 5 per tent) died Of 17 
cases in which mass hgation was dope and so 
stated 4 ('j 5 pet cent) reco' ered and 13(164 
percent) died U neincfuded in the fatal group 
having mass ligation 1 of the jiatient- ^covering 
who subseqtienilj died of metastases, andin whom 
death ma> have been the result of incomplete 
removal of the lung, these respective figures 
would be t7 6 per cent and Sr 3 per cent (Graph 
5) This difference in the jnortaity percentage 
in the two techniques of treatment of the hilar 
structures demonstrates the superiority of mdi 
\idasl hgauon of the bronchos and pulmonary 
vessels combined with ectiipation of the medias- 
tinal lymph nodes 
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Lift side Riqht side 


Graph 4 Graphic representation of localization, accord- 
ing to side involved, of pulmonary neoplasms in 53 col- 
lected cases of pneumonectomy including authors’ 


% 

8Z3t— 


16 A 



648 



Graph 3 Graphic representation of mortality in 48 
collected cases of pneumonectomy including authors’, ac- 
cording to treatment of hilar structures 



Pat lure <r Cmbolism 

Graph 6 Graphic representation of cause of death in 38 collected cases of pneumo- 
nectomy includmg authors’ 


In 38 collected cases, including the authors’ 
senes, death as a result of the operation was due 
to the following- 6 (15 7 per cent) hemorrhage, 
8 (21 per cent) cardiac failure, ig (50 per cent) 
infection, 2 (5 2 per cent of the total) late hemor- 
rhage as a result of the infection, 3 (7 8 per cent) 
thrombosis and embolism, i (26 per cent) 
asphyxia, and i (26 per cent) peritonitis 
(Graph 6). 

The type of neoplasm was stated in 66 cases 
including the authors’. Fifty-mne (89 3 per cent) 
were carcinoma, 4 (6 per cent) were primary 
sarcoma, 2 (3 per cent) were metastatic lesions. 


(i, a metastatic sarcoma from a pnmary focus 
in the uterus, and i, a melanoma in which the 
primary lesion had previously been removed. It 
was the surgeon’s opinion in the latter case that 
the lung extirpation had resulted m recover}’’) 
In T (r.5 per cent) the lesion was found to be 
benign (Graph 7) 

It has been the authors’ experience that a total 
pneumonectomy on the right side is technically 
more difficult than that on the left, due princi- 
pally to the fact that on the right side the vena 
azygos crosses over the eparterial bronchus, 
usually making the mobilization of the right main- 
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Graph i C raphic representation of tolaJ moruhty in 86 
collcoted cases Of pneumonectomy for neoi^stic disease 
including 7 periormerl by the authors 



Graph i Graphic represenUlion of sex mcifence in ji 
collected cases of pneumonectomy including authors 



0-9 10 19 20^9 30 59 40 49 50 S 9 60 69 

Graph t Graphic representation of age incidence according to decades in 50 collected cases 
of pneumonectomy including authors 


patients who recovered ihcre were 5 or 5 S per 
cent of the entire group of S6 who subsequently 
died either of metastases or of other causes In 
50 the age of the patient was stated Two (4 per 
cent) were in the first decade of life the younger 
being years of age with a lymphosarconu, 
2 (4 per cent) iti the second decade 3 (6 per cent) 
in the third decade 7 (14 per cent) m the fourth 
decade 18 (36 per cent) were in the fifth decade 
14 (jS per cent) in the sixth decade and 4 (8 per 
cent) in the seventh decade (Graph j) Of the 
50, 32 (64 per cent) occurred in the fifth and sixth 
decades 01 significance also is the fact that 14 
(28 per cent) were y ounger than forty years of age 
The sex was stated in 51 cases including the au 
thors cases of which36 (70 spercent) weremales 
and 15 (29 4 per cent) were females (Graph 3) 
The localization as regards the sideinvolvrfwas 
stated in 53 cases The left side was involved in 


29 (54 7 per cent) and the right m 24 (45 2 per 
cent) (Graph 4) In 31 cases, including all 0/ 
the authors , mdlv^dual ligation of the blar struf 
tureswasdone Olthi»gpjup :t 4percent'i 
recovered, and so (64 5 per cent) died Of 17 
cases in which mass ligation was done and so 
stated 4 (23 s per cent) recovered and 13 (764 
per uCTit) di^ If we included in the fatal group 
having mass ligation i of the patients recov enng 
who subsequently died of metastases, andin whom 
death may have been the result 0/ incomplelc 
removal of the lung, these respective figures 
would be I? 6 per cent and S 3 /vr cent (Graph 
S) This difference m the mortality percentage 
in the two techniques of treatment of the hilac 
structures demonstrates the supenontj of indi 
vidual ligation of the bronchus and pulmonary 
vessels combined with extirpation of the medias- 
tinal lymph nodes 
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Fig lo Drawing show mg position of patient m posterior 
approach for pneumonectomy 

there was electrocardiographic evidence of con- 
siderable myocardial damage During the first 4 
postoperative days his convalescence was very 
satisfactory On the fifth day the pulse became 
irregular but slow, and about 10 hours after this 
developed the patient died Postmortem exami- 
nation revealed no other cause of death, except 
myocarditis (Case 6) One patient died of peri- 
tonitis from rupture of the intestine as a result 
of gangrene complicating a periarteritis nodosa of 
the mesenteric vessels 10 days after operation 
The pulmonary wound was well healed, and there 
was no evidence of any disturbance in the chest 
(Case 3) One patient is hvmg ‘i]/i years after 
operation (Case i) The remaining patient sur- 
vived the operation but the operation was done 
so recently that it is too soon to draw any con- 
clusions concerning the outcome (Case 7) 




Fig II Drawing illustrating skin incision in posterior 
approach for penumonectomy as devised by Crafoord The 
incision begins over the fourth rib about 7 to 8 centi- 
meters from the posterior midline, is extended downward 
beneath the angle of the scapula, and then up toward the 
midaxillary Ime to the level of the fifth rib w hich is followed 
anteriorly to the costal cartilage 



Posterior vieui of hilu-s . 
right lung 


Fig 13 Drawing showing relation of hilar structures 
and steps of operation in posterior approach for pneu- 
monectomy The hilar structures are exposed by incising 
mediastinal pleura posteriorly and superiorly The azygos 
vein IS first exposed, doubly transfixed and ligated, and 
then divided between these ligatures This permits easy 
access to the bronchus w hich is doubly clamped by means of 
crushing forceps and divided betw een the clamps Follow - 
mg diiision of bronchus, which normally holds the hilar 
structure quite rigidly, dissection of the other hilar struc- 
tures, the pulmonary artery and veins, is greatly facili- 
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Primary Primary Matastatic Bamyn 
Carctnoma Sarcoma 


Graph 7 Graphic represcnUtion of O'pc of ncopUsm in 
64 collcctel cases of pneumonectomy mcEudin); authors 



Graph 8 Graphic representation of mortality in 53 
collected cases of pneumonectomy including authors 
according to side of opcraion 


Stem bronchus difBcult This is borne out by the 
results obtained m right and left sided lesions in 
the collected cases including the authors Of 24 
patients with right sided lesions, 6 (25 per cent) 
recovered, and 18 (75 per cent) died Of 29 pa 
tients who were afBicted with left sided lemons, 
12 (41 3 per cent) recovered and 17 (586 per 
cent) died (Graph 8) 

Of the authors 7 cases, 5 died and 2 recovered, 
giving a mortality rate of 71 4 per cent and a 
recov er> incidence of 28 s per cent Of the 5 fatal 
cases, I died on the table of hemorrhage as a 
result of slippige of the ligature from the vena 
azygos shortly after it was applied In this case 
there was infiltration of the mediastinum in the 
region of the vena azygos, the tumor CTtending 
from the eparterial bronchus (Case 2) One died 
of asphyxia about an hour after the completion of 
the operation because of the tonguedropping back 



I-jt 8 Drawing illustrating site of *^in incision ovei 
thirii nb from chonilrostemal junction to anterior axillary 
line m anterior approach for pneumonectomy 


before the patient had suflieiently recovered from 
the anesthetic (Case 4) One patient died as a 
result of severe tracheitis and pulmonary edema 
in the opposite lung which, in the authors' opinion 
was (he result of trauma to the trachea by the 
intratracheal tube (Case 5) One died of cardiac 
failure 5 dav s after the operation Pre-operatn ely 



Fie o Drawingillusfratinganterioripproachforpnfu 

joo^omy The third nb is resected subpenosteally from 
hondiostemil junction to anterior atilliry bne 
f the pleura is made in the bed of the third nb ln«t 
flows exposure an I immcdiite l(ga!ion w internal mi 

laiT sesscis 
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Iig 10 Draw mg showing position of patient in posterior 
approach for pneumonectomy 


there was electrocardiographic evidence of con- 
siderable myocardial damage. During the first 4 
postoperative days his convalescence was very' 
satisfactory On the fifth day the pulse became 
irregular but slow, and about 10 hours after this 
developed the patient died Postmortem exami- 
nation revealed no other cause of death, except 
myocarditis (Case 6) One patient died of peri- 
tonitis from rupture of the intestine as a result 
of gangrene complicating a periarteritis nodosa of 
the mesenteric vessels 10 days after operation 
The pulmonary wound was well healed, and there 
TOs no evidence of any disturbance in the chest 
(Case 1 ) One patient is living 2)4 years after 
operation (Case i) The remaining patient sur- 
vived the operation but the operation was done 
so recently that it is too soon to draw any con- 
clusions concerning the outcome (Case 7) 



scapula' sn showing method of elevating angle o 

The fifth rih nb along its entire length 

entire lcngA a'L throughout it, 

furrow left by the ^ opened by incising m thi 



Fig II Drawing illustrating skin incision m posterior 
approach for penumonectomy as devised by Crafoord The 
incision begins over the fourth nb about 7 to 8 centi- 
meters from the posterior midline, is extended downward 
beneath the angle of the scapula, and then up toward the 
imdaxillary line to the level of the fifth rib w hich is follow ed 
anteriorly to the costal cartilage 



Posterior view of hilus . 

right lung 


Fig 13 Drawing showing relation of hilar structures 
and steps of operation in postenor approach for pneu- 
monectomy The hilar structures are exposed by incising 
mediastinal pleura posteriorly and superiorly The azygos 
vein IS first exposed, doubly transfixed and ligated, and 
then divided betw een these ligatures This permits easy 
access to the bronchus w hich is doubly clamped by means of 
crushing forceps and divided between the clamps Follow- 
ing division of bronchus, which normally holds the hilar 
structures quite rigidly, dissection of the other hilar struc- 
tures, the pulmonary artery and veins, is greatly facili- 
tated 


446 


SURGER\, GYNECOLOGY AND OBSTETRICS 



Tig 14 Drittuig »ho»4Bg int«wno( mtJustiBal p!em m sntenoT 
approach for pneunipii«cway Mobiliwiion of flap» of aediasUosI 
KKson'* ^ faciliuttd by ut« «l teog ball tjpj^ ibgbtly wned 


SirilUARY 

1 Primary pulmonarj carcinonu is an im 
pOTtant clinical enlit) because of its frequent oc 
currence It occurs in approTimatefy 1 to j per 
cent of all autopsies and from 10 to 15 per cent 
of all caroRomas 

2 Chronic irntation of the bronchial mucosa 
IS probabl> the most important eiioti^ical factor 
Repeated inhalation of smoke over long periods 
of time IS believed to be a prominent, irritative 
factor 

3 All pulmonary carcinomas probably origi 
nate m the bronchial mucosa A classification 



Fig 16 Diagrammadc illustration of futility mass 
ligation and necessity of high section of bronchus as ec 
eropliSed in authors first case Although individuat 
ligation of hilar structures uas done the bronchus nas 
divided insufficiently high to include the lumor The 
pathologist nbo uas present at the operatioD observed 
absence of tumor before mediastinal viound «as closed 
pemutting further dissection of bronchus up to canna and 
tugh rtmov al of bronchus to include tumor 


based upon the embrjological derivation of the 
tumor cell is presented 

4 Persistent cough with expectoration and 
hemoptysis, and thoracic discomfort ate the most 
prominent symptoms and when present in a per 
son past 40 >eaTS of age should always be con 
sidered as due to puIaionar> neoplasm until 
proved otherwise 

5 Roentgenographic etatnination is particu 
Jarly valuable in peripherally located le ions with 
parenchymal infiilralion and in centrally located 
lesions mth bronchial obstruction Because most 
bronchial malignancies occur in the primary 
bronchi bronchoscopy iscspeciallv valuable as a 
diagnostic procedure 

6 Treatment of pulmonary malignancy con 
sists of total extirpation 0/ the involved lung and 
removalof the mediastinal lymph nodes tobee 
loray and mass Lgation of the hilar structures are 
condemned because they do not permit complete 
eradication of the lesion Preliminary pneumo- 
thorax always should be attempted Depending 
upon the location of the lesion, the presence and 
extent of adhesions either the anterior or pos 
tenor approach with nb resection should be used 
in the treatment of these patients 

7 An analysis of 79 collected and 7 personal 
cases of total pneumonectomy for neoplastic dis- 
ease is presented 
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Fig 15 Drawing showing individual isolation of pulmonary artery, pulmonary 
vein, and bronchus in anterior approach for pneumonectomy 



Fig 17 Diagrammatic illustration of technique which Fig iS Drawing showing pleuralization of medias- 
is employed in individual isolation of hilar structures tinum following complete evtirpation of all mediastinal 
Division of the pulmonary artery and of the pulmonary lymph nodes The edges of the divided mediastinal pleura 
V eins IS performed betw een double ligation and transfixion are approximated covering the stump of the ligated vessels 
sutures and bronchus wath pleura 
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OCHSNER, DeBAKEY: PRIMARY PULMONARY AIALIGNANCY 

TABLE I -SUMMARY OF REPORTED AND AUTHORS’ CASES OF PNEUMONECTOMY FOR 

PULMONARY NEOPLASMS— Continued 


Dat 

Author and ref of op 


Overholt 
(C^se 2) 


Overholt 
(Case 3) 


Overholt 
(Case s) 


Overholt 
(Case 6^ 


0\ erhoU 
(Case 8) 


I) ^ nff ^ Cause of ( 



lobe, R’-reco^ered. D-^.ed 

tlndicates involvement of hilar rejnon 

tThe patients died subsequentl> of melastases or other causes 
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CASE REPORTS 

Case ( No >0707 The patient seed 4 j years ha 3 # 
radical mastectomy performed in OctODer lojj She«ai 
admittedin 3pril 1936 bedriddenHithgeneraliaedtlielet^ 
metastases ArtiScia) menopause uas employed m May 


EVALUATION OF OVARIAN STERILIZATION FOR 
BREAST CANCER 

GRANTLEI WALDER TAl LOR. M D , F A C S , Bo«o„, 

I 'lte »f tte nectssily ol frequent pnracenleso Tlere 

Pon 5 v,£ s 3 "‘* ”»* »PP"“"'f!ression of puIjJiDnaty njelaslaus 

PonrfviIIe StateHospitaEi.lthovanantadia m j instance Iinally, ,n a patients mth rather 
tion m eases ol carcinoma of the breast with widespread involvement, the progress of the dis- 
Done metastases Following the policies he re ease seemed to be definitely arrested mt patient 
ported, we have continued to carr> out artificial for several months and m the other for a period of 
rnenopause in recurrent and inoperable cases at about r years 

these hospitals, and in addition have offered and Ol the entire group of 50 cases, 42 patients are 
employed the procedure prophylaclically alter dead, j remains untraced and 7 are still hvuig 
radical mastectomy in young women Thus »« without evident acme progress of the disease 
are able to present briefly an additional senes of 
50 cases of therapeutic artificial menopause 
m which patients were treated between January, 

1935, and April, 1937 

TIlERAPEUTtC ARTIFtCtAl MENOPAU6E - - 

~L.. 1 J . ’9if> lteporl»by)etterditei}November leir itilethat 

These patients varied greatly on admission in she ■$ up and about driving »n automobile dung houM 
the ettent and stage of the disease Many were “"rlt and ttfbngbftiM than she has mv«n 
advanced, untreated cases others present^ Thwpatient tthowassewrsof 

lesrone ofherw.se operable ro rvhom x ,a, e, ^ lS,V,;'Sr’^,raf?'"K^ 
atnitiallon detected early metastatic involvement cbvicular node recurrence m November 1935 
stiU others represented recurrent disease JocafU fieialme«opau»sa»d)ocalrMyireu/»«iti»ereei»ploytd 
or met., tat, call, after radteal or subnttol 

surgery It is dilBcult to reduce such a group to case 3 No 613, The patient aged 37 yean Had 
a common basis for analysis Twentv patients carciaoma of the breast and awlta with cranial meUvUm 
showed possible or probable benefit from the Rad um miptanialion to breast and aniu « as allied w 
Orocedure In mans cases when the focus of 'dW ">enopause was employed wtxiober 

proccaurc in mjriy ewses, wnen ine locus 01 and coaspJeie rejeoeratiwj e/maium was observed 

disease could be radiated, the regression may ,n M,reh 1935 New cranial metasiases involving orbit 
havebeenduempart to the local radiation rather occurreduMay 1937 Her condition was unchanged but 
than to the menopause This applies parlicu there »«re 00 further sraptomsmOciober 1937 
larlytorec«,re„t„od„la,«.h,opSuvaCa.o, 

to supraclavicular lymph node metastases m uilb na$ not involved She received postoperative x ny 
which focal radiation JS found to be paTtlCnJarJy tbenpy Ja December 1934 there was a recurrence m 
/■ffAftivA tuoR «iwf mediastinum Probably spontaneous menopause 

M. 1 * « 1 V VI had occurred m lOii She received pelvic radiation lU 

Among the 20 patients with probable or pos ,,3, and m June 193S there was no evident 

Sible benefit, 9 patients showed regression of bone disease Chest x ray was unchanged and there Taa<ii« 
metastases of greater or lesser extent ranging non ol radiation fibres s 

from complete regresrron and recatofaf.oo lo a ■ 

change from osteoclastic to osteoblastic bone ^ecuirence m the sear m August lojj and local x ray 
lesions Six patients with recurrence m the opera Iroatment was used Artificial menopao'e was employed 
ti\e area or supraclavicular area showed marled m December 1935 lo February 1936 .**’*'? **’*.!«t 
rmprovement. but agmn .t mu,t be emph»»ed 

that these cases also had the benefit of intensive . 

local X ray therapy One patient with pleural 
effusion and another with ascites were relieved 
From the CeUis P Huntington tiemonal and Pondviile SUle 
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ruens waa applied Menses returned n. 

when she received additional x ray ireataeot to pelvis 
InMarcb 1038 therewasnoevidenceotdisease 

Case 6 No 3J~t540 B“P*y performed m rei9 
upon the patient 34 years of age and radical mastectomy 
followed a weeks later There were local itcuncnc« '« 
Apn’, 1933 which were ernsed Multiple skin noduW 
' A^laiy and supraclavicular metastases appeared ^ 

centbee >933 and she received local i ray ihenpy 'fu 
4 S* 
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TA.BLE I —AXILLARY INVOLVEMENT ON 
ADMISSION 

Age 

Under 46 Over 60 

Per cent Per cent 

AxilU not involved 23 43 

Axilla involved 77 57 

ficial menopause Mas employed in April, 1934 There Mas 
no evidence of disease m August, 1938 
Case 7 M C , aged 33 years, had a radical mastectomy 
performed in Apnl, 1927 The axillary nodes M'ere involved 
Pleural metastases appeared in 1933 and there Mere recur- 
rences in the scar tissue m 1934 Local x-ray therapy M'as 
applied Mith multiple thoracenteses Artificial meno- 
pause Mas employed m 1935, and further thoracenteses 
M’ere unnecessary In August, 1938, she Mas troubled Mith 
cough and dyspnea, but x-ray findings Mere unchanged 
There M'as some question of pulmonary fibrosis 



It IS of interest to compare the present group 
with other published series of cases Dresser 
found benefit m about a third of his cases Ahlbom 
reported that about 70 per cent of his cases were 
improved, but he made no attempt to rule out the 
benefit attnbutable to local radiation therapy 
Most of the scattered individual case reports 
record benefit to patients with bone metastases 
Regression of pulmonary or visceral metastases 
are rarer, although Dresser reported a case of 
regression of pulmonary metastases Skin and 
scalp nodules have disappeared in some cases, 
even when no local therapy is employed The 
regression noted by earher advocates of surgical 
menopause, Schinzinger, Beatson, Thomson, Lett, 
and others, was limited to the demonstrable 
superficial lesions The authors also reported 
improvement in about one third of the cases 
subjected to castration We are unaware of any 
cases of regression of liver or brain metastases 
Inflammatory carcinoma does not often show 
notable benefit following artificial menopause 
(10) 

Many of the patients, who are to benefit by 
the procedure, experience a marked improvement 
in their sense of well-being Often they gain m 
weight and appetite, simultaneously with the 
arrest in progress of the disease This general 
improvement occurs in favorable cases in spite of 
the existence of the menopausal symptoms which, 
in these patients, are often particularly trouble- 
some 

We may conclude that as a therapeutic pro- 
cedure, artificial menopause is of defimte pallia- 
tive benefit to about one-third of the patients with 
moperable or recurrent carcinoma of the breast 
The most striking and, in most instances, the 
most durable results are evident in the group 
suffering from osseous metastases While ade- 


Chart I Carcinoma of the breast, Massachusetts Gen- 
eral Hospital, 1921-1929, survival after operation, cases 
Mith axillary involvement 

quate data are lacking, it is probable that life is 
prolonged in many of the patients It is unlikely 
that patients with visceral metastases benefit 
very often from the procedure We have ob- 
served no such encouraging cases, as those re- 
ported by Clarkson and Barker, in which appar- 
ent cure resulted from artificial menopause com- 
bined with intensive local x-ray therapy In 
general it is fair to say that the benefit is transi- 
tory and capricious, although the occasionally 
gratifying results and the virtually negligible 
inconvenience would seem to justify the proce- 
dure in young women who are suffering from in- 
curable disease 


PROPHYLACTIC ARTIFICIAL MENOPAUSE 

Encouraged by the results m recurrent and 
inoperable disease, we have employed artificial 
menopause as a prophylactic procedure in young 
wornen following radical mastectomy for operable 
carcinoma of the breast Forty-seven of these 
cases are available for study, of which 14 pa- 
tients had no axillary node metastases, while 33 
presented positive axillary nodes Of the early 
and favorable cases i patient died of liver and 
cerebral metastases, and the 13 remaimng are 
living, apparently free from disease for an average 


TABLE n —PATHOLOGICAL GRADE OF 

malignancy 


No of cases 


Grade I 
Grade 11 
Grade III 


Under 46 

Age 

Over do 

146 

156 

Per cent 

Per cent 

7 

16 

49 

56 

44 

28 
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period of a 8 jears after operation Of the 33 
patients with axillary involvement 15 are dead, 
3 are living with probable recurrence and 15 are 
living without evndence of disease for an average 
period of a 7 years after operation 
Obviouslv It IS premature to attempt any ap- 
praisal of the \ alue of artificial menopause m this 
group Accurate knowledge of the expected 
results must be available in a lomparabte group 
of radical operations in young women without 
artificial menopause Such a study was earned 
out and reported in 1916 (tt), m which syear 
end results m a group of y oung women were con 
trasted with results m older women Bncflv it 
was demonstrated that carcinoma of the breast 
tends to metastasize earlier m young women 
that It tends to be of higher grade of malignancy 
and that postoperative recurrence takes place 
a little more promptlv These findings are pre 



seated m Tables I and 11 and Chart i As a 
result of the study it was concluded that in carci 
nomas ol the breast of equivalent extent and o 5 
equal grade of malignancy age alone does not 
affect curability (Table III) 

Reverting to Chart i, it can be seen that the 
curve of survivals of both age groups is dose to 
50 per cent at the end of 50 months after opera 
tion This corresponds to the figure for our arti 
fictal menopause group with axillary metastases 
atanaverageintervaloi z yyears alter operation 
Obviously, the curve for tne artifiaal menopause 
group may flatten out hereafter, although from 
the chart it can be .een again that from this point 
onward the young and old groups run patalfe' 
courses Hence it may be concluded that w e hav e 
thus far observed nothing in our study to waitaat 
the conclusion that artificial menopause is bkel/ 
to be of striking benefit as a prophylavtic pm* 
cedurc a^mst recurrence after radical mastec 
lomy , 

W c turn to the laboratories and hormoDoIogical 
studies for an explanation of the benefits which 
do lake place in some of the recurrent cases 
Studies of estrin and prolan A, or the foll'“^ 
stimulating hormone levels in carcinoma of me 
breast cases show no significant differences from 
levels in control individuals The effect of arti 
goal menopause on these levels is illustraleo m 
Charts}, 3 and 4 (7) 


E m —CURES WITH RADICAL OPERATIONS 
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Chart 4 Unsuccessful radiation menopause Solid line urinary estrin ercretion in 
international units, dotted line unnary prolan A e’lcretion in mouse units 


Note that in the case of oophorectomy (Chart 
2), the estrm level falls at once to a low level where 
It remains This is accompanied by a rapid rise 
m the prolan A excretion, accompanied by hot 
flashes The successful radiation menopause 
(Chart 3), shows similar curves, although the 
response is not so prompt In the case of inade- 
quate radiation (Chart 4), note that the estrin 
does not fall to the low menopausal level, but 
that It shows marked irregularities Resumption 
of menses is heralded by a marked rise in the level 
of estrin and by a sharp drop in prolan A, 

Are we justified in assuming that the benefits 
observed in certain of the cases are due to the low 
estnn level obtained, either directly or through 
the compensatory response of the anterior pitui- 
tary hormones? Are we concerned with the 
effect of estrin on the calcium metabolism in 
accounting for the regressions of bone metas- 
tases? These are questions which cannot be 
answered authoritatively on the basis of available 
knowledge. It seems, in these cases which show 
favorable response to menopause, as if the tumor 
growth IS unusually dependent on the presence 
of considerable amounts of estrin, and that re- 
moval of this growth stimulus temporarily re- 
sults in retardation or actual regression m the 
disease 

The experimental work of Lacassagne, Loeb, 
his co-workers, and others, prepares us to accept 
the etiological significance of estrm m carcinoma 
of the breast. As far as we are aware, none of the 
experimental work justifies the assumption that 
growth of the tumor is dependent on a continu- 
ance of estrin stimulation after the development 
of malignancy has once taken place. If this 
assumption be correct, it seems unnecessary to 
point out that the menopausal sjmiptoms, which 


may take place, should not be treated by the 
administration of estrin 

We turn to the pathologists in vain for a defini- 
tion of characteristics of the growth which would 
indicate a likelihood of favorable response Until 
they can do so, we must continue to give the 
possible advantage to all cases of recurrent and 
inoperable disease, with the reasonable hope that 
a certan number of the patients will benefit as a 
result i 

CONCLUSIONS 

Artificial menopause may be expected to result 
in temporary regressions or improvement in 
about one- third of the cases with recurrent and 
inoperable carcinoma of the breast The most 
striking benefit appears to accrue in cases with 
osseous metastases. 

Artificial menopause cannot be demonstratea 
as advantageous when employed as a prophy- 
lactic procedure in patients who are submitted 
to radical operation. 

Hormone studies are thus far unable to explain 
why the favorable effects take place; and patho- 
logical studies are unable to predict which cases 
will react favorably 
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PALLIATIVE IRRADIATION OF METASTATIC TUMORS 

IN THE LUNGS 

ALEXANDER BRUNSCHWIG, M D , F A C S , and ANNA HAMANN, M D , Chicago, Illinois 


T he rather limited literature on irradia- 
tion therapy of pulmonary metastases 
has been reviewed recently by Treves 
This author also cites 38 cases from the 
Memorial Hospital, New York, of pulmonary 
metastases from breast carcinoma, which were 
treated by irradiation, and compares them with 
21 similar cases that did not receive such treat- 
ment The average duration of life after treat- 
ment was II 4 months whereas in the untreated 
cases it was 359 months. While isolated instances 
of improvement following irradiation therapy are 
admitted, the general conclusion is, that with 
rare exceptions, roentgenotherapy is of doubtful 
value in controlhng mammary cancer which has 
invaded the lung. 

This report includes the results obtained by 
irradiation of pulmonary metastases from vari- 
ous types of pnmary growths outside the thorax 
observed in 13 cases of the University of Chicago 
Clinics These are summarized in the accom- 
panying table. 

In every case there was histological verification 
of the nature of the primary tumor The diag- 
nosis of metastatic pulmonary lesions w’as based 
upon roentgenographic appearances of the chest 
and in every instance, except in Case 5, the 
lesions were discrete, rounded masses and not 
diffuse shadows which are always more question- 
able Necropsy was obtained in the majority of 
patients who died confirming the roentgenograph- 
ic diagnosis. 

Additional reports, not included in Treves’ 
review, are those of Hohlfelder of a patient with 
pulmonary metastases from thyroid carcinoma 
who survived 8 years, Schulte reports a case of 
pulmonary metastases from Ewing sarcoma which 
regressed completely from the roentgenographic 
standpoint follouing irradiation, the patient dy- 
ing 2 years later of sarcoma tosis, and Fussl re- 
ports a case of thyroid carcinoma metastases 
which regressed after irradiation and the patient 
survived 4!^ years 

rrom the Department ol Surgery' and the Division of Roent- 
^nology of the Department of Medicine, University of Chicago 
Climes 

Presented in the Symposium on Cancer, before the Chmeal 
Congress of the American College of Surgeons, New York. 
October 17-21, 1938 


Case number 523 m the Bone Sarcoma Registry 
is a white female presenting an advanced sarcoma 
of the left ilium in 1922, which was treated by 
irradiation In the same year roentgenographic 
evidence of advanced metastases m both lungs 
was observed and the chest irradiated The 
metastases disappeared and when last seen in 
1938, 16 years later, the lungs tvere clear and 
there was no evidence of active disease. 

ANALYSIS or SERIES 

In the series of 13 cases shown in Table I, com- 
plete, immediate regression of the metastases 
from the roentgenographic standpoint was ob- 
served in 9 instances Five of these 9 patients 
died in 3, months to i year of carcinomatosis 
including recurrences Hu theTungs Of the 4 
patients remaimng, 3 are ahve 19 months, 21 
months, and 7 years respectively, without roent- 
genograpbic evidence of active neoplasm in the 
lungs, and i died 18 months after treatment of 
an mtercurrent compheation, but at necropsy no 
evidence of malignant tumor was present at the 
site of metastasis, that is, in the mediastinum. 

Dosage. Experience has shown that pulmonary 
metastases often exhibit a marked degree of 
radiosensitivity, even greater apparently than 
the pnmary growth The explanation for this of 
course remains obscure but some of the factors 
may be vascularity and difference in “soil ” The 
calculated tumor doses, employed in the series 
here reported, vary widely, and it is interesting 
to note that the small to moderate doses were as 
effective as the large doses 

Techmqite The technique employed was as 
follows 200 kilovolts, 5 to I millimeter of cop- 
per, plus I millimeter of aluminum filtration 5 
to 25 miUiamperes, 50 to 80 centimeters F S D , 
10 by 10 centimeter to 20 by 20 centimeter ports 
on the anterior and postenor chest walls depend- 
ing on number and size of lesions. Only the 
affected lungs were treated; the whole chest was 
exposed only when the metastatic lesions were 
bilateral. 

No attempt is made to include all cases of pul- 
monary metastases treated, and to arrive at some 
mathematical expression of the probability of 
regression or prolonged survival following treat- 
457 
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Fig 3 Roentgenograms of chest of patient with Ewmg complete regression of the pulmonary lesion following 
sarcoma of pelvis and solitary metastatic mass m right treatment, and 21 months later the patient remained free 
lung The primary lesion was treated by means of irradi- from evidence of active disease 
ation as was the pulmonary lesion 6 months later There was 




Fig 4 Roentgenogram token October 28, 1931. shons complete regression The roentgenogram taken April o 

rounded mass m loner left lung, characteristic of a meto- 1936, shows no evidence of metastltic lesions and the 

year previously the right leg «as patient is at present veil and clinically free from active 

amputated for sarcoma of the loucr femur Following disease 7 years later ^ active 

irradiation therapy to the pulmonary lesion there was 
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TABLE I -RESULTS OF IRBADima\ -nrEfLlPi OV 13 PATIEVTS WITH 

pi;lmovar\ metastasis 



ment in an> senes of palienls Thia would hardly 
be possible in view 0/ the >crj marAed ramlioD 
in the clinical picture presented by each case 
such as the general condition «ite and number of 
metastases elsewhere than in the lun^ type of 
neoplasm age, etc While this senes ol paueots 
IS not an c«peciall} selected one it docs not in 
elude an equal number of patients vilh extensive 
pultnonari and other metastases who were also 
treated but with no appreciable results 
The purpose of this report is to demonstrate 
that immediate marked or apparent complete 
regre-<i an of pulmonary metastases in roentgeno- 


grams of the chest maj not infrequentl) follow 
irradiation therapy and that this as occurred 
in the abo^e senes is accompanied bv a %arving 
degree of palliation of local and general simptoms 
for a bnef or a more prolonged period The argu 
mcnl that such treatrent ma\ entail eientual 
ti- ue damage and augment the general depres 
sioo resulting from antirua etc would not 
appear to be a serious contra indication to such 
treatment since small to moderate doses m 
this series pros ed cffeclue and measures nia) t>e 
adopted to combat anemia which such do«es 
might induce 
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It IS not intended to carry the impression that 
irradiation therapy of pulmonary metastases 
offers a means to alter noticeably the course of 
the advanced stage of malignancy as found in 
large numbers of patients It is believed, how- 
ever, that such a procedure, when followed judi- 
ciously, offers a possibility of palliation in certain 
individual cases, especially when the general con- 
dition of the patient is not bad at the time such 
metastases are first observed 

CONCLUSION 

Moderate irradiation of pulmonary metastases 
from malignant tumors is indicated as an attempt 
at palliation in cases in vhich evidence of such 


metastases is first discovered, and in cases in 
which the general condition of the patient is at 
least fair 
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THE SURGICAL TREATMENT OF CARCINOMA Of 
THE LARVNV 

(.ORrmB NEW.MD FACS Rochc.tcr Minntsoi. 


S URGICAL intenention has proved to be 
the most efficient method of treating 
patients with carcinoma of the Iar>nx 
The surgeon, hoivever, in order to give all 
patients with this disease the best that can be 
offered and taking into consideration those who 
are poor surgical risks and inoperable cases must 
be able to employ not onI> pure, surgical pro 
cedures but, m addition surgical diathermy, ra 
don seeds inserted under suspension larvngoscopv, 
and ettemal irradiation 

D^^G^o^>rs 

Growths in the supraglottic region may produce 
few, if any, sjTnptoms until thev are large, so that 
growths of the epiglottis are frequently over 
looked The patient may have an undetermined 
pam or ache in the throat with little difficulty in 
swallowing, and the growth particularly if it be 
situated oa the posterior surface of the epiglottis 
may evade inspection unless a careful examination 
is made Until these grow ths hav e extended into 
the larynx hoarseness is not produced 
Growths of the glottis cause hoarseness as an 
early symptom so that adult patients who are 
hoarse over a period of a month should have a 
careful examination to make sure that the hoarse- 
ness IS not due to a malignant lesion It is gencr 
ally thought that malignant tumors of the larynx 
usually occur in men While this is true one secs 
many malignant tumors of the larvnx m women 
m whom a thyrotomv and, in some cases, a 
laryngectomy is necessar,, 

Age should not be a factor m deciding the like 
lihood of a malignant tumor as the ages of the 
patients at The May o Chmc on whom it has been 
necessary to perform laryngectomy ranged from 
t6 to 77 years In the uncertain case preliminary 
biopsy IS always advisable the patient and his 
relatives understanding the surgical procedure 
that should follow the positive histological diag 
nosis I do not think it advisable to perform a 
biopsy in a possibly malignant laryngeal lesion 
unless treatment is to follow immediately 


After excluding the usual conditions considered 
in differential diagnosis of malignant tumor of the 
larynx, that is tuberculosis, syphiUs, benign 
(untors and granulomas of contact ulcers and 
some of the more unusual lesions, there remains a 
group of patients with pathological conditions of 
the larynx in which it is impossible to make a 
deSnitechnicsldiagnoiis In thisgroupofpaCtents 
exposing the larynx by means of suspension 
laryngoscopy is a valuable aid, not only in the 
diagnosis but also m the treatment of many of 
these laryngeal lesions Many larynges, present 
mg thickening caused by inflammation, thickened 
leucoplacias areas of epithelial hyperplasia and 
other so called precancerous lesions are better 
visualised by binocular examwation as obtained 
under suspension laryngoscopy This type of 
laryngoscopy is used with intratracheal gas and 
ether anesthesia and allows of an excellent ex 
posure ol the larynx In this way an accurate 
biopsy may be obtained 
In cases in which histological examination ol 
the fresh frozen section proves the condition to 
be a benign one such as leucoplacia epithelial 
hyperplasia caused by inflammation ora very small 
early epithelioma the lesion may be destroyed 
under suspension laryngoscopy with a long pro- 
tected surgical diathermy point Before d a 
thermy ij, used the etherization of the patient is 
discontinued and he is allowed to take several 
deep breaths The anesthesia is then continaed 
with nitrous oxide onlv In those cases in whi'^h 
benign lesions and earlv epitheliomas art. remov ed 
emloscopically by surgical diathermy careful 
sui},ical judgment must be used in selection of 
patients In elderly patients and pvliew’s that 
are bad surgical nsks the results show that this 
method of removal can be used with much !e^ 
danger and mlh a good prognosis m selected 
cases In the cases in v hi^'h the te=ion is more 
extensive suspension larjngoscopv allows of a 
thorough examination and a dccisow mav be 
made at the lime as lo v hether a ihyrotomy and 
explonvlloii or a laryngectomy should be done 


From the ‘'ectioA on Laryngology 
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METltODS or SURGICAL REMOVAL 

burgiCal procedures including lerooval 
surgical diathermy are the most effective methods 
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Fig 1 The mucous membrane flap, indicated by long 
arrow, that is dissected from the postenor wall of the 
cncoid cartilage, indicated by short arrow , in cases in w hich 
the situation of the growth will permit 

of treating carcinoma of the larjmx In addition 
to these, however, the use of radon seeds and ex- 
ternal irradiation is of great value in many cases 
It IS the evaluation of the various methods of 
treatment and their application to the individual 
case that makes the most efficient method of 
treatment for mahgnant tumor in its various 
locations and types In determining the best 
method of treatment, the duration of the history 
of hoarseness, the location of the lesion and its 
extent, the histological grade of the tumor, the 
question of metastasis, the patient’s age and 
general condition as to surgical nsk, must all be 
considered These are all questions \i hich play an 
important part in the surgeon’s decision 
Carcinoma of the larynx may be divided into 3 
groups- (i) the supraglottic growths, (2) the in- 
tralaryngeal growths, including the subglottic, 
and (3) laryngopharyngeal growths arising in the 
pyriform sinus or the postcricoid region Many 
of these growths may involve one or possibly more 
of the regions but the smaller growths will come 
under this grouping The type of carcinoma 
present may be determined by the appearance of 
the tumor and the microscopic grading Unless 
the type of growth is such that it can be cared for 
in a consenmtive way and the excision made well 
wide of the growth, a more extensive operative 
procedure should be employed The w ork of New 
and Fletcher on the selection of treatment for 
carcinoma of the larynx brought out the fact that 
the low-grade tumor could be removed with a 
much narrower margin than the more active 
growths 


Fig 2 Closure of the pharynx w ith tw o row s of chromic 
catgut sutures m the shape of a T 

The patient’s age and general condition are 
very important factors in determining the treat- 
ment Patients more than 75 years of age or 
those ivith poor general conditions, such as 
bronchiectasis, diabetes, or angina, are subject 
to added surgical risks and w-hile they may with- 
stand a major surgical procedure, a less radical 
one is advisable sometimes under the circum- 
stances It IS in these elderly patients that a two 
stage operation, of which the first is a preliminary 
tracheotomy, is of great value In some of those, 
too, the use of suspension laryngoscopy and re- 
moval of the growth perorally is advisable, and in 
some external irradiation only is employed. In 
many cases it is necessary to do a thyrotomy as 
an exploratory operation before the particular 
surgical procedure to be employed can be decided 
on YTiile conservation of the voice must be con- 
sidered whenever possible, the eradication of the 
disease is of the first importance 
SiipragloUic growths Tumors of the epiglottis 
are usually of a low grade of malignancy How- 
ever, tumors of the base of the tongue of a high 
grade of malignancy may involve the epiglottis 
In growths in which the lesion is limited to the 
epiglottis, removal with surgical diathermy under 
suspension laryngoscopy gives excellent results 
Even in cases in which the growth involves the 
base of the tongue, it may be thoroughly removed 
with diathermy and radon seeds can be inserted 
into the involved area. To illustrate how exten- 
sive destruction may be accomplished by this 
method, in 1 case I removed the inner surface of 
the hyoid bone as a sequestrum The patient, 
who had an extensive squamous-cell epithehoma’ 
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Fig 3 Tying of the sutures at the eTtremidC!. of the 
horuootal portion of the T in this «ay burying the upper 
portion of the wound 

grade 4 on a baits 0/ 1 to 4, has welt at the itroeof 
this writing whrh is more than s >ears afler 
operation 

Id the supraz)ottic tumors m which the 
aryepiglottic foM is involved, phar>ngotoin} 
through the thyrohjoid membrane or Uterai 
pharyogotomy is the treatment of choice la this 
way a wide exposure can be made and as radical 
an excision performed as is necessar) At times 
a window may be removed from the thyroid 
cartilage on the opposite side to the growth, or 
the thyroid cartilage divided allowing an ex 
ceDenl exposure through which the growth may 
be destrojed with surgical diathermy A trans 
mandibular and tmnslingual exposure as u«ed by 
Trotter to remove epiglottic growths, 15 tech 
nically an excellent operative procedure, but I 
feel that other methods are far more efUiaeiit 
and that they result m a much lower operative 
mortality 

Carcinoma of the epiglottis may fill almost the 
entire hypopharjTix so that oal> a toargiit of the 
larynx is visible There is a tendency for these 
low grade tumors to be more of an excrescence 
like a cauliflower that has gone to seed, than m 
invading growth If the growth is an infiltrating 
one without limited margins, removal under sns 
pension laryngoscopj should not be attempted 
fa some supraglottic growths which involve the 
axyepiglottic fold and the pjnform sinus, laryn 
gcctomv along with removal of a portion of the 
lateral wall of the pharjnx is feasible The t>-pe 
of operation and the technical procedure which 
are to be employed should be suited to the indi 
vidual lesion 



Fig 4 Left the pharynx i« cfo«ed w ifh a sw-oad row of 
ebronue catgut sutures. Silk sutures approaunite the lUe 
and loDj^ue-ihaped flap \ mattress suture »hich is 
earned Ibrough the anienor w til of the esophagus, cfo<ei 
ibe sluo above the trachea Right mattress sutures com 
plete the closure of the skm above die tracnea Tbe lateral 
FcQrDsecig^rie drams and the iodoform state pact in tie 
upper portion of the vround arc not shown 

Intralaryngeal grentths Malignant lesions in 
voKnng the inside of the larynx may be taken care 
of m several ways Thyrotomy and exploration 
are advisable in many cases in which the exact 
limits ol the lesion are undetermined and is 
which there is a question as to whether a con 
servative operation or a laryngectomy is ad 
visable Surgical diathermy is used m all cases 
in which thyrotomy isemplojed Theearlv lesion 
without fixation is wide!) removed and the base 
destroved with diathermy When the lesion u 
more advanced with possibly some Jjjnitation of 
movement mv olving the anterior two- thirds of the 
vocal cord, the growth is removed along with the 
cartilage and the base is destroyed with dia 
thermy This is really a hemilaryngectomy In 
growthsinvolnagonc vocalcofdand tbeanterw 
commissure without fixation, or m which the 
antenor commiSiUre is involved along vnth ire 
ontenor hall of both v ocal cords, the method svg 
gested by Jackson for low grade tumors gives 
excel'ert resUts One must remember hovever 
that Irequenily growths involving the anterior 
commissure may extend through the crn-othyroic] 
membrane, and also that m highly rnalignant 
growths ore cannot get a wide enough nargin 
unless the anterior portion of the thy roid carding 
is removed as well as the soft tissues I* a vide 
removal is made m this manner the patient niav 
still have an airway and a passable voice Laryn 



NEW. SURGICAL TREATMENT OF CARCINOMA OF THE LARYNX 465 


gectomy is done in more extensive lesions in 
which, owing to the size, location, and t}rpe of the 
growth, a conservative removal, which allows of a 
sufficient margin of safety, cannot be performed. 

When laryngectomy is done, I use paraverte- 
bral anesthesia and I prefer the midline incision 
I then divide the hyoid bone and retract it 
laterally with rake retractors. The larynx is freed 
from the muscles, first on one side and then on 
the other. On account of the possible extension 
of the growth through the thyroid cartilage or the 
cricothyroid membrane, it is essential that this 
dissection be made very carefully. If there is any 
question of extrinsic involvement at this point, 
wide excision, either with a knife or with surgical 
diathermy, is advisable , The trachea is cut 
across below the growth and procaine is then in- 
jected into the posterior wall of the larynx and 
trachea. If the extent of the growth will permit, 
a tongue-hke flap of mucous membrane and sub- 
mucous tissue IS dissected free from the posterior 
wall of the cricoid cartilage, leaving it attached 
to the tracheal mucous membrane (Fig i) This 
aids in the closure of the skin to the trachea. It is 
necessary to inject some procaine into the pharynx 
after the trachea has been cut across, since it is 
difficult to block this area with paravertebral 
anesthesia 

Dissection is then carried up onto the postenor 
wall of the larynx The pharynx is opened, and in 
cases in which there is some question as to the 
posterior extension of the growth, exploration is 
made with the finger at this time The larynx is 
then removed The opening into the pharynx in 
the shape of a T is closed with two layers of fine, 
chromic catgut sutures (Fig 2) The sutures at 
the extremity of the crosspiece of the T are left 
long and after the rest of the pharynx is closed are 
tied together, thus burying the central portion of 
the wound (Fig 3) The trachea is sutured to the 
skin by means of silk sutures One mattress 
suture just above the trachea is carried through 
the antenor wall of the esophagus in order to 
bring it forward against the skin Mattress su- 
tures are used in closing the lower 5 centimeters 
of the skin above the trachea Rubber Penrose 
cigarette drams are carried into the pockets on 
either side and an iodoform gauze pack is placed 
m the upper part of the wound A No 7 tracheal 
tube is inserted and a dressing is apphed over the 
upper part of the neck (Fig 4) 

Little reaction follows operation by the pro- 
cedure I have outlined if a preliminary tracheot- 
omy has been made The temperature usually 
does not go above 100 or loi degrees F and after 
about 4 days goes back to normal The drains 


are removed gradually; they are usually out about 
the tenth day In a large percentage of cases, the 
closure about the posterior wall of the trachea and 
lower 5 centimeters of the incision heals almost 
by primary intention If, as frequently happens, 
a small pharyngeal fistula is left at the upper end 
of the incision, it is freshened up after the wound 
heals sufficiently and is closed with mattress 
sutures The tracheal tube is usually removed 
about the fourth day and kept out the greater 
part of the time unless there is some tendency for 
the tracheal opening to close In this way less 
reaction occurs about the upper end of the trachea. 
In regard to the question of removal of lymph 
nodes in these cases, I do not do a routine block 
dissection of the necks of patients who have a 
malignant lesion of the larjmx without involve- 
ment of the nodes In cases in which there is 
nodal involvement of low grade, I feel that the 
lymph nodes should be removed To illustrate the 
value of neck dissection, i patient with squamous- 
cell epithelioma, grade 2 of the cervical lymph 
nodes, lived for 18 years after operation and died 
of adenocarcinoma of the stomach 

Laryngopharyngeal growths Postcricoid growths 
are practically always squamous-cell epithe- 
lioma, grade 4, but may be of low grade and, as 
a rule, are found in women A lymph node is 
usually palpable at the time of the first examina- 
tion Trotter’s method of doing a transthyroid 
pharyngotomy is the treatment of choice if there 
is no involvement of the lymph nodes and the 
patient is otherwise a good surgical risk How- 
ever, the prognosis in these highly malignant 
tumors m this region is such that, unless the 
operation is done early, surgical intervention 
offers little except in a limited group of cases 
Tumors of the pyriform sinus are usually squa- 
mous-cell epithelioma, grade 3 or 4, and usually 
metastasize early 

It is in these two groups of cases, involving the 
postcricoid region and the pyriform sinus, that 
external irradiation has accomphshed a great deal 
and in my opinion it should be the treatment of 
choice I have had z such patients that have been 
greatly benefited by irradiation 


— — ........ .,3 jciia ttgc, wiLu Lne gro«tn in- 

volving the arytenoid and postcncoid regions, a squamous- 
cell epithelioma, grade 3, causing laryngeal obstruction 
I performed a tracheotomy and then followed this with 
roentgen therapy in small fractional doses The tumor 
disappeared entirely and the patient has been well with no 
recurrence 18 months later The second patient was a man, 
aged 55 years, w ith a grow th in the pyriform smus, grade 2 
•nrth 2 midcervical lymph nodes that felt malignant After 
the enlargement of the nodes disappeared 
neariy 2 y^r^ "ell 
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Neither of these patients would have been bene^ 
fiud bv surgicsl intenention whereas roentgen 
therapy has obtained an apparent cure Tliese, 
however, are only 3 of the many patients wlmhave 
been treated but the> do tend to show that in 
certain cases the use of irradiation is well worth 
while 

Quick stated that the present status of irradia 
tian therapy renders totril laryngectomj obsolete, 
that an early malignant tumor is as fa\ orable for 
irradiation as foe surgical eTtirpation and that 
the ultimate results are better He did not, how 
ever, present sufficient evidence to back up such 
sweeping statements The end results in surgiutl 
treatment of malignant lesions of the larynx are 
well known The operative mortahlj rale is less 
than 3 per cent and the end results show that 


between 50 and 60 per cent of pat ents requiting 
hryagectomy are alive 5 _jears later Good 
speech may be obtamed in most patients on whom 
thyrotomy has been performed by the good vocal 
cord approviniatiDg a scarred band In patients 
for whom laryngectomy has been necessary the 
use of the pharyngeal muscles or an artificial 
larynx frequently produces much better speech 
than the pre operative voice 
The ^election of treatment in carcinoma of the 
larynx requires keen surgical judgment The 
lacyngobgist, who wishes to give efficient treat 
ment to all patients, must use, as they seem in 
dicated all of the various methods that the roed 
teal profession has at its disposal The problem is 
to evaluate and apply them efficiently to each 
individual patient 



X-RAY TREATMENT OF INOPERABLE CARCINOMA 

OF THE LARYNX 

HENRI COUTARD, M D., Chicago, Illinois 


C linically and histologically there ex- 
ist 2 main varieties of laryngeal cancer: 
cancer composed of undifierentiated 
cells, and cancer composed of diSer- 
entiated cells The former live in a loose vasculo- 
connective tissue "which is itself undifferentiated 
and disorganized In this tumor bed the neo- 
plastic cells multiply rapidly, at the same time 
respecting the highly differentiated tissues such 
as nerves, blood vessels, and muscles. They are 
in contact by the lymphatic spaces with the 
lymphatic vessels, and they have a tendency to 
early and widespread dissemination in the loose 
vasculoconnective tissue They are accompanied 
by early regional adenopathy whose evolution is 
irregular, sometimes rapid and sometimes station- 
ary, or even regressive when they originate from 
the vestibule or the ventricular cavity This type 
of cancer generally arises in regions which for 
many years have been the site of acute inflamma- 
tory changes, the inflammatory processes having 
induced certain modifications 
The differentiated variety of cancer cells lives 
in a dense and highly organized vasculoconnective 
tissue bed, and sometimes in the muscle itself, for 
which it has a special affinity At first these cells 
infiltrate the intermuscular spaces, afterward 
penetrating the muscle fibers and causing an early 
immobihzation of the underlying muscle In 
regions where they grow the lymphatics and blood 
vessels are destroyed, the nerves are compressed 
and the nerve sheaths are infiltrated Cancers 
with differentiated cells have no tendency to 
distant dissemination They develop slowly and 
penetrate the lymphatic and vascular tissue later 
They are generally of hmited extent and of small 
size Regional adenopathy is rare When it oc- 
curs, its development is irregular and slowly 
progressive. These cells appear in a region in 
which a chronic inflammatory state has led to a 
special modification in the dense connective tissue. 

CHOICE OE TREATMENT 

These facts explain why the undifferentiated 
cancers composed of cells which are young, wan- 

Prom the Chicago Tumor Institute 

Presented in the Symposium on Cancer, fieforc the Clinical 
Congress of the American College of Surgeons New York 
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dering, and highly fragile in the presence of ex- 
ternal agents, disappear promptly under the 
influence of radiation regardless of their size, 
whereas, cancers composed of differentiated cells, 
which exhibit more mature evolution without 
great movabihty and remain close to their source 
of origin, behave differently 

The tendency of differentiated cells to live to- 
gether in a group and to be intimately associated 
with muscle distinguishes them from undiffer- 
entiated cells which conserve their complete 
independence in relation to the tumor bed in 
which they live. Muscle infiltration is a peculiar 
and characteristic feature of differentiated cells 
which results not only in the muscle becoming 
rapidly immobilized but also in an intimate asso- 
ciation of the neoplastic cells and muscle fibers 
which It is impossible to separate. In this process 
the neoplastic cells appear to receive their nour- 
ishment from the muscle fibers which slowly lose 
their biological properties, leading to a replace- 
ment of the muscle fibers by fibrosclerotic tissue 
Under these circumstances the disappearance of 
differentiated neoplastic cells under the influence 
of radiation is almost impossible 
If one succeeds in sterilizing a lesion of this type 
by means of x-rays, a result which is very rare, 
there always develops a necrotic destruction of 
the treated area either immediately or after 3 
months, 6 months, or i year Examples of this 
type of lesion are highly differentiated and infil - 
trating cancers of the vocal cord, differentiated 
cancers of the anterosuperior part of the tongue, 
and cancers of the anterior part of the pillar, 
which ap composed of differentiated cells 
Sterilization of the tumor with conservation of 
the tissues of the tumor bed under these condi- 
tions is not possible. The union of the neoplastic 
plls and surrounding normal cells has been too 
intimate. Necrosis of the anterosuperior portion 
of the tongue following sterilization of the epithe- 
lioma is of no great significance, but necrosis of 
the tissues occupied by the neoplasm at the level 
of the larynx, even with complete disappearance 
of the cancer, always results in death if there has 
not been a previous tracheotomy, and sometimes 
provokes bronchopneumonia even with a previous 
tracheotomy. The elimination of the necrotic 
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portion, which ma> be soft or cartilaginous, re 
quires too great an effort on the part of the tissues 
and organism and is sometimes prolonged for as 
much as 2 >ears before elimination and repair are 
complete The treatment of differentiated cancer 
of the larynx which infiltrates and im rnohi|i»ii 
the underlying muscle belongs, therefore to (he 
domain of surgery rather than to that of radiology 

In summary, differentiated cancers of the lar 
\nx which are technically operable belong to the 
domain of surgery if the hemilarynx is completely 
fixed It is only when the immobiluation is in 
complete that this ty^e of cancer can be cured by 
irradiation 

Cancers composed of undifferentiated cells are 
easily modified by radiation regardless of whether 
they are small or large, operable or inoperable 
This variety of cancer 13 best treated by radiation 
In this type, regardless of the degree of dexelop 
ment the inxaded parts remain slightly movable 
and the lesion disappears without apparent mo^ 
fication of the connective tissue m whi^ it h« 
developed Because of their tendency to cellular 
dissemination, the undifferentiated cancers are 
never biologically operable even thouj^h they are 
technically operable Surgical intervention in 
creases the danger of dissemination We might 
emphasize the danger of surgical intenentjon m 
this type even when the surgical procedure is 
adequate by demonstrating a large number of 
cancers of the larynx, pharynx oral cavity, and 
breast, but we think that these facts are already 
80 well known that this is not necessary 
IfETJJOD or KDENTCEN THERAPY 

Following are the methods of x ray treatment 
in bnef, for it is a subject which is only of limited 


until the sixteenth or seventeenth day or later, it 
IS because they are less sensitive than the normal 
cells of the mucous membrane Under these con 
ditions we are deabng with a cancer whose cells 
are more differentiated If no cellular m^ifica 
tion or diminution in size appears before the 
twenty fifth day, it is because the sensitivnty of 
the cells is in the neighborhood of those of the 
cutaneous cells which are destroy ed only between 
the twenty sixth and twenty eighth days (radio- 
epidermite) 

This information is valuable for cancers which 
are not infiltrating, that is to say, those which 
have respected the muscle As soon as the cells 
have invaded the muscle, the celluhcidal method 
is, as we have already said not effective because 
It IS unable to yield any rational cure that is 
sterilization of the cancer with conservation of the 
normal tissues Consequently, we shall discuss 
here only the celluhcidal technique as it is applied 
to undifferentiated or slightly differentiated can 
cers which have not infiltrated the underlying 
muscle This techniquemaybeapphedmsever^ 
ways 

Doily and conhnuous Irecimtnf The roentgen 
therapy of cancer of the laryia gives us results 
only when we distribute in the larynx through 
(wo lateral fields 50 centimeters square, a total 
dose of 7,000 r that 1$, about 5 000 r to the side 
of the lesion and 2 000 t to the opposite side 
measured on the skin This daily conlwiuous 
treatment is distributed as foUows m so to 35 
days for cancers composed of ‘lightly differed 
dated cells, m 15 days at a maximum for cancers 
composed of very differentiated cells and in 40 
days (or cancers which are completely undiffet 
endated There is a tendency now to reduce ihu 


interest 

Celluhcidal technique — radio epithehte, radio 
epidermile The treatments which have been used 
until now have had for their aim the destruction 
of neoplastic cells, fthat is to say a cefluliadal 
technique After some days of treatment, the 
cells are covered by a false membrane when the 
cancer is composed of undifferentiated cells De 
pending upon the degree of differentiation, these 
false membranes appear between the fifth and 
thirteenth days after the beginning of treatment 
On the thirteenth day the false membrane ap 
pears on the normal mucous membranes (radio- 
epithelile) \'^en a cancer is composed of cells 
which are more fragile than those of the normal 
epithelium of the mucous membrane the false 
neoplastic membrane appears before the false 
membrane of the normal mucous membrane If 
the neoplastic cells do not show a false membrane 


tunc 

preparatory treatment If the cancer is very 
extensive and very inlecled and the general state 
ol the patient is bad, we precede the main treat 
raent by a preparation lasting lor 13 to 26 days, 
without interruption between the two varieties ol 
treatment The fields are increased on the sur 
face reaching 100 square centimeters and art 
rainisteri’^ between s and 50 r according to the 
vroltages and according to the thickness of the 
tissues The aim of these irradiations is 
act on the neoplastic cells whose celluhcidal 
threshold never appears below a daily dose 01 
*50 r, but to reduce the infection and to improve 
the connective vascular tissue It is, therelor 
necesary to dimmish as much as possible 
daily dose m order to avoid the development oy 
the rays of fibroscletotic connective tissue, 
transformation which reduces the sensitivity 
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the cells This method was used for all the can- 
cers of the larynx in 1932 and seems to us to be 
the cause of improvement in $ year results 
Periodic treatment We have also studied the 
effects of periodic treatment in the differentiated 
forms of cancer. Non-continuous treatment in 2 
or 3 penods, distributed in such a manner that the 
moment of cellulicidal effect coincides with the 
moment of sensitivity of the normal epithelium 
of the mucous membrane, which appears on the 
thirteenth, twenty-sixth or thirty-ninth days 
This coincidence is possible only if the daily dose 
largely surpasses the cellulicidal threshold of the 
differentiated neoplastic cells, which is rarely less 
than 400 r. This treatment constitutes the only 
method which has given us any results for cancer 
of differentiated cells 

Palliative treatment In cases not successfully 
treated by radiation, as for example in the case of 
a recurrence, and in cases m which it is impossi- 
ble to administer efficacious treatment by radia- 
tion on account of marked cachexia, all varieties 
of treatment known as palliative treatment sim- 
ulate the type of treatment which has been de- 
scribed as preparatory, but with still weaker daily 
doses, or s to 25 r, and with an aim only to mod- 
ify favorably the vasculoconnective tissue 

ASSOCIATION OF SURGERY AND ROENTGEN 
THERAPY 

The combination of surgery and x-rays in the 
treatment of inoperable cancer of the larynx has 
not yielded any better results than those obtained 
by surgery alone or by x-rays alone. In the treat- 
ment of postoperative recurrence, non-sterihza- 
tion after x-ray therapy is often associated with 
necrosis at the site of the operative scar. This 
necrosis has sometimes resulted in a large fistulous 
tract extending from the larynx into the skin On 
the other hand, when a surgical operation is per- 
formed upon a recurrence following irradiation, 
radionecrosis of the soft parts and cartilage is 
frequently produced 

These complications are due largely to the fact 
that the combination of irradiation and surgery 
IS utihzed as a result of urgent necessity rather 
than a careful and deliberate study of the problem 
before treatment is instituted 

Let us consider two groups of cases in which 
the association of these two therapeutic agents is 
carefully studied before treatment is begun. 

I In the management of differentiated car- 
cinomas which infiltrate the muscle and which are 
inoperable without being too extensive, it is 
sometimes useful, after tracheotomy, to perform 
an intentionally incomplete operation in order to 


conserve the greater part of the larynx. This 
operation, the aim of which is to remove the most 
radioresistant portions of the lesion, is followed 
as soon as possible by complete irradiation. This 
irradiation should be administered before there 
has been a chance for fibrosclerosis to develop. 
During the time immediately after operation, 
there exists a type of postoperative cellular 
activity which renders the tumor cells more 
radiosensitive. When this type of cancer, which 
is composed of differentiated cells, has destroyed 
the muscle and cartilage, the operation serves to 
eliminate the infected and necrotic tissues. 

2 In the management of carcinomas com- 
posed of undifferentiated cells the following 
procedure is adopted If one chooses to treat this 
form of cancer surgically, it is wise to precede the 
operation by comparatively small doses of x-rays, 
that is to say, 3000 r units administered in 10 to 
12 days A daily dose of 250 to 300 r units will 
suffice to cause the disappearance of the most 
fragile cells which are the most dangerous ele- 
ments from the point of view of postoperative 
dissemination. The surgical operation should 
foUow the irradiation by about 17 days at the 
latest after the first x-ray treatment. 

For the reasons which have been discussed, it 
is necessary that the therapeutic procedures in 
both circumstances be grouped as closely as 
possible in order that the second treatment re- 
ceive the greatest benefit from the first. 

RESULTS 

General results. As to patients treated in our 
service in the Curie Foundation in 1921 to 1932 
for inoperable cancer of the larynx or for post- 
operative recurrence, out of a period of 12 years 
of treatment, 3 years only yielded good results 
They are 1921, 1926, and 1932, ivith 50, 52, and 
66 per cent 5 year survivals and free of disease 
The other years are bad or mediocre The general 
averagefor 5 year survivals is only 39 of 142 patients 
or 27 per cent. The study of all these cases has 
established that cancers composed of undiffer- 
entiated cells were very numerous in the 3 
fevorable years, and that cancers composed of 
differentiated cells were very numerous in the 
course of the bad years This accounts in part 
for the inequality of the results, but in fact our 
inadequate knowledge of the effects of radiation 
on cancer, very dissimilar from the point of view 
of cellular differentiation, muscle invasion, in- 
vasion of cartilage, and musculocartilaginous 
necrosis, explains that our technique was some- 
times efficacious and sometimes not In an effort 
to correct the dissimilarity in results, we have 
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been obliged to test every kind of Ireatment 
These changes in technique have sometimes 
appeared coniradictory 
The factors just mentioned partly explain the 
results during a course of successive years The 
best year, xqzi, nas followed by the worst year, 
1927, since in the latter v\e did not have a single 
5 jcarcureoutof rt patients treated 
likewise, after 1926 wehadasenesof merbocre 
years 14 and 16 per cent m jgjQ and 1930, 
respecluely, are the worst results after 1916 In 
tgyt there were aS per cent The results attain 
their maximum in 1932 after which the per 
centage will probably go down again 
During thecourse of these is years, the duration 
of treatment was sometimes long and somedmes 
short The treatment periods have varied from 
10 to 50 day« the daily dose between 200 r and 
800 r measured on the skin the nelds tieliveen 40 
and 150 centimeters square In spite of these 
variations the total dose which caused the dis 
aOTeaiancc of cancer of the larynx remained in 
the neighborhood of 7000 r 

CRITICAL PEUOQ AITCR FIVE TEAR SirRVtVAl» 

Among the S patients ireatedm 1921,4 reached 
the 5 year survival period without signs of cancer 
they are stiff free of disease after 10 and i$>ear$ 
The paPents treated in igid and 1932 readied 
a $ >ear survival in a higher proportion that is 
9 out of 17 or 52 per cent, and h out of 9 or 69 
per cent, but the results after 5 years ate inferior 
to those oi tgji 

Among the 17 patients treated in 1926, of 
which 9 reached the 5 year period with Iieedom 
from symptoms, 4 sufasequentfy died 3 died of 
new cancerous rnanifestations of the larynx i 
during the course of the sixth vear and 7 dunng 
the course of the eighth year The fourth patient 
ditd at the advanced age of 79 years dunng the 
course of the ninth year without apparent re 
curtence Thus there arc 3 deaths with new 
cancerous manifestations between the sixth and 
the eighth years, that is, y out of 9, or 33 per cent 
of the patients who survived 5 years These 
raanifcstauons appeared la the y cases at the end 
of the sixth year The number of patients sur 
viving without symptoms remains the same, 9 
at 12 years after treatment 
Among the 9 paUeuts treated in 1932, 6 have 
reached the $ year penod without symptoms Of 
these 6, 2 hav e died during the course of the sixth 
year of’ new cametous laaiufestations i case was 
a postoperative recurrence 

In Summary, of 15 patients remaining iw o» 
disease for s ycare s cr 35 percent hav edevelopal 


a aew cancerous mamfestation during the sixth 
year Thus it seems that about the end of tfce 
sixth year, there appear special phenomena which 
are able to provoke the appearance of new can 
cerous manifestaPons 

CsftaiJifj the number of cases of cancer of the 
larynx observed is not large We should not be 
permitted to speak of these facts if we had not 
seen similar phenomena in other locations In our 
cases of cancer of the oral cavitv and of the tonsil 
10 particular, when a patient presented a new 
cancerous manifestation death occurred betneen 
the sixth and eighth years The new cancerous 
manifestations stem to begin about the end of the 
sixth year, and the patients who escape this 
ntamfesuiion remain without svjnptoms for jo 
to 15 years 

fn the treatment of undifferentiated carcinomas 
which are apparently cured, there seems to exist 2 
critical period appearing about 6 years after the 
irradiation This critical period causes death i 
2, or 3 years later and if the pufieut escapes thi> 
cniical period the cute appears to he dehnite 

The question anser as to whether this period 
v4 the same m other tvpes of tumors Ue are 
completely ignorant of this \Ithough we have 
observed this in adenocaranoma fti the httast 
composed of undifTcrentiated cells, still in general 
the number of these cases of 5>ear survival i* 
too small The statistics of the Registry of Bcme 
Sarcoma oi the Amencin College of Suigtons 
shows that ol 112 cases of bone sarcoma tivisg 
and clinically free of disease for apenod of 5 years 
or more following treatment by surgery or b» 
irradiation 6 patients died of cancer alter s y ears, 
of which 3 died of metastasis, during the course oi 
the eighth year 

ONE OF THE tVUSES OF THE APPEAjUKCE 01 THE 
eXmUE PERIOD 

The changes m the methodaof treatment v h ch 
we have considered in their time as improvements 
did not always consUtute real improvements or 
more precisely we now -ee the ^vantages ara 

disadvantages of the different methods utilued 

This la especially true of the methods appheo 
lo tgjb and *932, which have given results 
that seem superior to those of 1921 This ini 
piosement in results was apparent and not real. 
Certamly the percentage of y year >urtivaU wiin 
out symptoms has increased but this 
as «e have said, is compensated b> the towenng 
of the duration ol the sorv iv als, since the i«u 


of 1926 sud 1932 fall during the course of ^e 
cntic^ period from 52 and 66 per ce^it 35 
44 percent 
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The disappearance of all the neoplastic cells in 
the cases of 5 year survivals has been obtained re- 
gardless of whether the treatments were long or 
short. However, when the daily doses have not 
reached a certain minimum threshold, particu- 
larly during the course of the last days of irradia- 
tion, the cntical penod has appeared; and this 
would suggest that after the disappearance of the 
neoplastic cells, special elements remained which 
were not modified by the treatment. We find the 
same effect in other locations 

What are these special elements? Are they 
cellular? Are they composed of a special group of 
invisible mother cells, hidden in a sclerotic vas- 
culoconnective tissue such as one sees in cancer 
of the breast in which new cancerous manifesta- 
tions seem to appear at every period after 5 years? 
This is only remotely probable since the moment 
of the cancerous manifestations seems fixed, 6 
years 

On the contrary, are they formed of a substance 
having cellulomitogenic properties or a car- 
cinogenic substance whose cancerization effect 
appears after 6 years? We should be obliged to 
admit it if the moment of the cntical period were 
the same for all varieties of cancer. 

Regardless of the theoretical considerations 
which these facts suggest, they bring to us for 
the moment useful "indications for radiation tech- 
nique which may permit us to escape the critical 
period and avoid recurrence. These facts teach 
us especially that for the same total dose we must 
reach a high threshold during the course of the 
final daily treatments, a threshold sometimes 
greater than 800 r. On the contrary, under cer- 
tain conditions, daily doses of 5 r preceding the 
cellulocidal treatment appear efficacious by a 
process of which we are totally ignorant. This 
possibility of utilizing extreme variations in the 


daily doses and m their effects in roentgen therapy 
is a fact not only very curious but encouraging 


for the future. 


SUilUAKY 


Clinically and histologically there exist two 
main varieties of laryngeal cancer; cancers com- 
posed of undifferentiated cells having a great 
tendency to early and widespread dissemination 
in the loose vasculo connective tissue, and cancer 
composed of differentiated celk ha\dng a special 
affinity for the muscles and an immobilization of 
muscle without any tendency to dissemination. 

Cancers composed of undifferentiated cells are 
treated successfully and easily by x-rays Because 
of their tendency to dissemination, they are not 
biologically operable, even though they are 
technically operable. 

Cancers composed of differentiated cells are in 
the domain of surgery, and usually are not 
curable by radiation because of the intimate 
connection between muscle cells and carcinoma 
cells. 

Treatment of inoperable cancers by x-rays 
which we have used are: (i) preparatory treat- 
ment, (2) daily and continuous treatment, and 
(3) perioffic treatment. 

The preparatory treatment has increased the 
number of 5 year survivals, but the insufficient 
daily doses during the last 3 days of treatment 
has provoked sometimes the appearance of a 
recurrence about 6 years after irradiation This 
seems to be the critical period, and death occurs 
I, 2 or 3 years later If the patients escape this 
critical period, they are still free of disease after 
15 years. The possibility of utihzing extreme 
variations in the daily doses, very small or 5 r 
in the preparatory treatment, and very high, or 
900 r during the last day of the continuous treat- 
ment, is very encouraging for the future. 
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ESTROGENIC HORMONES AND CARCINOGENESIS 

LUDWIG A EMGE M D , San Francisco California 

AS far as is knowm, the highest cancee m of years indicates that cancer is not a single d« 
/ \ cidence m the mammalian world is. ease but a group of diseases the common aspect 
/ \ ‘®tind in mice This is particularly true of which is the destruction of life More and more 
^ ot mammary cancer which in certain evidencejs/orlhcDmmgtoshow thatthepcovoca 
steams, may affect loo per cent of the females tive causes vary with different types of cancer 
and, if they reaive estrogen' artifiaaUy a high and probably vary in their specificity m different 
percentage of the males Because of this latter species On purely etperiraental evidence jt is 
occurrence, it has been concluded that estrogeik possible to divide these causes into two or pos 
possesses cancer provoking properties It is the sibly three groups (Fig i) One produces neo- 
putpose of this paper to discuss certain pertinent plasm al the site of first contact such as tar 
factors and present further cipenmenial studies beneanthracene derivatives and certain parasites 
r^rdtng the relation of estrogen to neoplasia and is therefore truly caremogente The other 
The voluminous literature dealing with this sub incites duiant cells to assume a malignant behav 
jet^ has be^n reviewed recently by Taylor Jr lor without necessarily producing neoplasia at the 
sue of application which might be called 

The fwt that a substance manufactured in a tropu Lstiogen and certain viruses possess this 
mammalian body for the maintenance of normal faculty The third an ucidefinable lactor may 
functions can under certain circumstances, pro- possess both faculties and would cover the still 
voke cancer in an organ normally stimulated by unetplamed cancer provoking action of certaia 
It ts unquestionably important and deservescare rays Provocative factors are modified by age 
ful consideration of its true significance There and set and probably by nt&mins and enzymts 
can be no doubt that cancer of the breasts of although this is not reaculy demonstrated How 
mice, provided this tissue has been hereditarily ever, it has been shown that vitamin A deficien 
destuied to develop cancer, is dependent on the cies favor metaplasia according to McCuIbugli 
presence of estrogen (i8) Comparative studies and DaJfdorf, and enaymes normally nece«safy 
indicate that the factor of prime importance in for certain cell metabolism disappear with malig 
this mechanism is not so much eilrogtn as it is nant degeneration 

hertdttary tusctfltbiUly Mice, as mentioned Cwcmogemc impulses arc either favored or 
show a particularly high tendency to mammary neutralized by a group of hereditary factors 
cancer Rats on the other hand, possess an General susceptibility or immunity to malignant 
equally great immunity to this form of cancer neoplasia dominates all other hereditary fsetors 
although they are subject to mammary adeno such as species strain organ and cell diner 
fibromas which have shown malignant potent! enuaU which ecert a modifying influence in a 

ahties m transplantation (5 ly 14) This evi more speoahaed sense Their importance i> 

dent difference in species susceptibility strongly demonstrated in the oft cited classical ctpnment 
suggests that the rSle of estrogen in carano- of Fibiger on gastric cancer in rats, which proved 

genesis IS bmited by certain biological patterns that it required a specific susceptible host, a 

The huge mass of information <m carcino specific transmitting vehicle, andaspecificcanccr 

genesis which has been accumulating for 3 penod provocative to produce cancer in a specinc ce 
of a specific organ 

From the Obstetric* tndGyneecSogy s»*Bford mechanism of transmission of hereditary 

ni°ibe on Of>sutn-» und Gyneoiloiy factors IS stiU m dispute Based On breeding «< 

btfort the Oinicai c-iopess ot tu Aoieric*n CoBeee of Sorsm* penments on ciice Li ttlc Considers this essentially 
.« "-a r iKia Mcndslian mechamsoi foBovang 

siances b»ving esUus-piod««B* propettws »* luggrsirf bjr the fmcs and indicating that the cytoplasm 01 me 
CouDciI of Fiann »a4 Chem ol ihe A M A w> VoL w transmit characteristics independent £>« 
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Mechanism 



chromosomes This is quite in opposition to 
Slye’s deductions, which favor chromosomal trans- 
mission according to Mendehan laws 
The mutabihty of cells, i e , the faculty to 
change either the physical or functional char- 
acteristics, is still an unknown factor However, 
since tissues subject to frequent cyclic and 


regenerative changes often exhibit unusual cata- 
plastic and metaplastic tendencies, mutability 
may be a factor in carcinogenesis The existence 
of other factors not yet demonstrated is taken for 
granted and grouped under "unknowns ” No 
attempt is made here to explain the mechanism 
which brings all factors together, which Loeb calls 
“autocatalysis," i e , something that generates 
from within 

The action of estrogenic hormones in relation 
to mammary cancer in mice conforms remark- 
ably well with the scheme just outlined Briefly, 
these hormones incite distant cells (mammary) 
to undergo mahgnant degeneration •whe7i heredi- 
tarily prepared, and ordinarily do not produce 
neoplasia at the site of apphcation Age and sex 
modify their action in varying degrees according 
to Loeb ( 17 ), Cori, and Murray When mammary 
tissue IS not susceptible to cancer it responds to 
estrogenic stimuli by orderly proliferation which, 
although extensive, remains definitely limited by 
physiological capacity. 

The secondary modifying factors show them- 
selves in various ways Thus, duct cells respond 
far more readily than acinar cells to the carcino- 
tropic influence of estrogen The importance of 
the organ differential is expressed by the failure 
of estrogen to precipitate a mahgnant reaction 
in other organs hereditarily destined to develop 
cancer Strain differentials are shown by the 
complete lack of mahgnant response m breast 
tissue of certain strains of mice, and species dif- 
ferences are evident from comparative studies of 


Fig 2 Chart show ing gains 
in weight I, 100 day females 
ummplanted and untreated, 2, 
100 day females ummplanted 
and treated with theehn m oil 
100 international units weekly, 
3 ) loo day females implanted 
and untreated, 4 ^ 100 day fe- 
males implanted and treated 
With theehn in oil 100 inter- 
national units weekly, 5, 100 
day females implanted and 
treated with oil o 1 cubic cen- 
timeter weekly, 6 , 100 day fe- 
males implanted and treated 
With theehn in oil 1,000 inter- 
national units daily 
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^ ^ Norrnal B 66 ooo international OQits of 
theelin in 77 days C ijoo mternatianal units of theelin 
inS^days D 78 ooamternationat unitsof theebningidays 

mice, rats, and rabbits The results of certain 
experiments, attempting through superphysi 
ological stimulation with estrogen to incite the 
epithelium of the genital tract to uncontrolled 
hyperplasia, further demonstrate the modifying 
action of differentials In mice treated o\cr 
periods of time with relati\el> large doses. 
Gardner Allen, Smith and Strong, and Suntzeff 
Burns, Moskop and Loeb observed occasional 
cancer like proliferations in the v agina and uterus 
in a few animals Overholser and Allen observed 
a cancer like lesion on the cervix of i monkey in a 
group treated with ihecim and local traumaliza 
tion Others (to 15, 19 lo si), studying rats 
and monkeys under increased estrogen loads, ob 
tamed onl> metaplasias The difference in end 
results probablj is not clue to vanat/ons m the 
estrogenic stimulation but rather to the result of 
variations in receptiveness of the genital tissues 
Compared with mammary cancer the yield of 
genital cancer, even in susceptible mice, is in 


significant This is m line with the assumption 
that the relation of estrogen to tissue prohferation 
dqiends on biological patterns The eTpenments 
of Perry and Ginzton point m the same direction 
These investigators found that in mice of an un 
pedigreed stock and of unknown origin the com 
bination of 1 2 5 6 dibenzanthracene with theelin 
yielded a greater number of tumors than diben 
zanUiracene alone 

Assuming that tissue proliferation produced by 
estro^o conforms to hereditary biological pat 
terns we have attempted for some time to de 
termine this pattern m a strain of rats entirely 
refractory to cancer This strain came originally 
froma\\istar strain of the University of Chicago, 
which had been bred at Stanford Umversitj 
since 1003, and studied m our laboratory since 
1928 Breeding females occasionally produce a 
benign mammary adenofibroma readily trans 
planlable but subject to sarcomatous degenera 
tion (Emge, 5) Although we have transplanted 
these tumors for nearly 10 years, we have never 
encountered a carcinomatous degeneration Since 
they respond to hormonal stimulation as well as 
normal breast tissue (Emge and WuJff 9) it 
occurred to us that if we could maintain a con 
slant state of lactation it might be possible to m 
vite not only a prog^es^lve proliferation of the 
epithelium but an unusual storage of secretion 
which, according to Begen, is a factor in mam 
mary cancer m certain mice In order to produce 
this state we destroyed the litters of breeding 
females implanted with mammary adenofibromas, 
at birth, and immediately bred them again By 
Ibis means it was possible to achieve an almost 
constant state of pregnancy resulting m w 
raense hyperplasia of tumor and breast u«sue 
(Emge and Murphy , 7) Although the storage of 
m»llc assumed relatively great proportions, par 
licularly in the tumors no malignant changes 
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Fig 6 F'g 7 


Fig 6 Vagina and cervix aiter 28,000 international units of theelin in 32 
days, vacuolization 

Fig 7 Vagina and cervix after 29,000 international units of theelin in 34 
days, epithelium donn-groiith 

were observed With the subsidence of the preg- 
nant state, involution proceeded at a normal rate 
in the breasts but was considerably slower in the 
adenofibromas Animals observed over long 
periods showed no latent changes in either tumors 
or breasts This is not different from the be- 
havior of adenofibromas of the human breast, 
which involute after lactation at a slower rate 
than the normal breast tissue Failure to produce 
abnormal cell proliferation in adenofibromas 
storing massive quantities of secretion speaks 
against retention as a factor in carcinogenesis in 
this strain of rats 

Havmg failed to produce abnormal cell pro- 
hferation by unusually prolonged spontaneous 
stimulation, we (8) resorted to the administration 
of aqueous theelin Doses approximating or 
exceeding ordmary physiological requirements 
were given over long periods to male and female 


rats again implanted with mammary adeno- 
fibroma The outstanding result was a fibrosis 
of the transplanted adenofibroma, a decrease in 
glandular components with an occasional hyper- 
plasia of the ducts, and a slight proliferation of 
the same structures m the normal breast tissue 
in situ We noticed that animals receiving twice 
the dosage of others produced shghtly more epi- 
thelial prohferation in both tumor and normal 
breast epithelium However, the difference did 
not warrant the conclusion that the action of the 
hormone was quantitative. In another experi- 
ment, smaller though physiologically excessive 
doses of theelin were given for longer periods, and 
we observed still more fibrosis in similar tumors 
and practically no changes in the normal breast 
tissue However, in this experiment i tumor was 
found to have developed a tremendous cystic 
mastoplasia, which emphasizes the fact that 



pla^sm o^f .sthm.c“landT‘ ^““‘3 “f theelm m 50 days, meta- 

hj^eVasia^"^ “"‘ts of theelm m 62 days, ep.thehal 





Fig JO ¥ig tt Fig II 

Fig lo Fndometnum after 800 international units of of theelin 10 14 days polypoid hyperplasia 
th«lm in 50 days pratlically unchanged Fig la Eadomeliium after *8 000 inteniational umts 

Fig i( h-ndometnum after IS 000 International oniU of tbeelio in je days cystic hyperplasia 


qualitative and quantiUtne differences lo estitw 
gfn stimulation etist in morphologically similar 
tissues (Emge and Murphy, 6) 

We arc now investigating this question in a 
senes of cTperiments, to be reported in detail at a 
later date In the pte«'‘nt study, tats 168 days 
old receded 50 international units of aqueous 
theelm bi weekly for from ao to n weeks Breast 
changes were moderate with the usual slight 
proliferation of duct tissue, but the difference ^ 
tween aoand 34 weeks of treatment was not very 
remarkable In the genital tract however the 
response of all epitheliums was divlinctly different 
for the 3 periods the longer treatment producing 
a more massive cornification of the squamous 
epithelium and a more definite increase in the 
size of the endometrial glands Allowing for a 
possible difference in the effect 0/ the limeelcmcnt 
on different organs the action of theelm was less 
quantitative on the breast ti«s«« than on the 
genital tract 

In order to further clanfv this point we arc now 
observing the results of theelm in oil given in 
doses varying from 100 international units 
weekly lo i 000 international units daily to a 


large group of female rats of different ages ira 
planted with a very glandular adenofibroma 
Breast tissue is being removed sufficicnll) often 
to obtain information about the progressive ac 
tion of (he hormone The animals are disposed 
of at various periods of the experiment and their 
genital tracts studied tn Ma 11 e appreciale ihii 
ike larft dosts mplopei are out ej all froporlm li> 
phyttologtcal rtijnirtmenls and do not paralld 
IheraptuUe proctue However, having found 
previously that doses wiihm physiological limits, 
regardless of the length ol time of administration, 
did not create spectacular changes we felt that 
we should go the limit in dosa« m order lo lean 
if there was any dose which mi^t mote mahgnan* 
proliferation IVe felt that bv pushing the dosage 
we might hav e a belter chance lo ascertain limits 
of immediate response as a basis for quartitative 
differences The state of this evpenmenl justifies 
only the presentation of prehmmajy obsm ation- 
Doses of theelm as great as r,ooo intcrnabonal 
units daily produce definite phy siological changes 
in our nts within 10 lo 14 days The weight gain 
stops abruptly as denonstrated in Figure 3 for 
young animals the hair of the older rats becomes 


Endom«cwm alter sy ctfo mtematjonil luuu thedioin Sadiys destnittive.uge 
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Fig i6 Fig 17 Fig 18 


Fig 16 Breast after 500 international units of theelin theelinhad been given in 14 days, early hyperplasia 
m 31 days, practically unchanged Fig 18 Breast after 28,000 international units of 

Fig 17 Breast after 12,000 international units of theehn in 32 days, hyperplasia, stage of secretion 


seedy and the tips of the hair turn brown Soon 
the animals refuse to eat and would eventually 
die if we did not forestall this by selective destruc- 
tion Within each group of animals there are in- 
dividual diSerences in tolerance, most marked in 
the older groups We found that theehn has a 
lethal limit which, in older animals, approximates 
60,000 to 70,000 international units in 64 to 71 
days Younger animals are more tolerant to large 
doses Since the injection of oil alone, used as a 
vehicle for theelin, produces none of these re- 
actions, It must be assumed that theehn alone is 
responsible We presume that this is not a direct 
action of theehn but an indirect result of profound 
changes in the endocrine system, particularly 
marked in the pituitary and adrenal glands (3, 4, 
28) This IS well in line with weight disturbances 
and atrophy of the ovaries common in the animals 
studied by us The hypophysis enlarges rapidly 
under the influence of large doses and ultimately 
goes on to adenomatous degeneration Smaller 
doses will yield the same result if given sufficiently 
long as demonstrated in Figure 3 Zondek re- 
cently reported that the formation of pituitary 
adenomas in female rats required about 8 months 


of treatment with fairly large doses of estrogen 
We obtained the same result with larger doses in 
70 days This, again, speaks for quantitative 
differences in the action of estrogen 

The changes observed m the genital tract dur- 
ing estrogen stimulation also indicate a quantita- 
tive response In 400 day old rats, one receiving 
800 international units in 50 days (Fig 10) re- 
acts much less drastically than i receiving 
12,000 international units in 14 days (Fig ii), 
and even still less than i receiving 44,000 inter- 
national units in 50 days (Fig 13) The degree of 
response of the genital epithelium, therefore, 
depends not only upon dosage but upon the fre- 
quency of administration These changes in the 
cervix and vagina (Figs 4, 5, 6, 7, 8, 9) begin with 
a persistent cornification of the surface epi- 
thelium similar to estrus, but more pronounced 
This IS followed by increased activity and multi- 
plication of cells resulting not only in a thickening 
of the surface epithelium but in a downward ex- 
tension of epithelial columns At the same time, 
the sharp demarcation between cervical and en- 
dometrial epithelium disappears and endometrial 
glands begin to prohferate As the estrogen load 














Fig 20 


Fig 21 
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IS increased, the stratified epithelium of the 
vagina and cervix becomes edematous and wide 
spread \acuolisation tales place The endo- 
metrium has by now progressed to a state of 
hyperplasia which suggests polyp formation The 
glands are grcatlj dilated and filled wth setre 
tion WeU^asia of the endometnum next occurs 
near the cervical junction At first, only isthmic 
glands are affected, the endometrial glands having 
assumed a debtee of dilatation very simibr in 
appearance to that seen in functional hyperplasia 
of the endometrium in man (Figs ro, ir, 12) 
Progressive metaplasia of the entire epithelial 
Iimng of the uterus, which ultimately mvoUes the 
endometrial glands, marks the height of the reac 
tion fFig zsJ At tins point the Itmet of physio- 
logical response ts reached and cellular exhaustion 
IS expressed by extensive shedding of the surface 
lay er and the accumulation of polymorphonuclear 
leucocytes in the uterine cavity as well asm the 
glands (Figs 14, 15) Sterile pyometra mvana 
bly marks the end phase of the respon«c of the 
genital tract m this strain of rats It mav be as 
sumed therefore that in the absence of hereditary 
susceptibility to cancer the physiological pattern, 


typical for the behavior of the genital tract of 
these rats determines the extent and seventy of 
the celtufar response beyond iihich no amourt of 
siimulalion bill produce further hyper or tnriapla 
sta This mechanism would seem to be equally 
important as that responsible for mammary can 
cerin isice hereditaiii} destined lodev elop canter 
The quantitative differences m resjwnse to 
estrogeo are further demonstrated in a compan 
son of breast tissue tn stlu with implanted mam 
mary adenohbroma removed at dineient periods 
of treatment Here also a biological pattern 
seems to determine the ability of these tissues to 
respond to various estrogen loads although not as 
dramatically as m the genital tract In both the 
normal (Figs t6, zj rS, zg to, ti) and the 
tumor tissues (Figs ’j *4, 25, s6), the height 
of the secretory response occur* at abou* 45 
international units given m 45 days Thevatioas 
stages of secretory response begin vxilh a imple 
proliferation of the ducts followed by lobulat on 
Acini proliferate next and secretion appears 
With further proliferation distention of Jveoli 
and ducts, due to the accumulation of secteUon 
becomes evident and cyst formation results THs 
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IS more pronounced in the tumors (Fig 24) than 
in breasts m sttii (Fig. 19), and is probably due 
to a greater storage of secretion Cyst formation is 
followed by fibrosis, again more marked in the 
adenofibromas, which have a greater abundance 
of stroma (Figs 20, 25) Vacuolization of the 
glandular components precedes minor degrees of 
metaplasia, which marks the beginmng of the end- 
phase of physiological response In the breast tis- 
sue a slow breaking-down of glandular epithelium 
marks the lack of further proliferative abihty 
A.S far as we have been able to learn, the end- 
phase of secretory response in the adenofibromas 
IS of a similar nature, but the limited tolerance of 
the host to large doses of theehn has not permitted 
us to determine this accurately. As yet, w’e have 
not encountered stromal or epithelial changes 
which would indicate that theelin in oil can incite 
malignant changes either in the normal breast 
tissue or in the implanted adenofibromas in this 
stram of rats This, in a general way, corresponds 
with the behavior of the epithelium of the genital 
tract and confirms the assumption that estrogen, 
even m extreme doses in a breed of animals pro- 
tected by an inherent immunity, does not incite 
malignancy in tissue it normally stimulates 

SUMilARY 

In a series of experiments on white rats of dif- 
ferent ages, in which the dosage of aqueous 
theehn and theelin in oil were administered in 
varying dosages and over varying periods of time, 
no malignant changes were produced in the mam- 
mary glands, in the genital tract, or in trans- 
planted mammary adenofibromas Since this 
strain of rats is entirely free from spontaneous 
cancer, it is assumed that a hereditary immunity 
protects breast and genital tissue against exces- 
sive and uncontrolled proliferation regardless of 
massive doses of estrogen. The proliferative 
changes observed are quantitative and self- 
iimited, and probably do not occur spontaneously 
even under high physiological loads of estrogen, 
as observed in pregnancy experiments A maximal 
response to estrogenic stimulation is terminated 
by a process of cell exhaustion and cell destruc- 
tion, probably dependent upon changes in the 
hypophysis due to superphysiological stimulation 
by estrogen 

Evidence is accumulating to prove that the 
action of the estrogenic hormones is controlled bj' 
definite biological patterns, and that their cancer- 
provoking faculty in small laboratory animals 
IS strictly limited by hereditary tendencies. There 
also is eindence that the effect of estrogen on 
mammary and genital epitheliums is essentially 


quantitative. It is again emphasized that the 
tremendous dosage used in certain of these experi- 
ments does not parallel spontaneous physiological 
processes and far exceeds any clinical usage 

After 2 years of observation on the effects of 
estrogen stimulation of breast and genital tissue in 
a strain of white rats free from spontaneous can- 
cer, we have come to believe that the carcinogenic 
effect of this hormone must be extremely limited. 
We are not convinced, because estrogen favors 
spontaneous mammary cancer in mice highly 
susceptible to this malignancy, that other species 
of mammalia are likewise affected. 
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rial Fund for Cancer Research and the Rockefeller Fluid 
Research Fund of Stanford University 
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MULTIPLE PLASTIC OPERATIONS IN THE MANAGEMENT 

OF PROLAPSUS UTERI 

EDWARD A SCHUMANN, M D , F A C S , Philadelphia, Pennsylvania 


P rolapse o£ the uterus is usually defined 
as a downward herniation of that organ 
and IS said to be complete or incomplete 
according to whether the entire uterus 
protrudes from the vulva or only a portion 
appears Most definitions go on to state that 
there is an associated elongation of the broad and 
uterosacral ligaments, with relaxation of the 
anterior vaginal wall and cystocele, together with 
relaxed and generally lacerated perineum. 

These definitions do not sufficiently differen- 
tiate the various types of complete prolapse with 
respect to the nature of the associated lesions, a 
most important consideration from the surgical 
aspect, when one must decide what type of opera- 
tion orl operations will best meet the specific 
indications 

TYPES OF PROLAPSUS UTERI 

The first type considered is prolapse in multip- 
arous women, with relaxation and dilatation of 
the vagina but without either cystocele or definite 
laceration of the perineum This variety of pro- 
cidentia is not uncommon and has been especially 
observed among those women with a tendency to 
ptosis of the abdominal organs While it is true 
that in these subjects the bladder does protrude. 
It is noteworthy that the greater the vesical dis- 
tention the higher the bladder withdraws into the 
vagina The apparent cystocele disappears from 
sight either wholly or in part. In this variety 
palpation of the perineum will disclose a fairly 
firm floor, the sulci uninjured, and the levators 
competent although more or less relaxed 

The second type is prolapse in multiparous 
women with marked laceration of both the ante- 
rior vaginal wall and the perineum The cystocele 
increases in size as the bladder fills and there is a 
large thin walled rectocele (sometimes with entero- 
cele) indicating profound injury to the muscles 
and fascia of the pelvic floor 
The third clinical variet}" is a compound of the 
first two tj^pes,! e , prolapse with marked cystocele 
and a firm perineal floor, or the reverse This 
compound type is fairly common and the writer 


has often been impressed by the apparent integ- 
rity of the pelvic floor among women in whom 
complete procidentia was present with huge 
cystocele. 

The fourth and rarest variety is prolapse of the 
small uterus of the nulhparous and sometimes 
virginal woman 

The cause of prolapsus uteri is generally con- 
ceded to he in a stretching and loss of tone of the 
supports of the organ together with injury to the 
tissues forming the vaginal canal With the sup- 
port being lost, intra-abdominal pressure slowly 
forces the uterus downward. 

The anatomy of the pelvic supporting struc- 
tures is most complex and so many fasciae and 
ligaments have been described that the whole 
subject has been rendered into a state of con- 
fusion The matter has been condensed and 
simplified by Frank whose brief and practical 
summary will be used here The pelvic organs are 
held in place by two sets of structures; 

I There is an upper or holding apparatus 
consisting of those fasciae and masses of connec- 
tive tissue occupying the subperitoneal space, 
i e , the space between the peritoneum and the 
levator fascia. This space is entirely filled with 
connective tissue which may be loose and areolar, 
or thrown into firm fibromuscular and hgamentous 
bands Passing through these masses of connec- 
tive tissue are found the urethra and vesical neck, 
the vagina and the rectum, together with blood 
vessels, nerves and lymphatics This mass of 
connective tissue falls into three principal divi- 
sions, all originating in the juncture of the cervix 
uteri with the lateral pelvic wall. 

The name, “cardinal ligaments,” has been 
applied to the most important of these divisions 
but the term is somewhat misleading because no 
definite ligaments can be demonstrated The 
space between the supravaginal cervix and the 
lateral pelvic wall is filled with a dense mass of 
connective tissue, the fibers of which form bands 
of different length and thickness, radiating in a 
sort of fan shape from the pelvic wall to the 
cendx and which very firmljf connect these struc- 
tures to each other 
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At a lower level similar bands attach 
vaginal fornices to the pelvic wall, and higha 
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Dg I The sectuitipasscsjmt below (he juncture of saervmand coccyx 
through the antenor superior spme of the ilium and the great scrotic notch 
r Rectw a penioneum 00 lateral margin of cul-de^sae j connective 
tiasue of the paranjetnum 4 obturator interous / ovary 6 diopsoas 
(Redran a after Eyefeshymer and Schoemaker A CmsStelunAnsImy) 


the connective tissue ivradually thins and merges 
into the pentoneal folds of the lower aspect of the 
broad ligaments These connective tissue masses 
the so called cardinal ligaments, are the essential 
structures for holding the uterus in place and, so 
long 43 their fbers remain uninjured and un 
stretched, prolapse of the uterus is impossible no 
matter what other anatomical defect may be 
present 

Figures i 2, and 3 all represent cross sections 
of the female pelvis redrawn from A Cross Stcfiort 
Anatomy b> Ejclcshjmerand Schoemaler They 
illustrate admirably the extent of the connective 
tissue into which the cervix uten and the vault 
of the vagina are set as it were, and the tremen 
dous importance of these structures in the mam 
tenance of the uterus m its normal station 

The entire levator muscle may be removed and 
the triangular ligament may be divided but the 
uterus will still retain its position provided the 
cardinal ligaments are intact Itistroe however, 
that when the lower supporting structures have 
lost their integrity , long continued intra abdonu 
nal pressure exerted upon the fundus uten wiD 
eventually stretch the cardinal ligaments until 
prolapse results 

The second group of holding structures is the 
pubocervical lij aments which are mas ed fibers 
of connectiv e tissue extending from thclower pos 
tenor surface of the s yrnphy sis and pubic rami to 
the cervnx and blending with its wall up to the 


level of the internal os Laterally these fibers 
merge with the antenor aspect of the cardinal 
ligaments and are attached also to the true 
faKis of the bladder and vagina near the median 
line These ligaments are strong supports of the 
uterus but are secondary in importance to the 
cardinal ligaments 

The third division comprises the so called 
sacro uterine hgaments which run from the pos 
tenor aspect of the cervix at its junction with the 
fundus tockward and outward to the sacro ihac 
joints Their effect in maintaining uterine post 
lion has been much overemphasized 

All of the above structures as has been said 
arc designed to hold the uterus firmly m position, 
their eltolicily permitting lateral or anteropos 
tenor movement or even -omc Itans tory descint 

2 The supporting tissues of the uterus and 
adnexa are those of the pelvic daphragrn the 
levator am and coccygeu' mu«cles with their 
enveloping fasci® and the triangular Iigamenb 
which fills in the triangle under the pubic arch 
and closes the space left by the failure of the two 
levators to unite anteriorly This peine dia 
phragm forms a secondary support for the uterus 
the muscles by their contraction re«ist fheexces 
sive downward pressure from above ard by me 
mamtenance of muscle tone they take at least a 

portioHoflhestrainof holding the uterus from the 

cardinal ligament as well as from the associate 
tissues 
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Fig 2 The section passes through the lower part of the coccyx and the spine 
of the ischium, through the middle of the acetabulum cutting the head of the 
femur r, M coccygeus, 2, cervix at level of internal os, j, connective tissue of 
the parametrium and cardinal ligaments, 4, fascia of obturator internus (Redrawn 
after Eycleshymer and Schocmaker A Cross Section Anatomy ) 


CAUSE OF PROLAPSE 

The cause of prolapse lies in a relaxation of the 
cardinal ligaments, primarily, the descensus being 
facilitated by incompetence of the pelvic dia- 
phragm resulting from injury or overstretching 
That the holding apparatus is primarily respon- 
sible is shown by the fact that many women suffer 
for years from severe laceration of the pelvic floor 
with large rectoceles but there is no uterine 
descent whatever 

Conversely, it is noteworthy how many cases of 
complete prolapse reveal insignificant injury to 
the levators and the pelvic diaphragm The term 
“hernia” has been applied often to uterine pro- 
lapse but the mechamsm of this lesion does not 
seem to justify its use, the process being that of a 
true ptosis rather than a hernia The writer has 
been long in accord with the view that simple 
mechanical factors are not sufficient to explain 
the occurrence of procidentia uteri, but that there 
must be some systemic condition present among 
women presenting this condition in addition to 
tissue injuries 

Dr Robert J Griffin, some years ago, made the 
interesting observation in Kensington Hospital 
that advanced dental canes was far more preva- 
lent among women suffering from prolapse than 
in those patients of comparable age who entered 
the hospital with other pelvic disorders Whether 
this phenomenon is merely a coincidence or a true 
relationship has yet to be shown, and the staff of 
this institution is now planning an investigation 
into the question of the metabolism of prolapse 


cases in an attempt to throw some light upon the 
subject 

Defective carbohydrate mechanism as a factor 
in loss of muscular tone is well known and prob- 
ably also plays a part in the etiology of prolapsus 
uteri This fact has been emphasized by Camp- 
bell who presents a suggestive series of blood 
sugar studies made upon women with birth 
trauma 

MANAGEMENT OF UTERINE FROLAPSE 

The non-operative treatment of prolapse, the 
use of the pessary in women who are bad surgical 
risks, the question of the type of operation to be 
preferred m women of child bearing age, pre- 
operative treatment, and so on are matters of 
paramount importance, but since this communi- 
cation IS limited to a consideration of certain 
surgical measures only, the other phases of the 
subject will not be considered 
Earlier surgical measures for the relief of pro- 
lapsus uteri generally included some intra-ab- 
dominal procedure as ventrofixation, the fascial 
interposition of Kocher, or uterine suspension in 
some form Gradually the intraperitoneal portion 
of the operation has been abandoned until now 
most gynecologists utilize the vaginal approach 
alone and do not augment the operation by any 
form of abdominal elevation of the uterus 
I he operations for the cure of prolapse in 
widespread use are. vaginal hj’sterectomy, the 
Watkins interposition, the Manchester or Fother- 
giU operation, and the Le Fort procedure 
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Vig 3 The Miction p 3 ss« through the uppcrpMt of the symphysis pubis and the 
tuberosity of the isetuum hence beW the esierna os / quadratus lemons 
»B ODluralor internus 3 connective (issue forming support of vault of vagina 4 
rectum j vaemt 6 m pecuneus 7 ro obturator ettcmus (Redrano after 
tytfeshymer and Schoeraaker I Crest Stdun /fntf/emy ) 


The choice of operation which will best meet 
the indications in each particular case is a matter 
of the utmost importance and it would seem 
unwise to select one of the foregoing procedures 
and applj it to a large series of patients without 
reference to the tJTe ol prolapse peculiar to the 
individual patient Each patient should be con 
sidered inilivjdua]}> 

In the clinic of the w-riter \aginal h}sterectoms 
in general is bmiced to patients presenting asso- 
ciated uterine lesions as multiple small fibroids 
chronic metritis severe cervicitis and the like 
In the treatment <7/ prolapse fh/s operation 

p!a>s a comparatively small part \Vben indi 
cated however vaginal hysterectomy is of great 
value nor is it the purpose of the discussion to 
minimize the importance of ectirpatioii of the 
uterus bv this mesas 

It has long been the opinion of the writer that 
the supravaginal portion of the cervix forms the 
best foundation or bearing from which to secure 
support for the ptosed uterus and that such sup 
port IS more easily obtained when the cardinal 
ligaments are allow ed to remain intact rather than 
severed from their cervical insertion 

This principle may well be utilized even when 
hysterectomv is indicated, bv performing this 
operation vaa the vapnal route but permitUngthe 
cervix to remain In other word*- it is a vaginal 
supracervacal hysterectomy The remaining cer 
vical stump is used as a support for the vault of 
the vagina 


An operation of this type was performed by ihe 
late J M Baldy many years ago but was never 
reported by him Recently supracervical hyster 
ectomy in prolapse has been excellently described 
by Richardson who has devised a technique by 
which the upper segment of the cervix is utilueo 
as a support for the vaginal vault The reader is 
referred to Richardson s paper for the details of 
this important addition to the surgical manage 
merit of a prolapsus uteri 
Of the three remaining plans of treatment each 
controls i or more phases of procidentia admirably 
but fails to correct certain other aspects of the 
lesion It is the purpose of this paper to point out 
the great advantaf,es to be gained by utilizing 2 
or even more of the specifivally described opera 
tions under appropriate circumstances 

THE use OF MULTIPLE OR COSfPOSlTE 
OPERATIO'IS 

fl alkiHs tnlerpostltofi plus Uanchesler procedure 
In a case of prolapse of the Prsl type wherein the 
uterus IS in complete procidentia but where 
neither the anterior nor the posfenor vaginal wall 
has suffered much damage the descent is pr^ 
duced almost entirely by the lelaxatiow ana 
stretching of the connective tissue supports 01 
the uterus the cardinal and the supplementao 
pubovesical and uterine small ligame’'!- ^5 has 
been stated cystocele is a negligible factor m 
ca«es of this type Here the Alanchester rotner 
gill technique gives admirable rc'ults because 1 
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shortens and plicates the paracervical connective 
tissue and elevates the uterus to its proper plane 
in the pehns Under such circumstances then, an 
operation of one tjqie is sufficient to meet the 
indications 

In the second type of prolapse, when there has 
been widespread injury to the anterior vaginal 
fascuE and the levator am, and when cystocele is 
a prominent factor, the Manchester operation is 
not so well suited Even though the uterus be 
elevated properly, the thinned-out vesical fascia 
does not offer support firm enough to retain the 
herniated bladder, and recurrences of the cys- 
tocele in some measure is not uncommon if the 
Manchester procedure be used alone 
On the other hand the Watkins interposition 
operation is admirably fitted to buttress the weak 
fascial, the corpus uteri forming a plug which 
serves to close the hernial opening 

However, control of the cystocele is not suf- 
ficient The holding structures of the uterus, the 
cardinal ligaments, are not affected by this pro- 
cedure and hence the too frequent failure of the 
operation The prolapse recurs even though the 
anteflexed uterine body continues to restrain the 
bladder Under these circumstances the per- 
formance of a multiple or composite operation 
often solves a difficult problem If a Watkins 
interposition maneuver is supplemented by a 
Manchester operation, all of the relaxed tissues 
will have been restored and all of the indica- 
tions met 

In the third type of prolapse described, those 
cases in which either cystocele or rectocele com- 
plicates the procidentia, similar composite opera- 
tions may be performed to advantage 

Vaginal hysterectomy plus Le Fort operation or 
partial colpocleisis In certain instances when 
vaginal hysterectomy is indicated for prolapse by 
reason of some uterine pathology, it is found that 
the vaginal walls are extremely relaxed and all 
too often inversion of the vaginal vault a few 
months after operation renders the patient as 
unhappy as before This accident occurs even 
after the most meticulous technique has been 
employed and even in the hands of the most 
accomplished gynecologists 

To avoid this unpleasant sequence, it is often 
advisable to combine vaginal hysterectomy with 
a partial colpocleisis or Le Fort operation Such 
a plan is especially valuable in old women with 
marked loss of muscle tone and greatly stretched 
out vaginal canals The apposition of the vaginal 
walls adds but little to the time of the operation 
and should not contribute to morbidity or 
mortality. 


Walkiiis interposition plus Le Fort operation 
Another troublesome form of prolapse is that in 
which a huge cystocele is attended by greatly 
relaxed vaginal walls, but the descensus of the 
uterus IS not excessive This lesion is fairly com- 
mon among old women and is difficult to correct 
by any single operation Here a Watkms inter- 
position will maintain the bladder in position 
but the relaxed vaginal vault is best held by a 
Le Fort operation 

Indications for the employment of composite 
operations will occur to everyone engaged in 
gynecological surgery and, indeed, multiple opera- 
tions are doubtless commonly utilized by opera- 
tors in this field It must be clearly understood, 
however, that many cases of prolapse are per- 
fectly manageable by the performance of one of 
the standard procedures with adequate repair of 
the pelvic floor and with these cases the present 
discussion has no concern However, in any 
series of operations for the relief of prolapse there 
are to be found a considerable number of failures, 
many of which would have been prevented had a 
composite operation been performed 

It has been thought unnecessary to include 
illustrations of the various operations under dis- 
cussion since the technique of these procedures is 
common knowledge among gynecologists 

CONCLUSIONS 

1 Prolapse of the uterus is due primarily to a 
relaxation and stretching of the parametrial con- 
nective tissue, the holding apparatus of the uterus 

2 Loss of tone and injury to the pelvic floor 
IS a secondary factor in the etiology of prolapse 
It is operative only because of the unbalance of 
the forces involved, namely the continuous down- 
ward thrust of intra-abdominal pressure which 
normally should be opposed by an elastic and 
strong pelvic diaphragm 

3 Prolapse cannot occur when the cardinal 
ligaments and other portions of the holding appa- 
ratus are tense and uninjured, regardless of the 
state of the pelvic floor It can occur, however 
when these ligaments have lost their tone even 
though levator am and associated muscles 
and fasciffi are comparatively uninjured 

4 From the viewpoint of surgical cure, pro- 
lapse must be divided into several clinical vari- 
eties, dependent upon the associated lesions 

5 The upper segment of the cervix uteri and 
its attached cardinal hgaments offer the best 
support to the uterus and vaginal vault, and hence 
vaginal hysterectomy should play but a small 

m the surgery of prolapse per se On the 
other hand, vaginal hysterectom}' with the reten- 
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tion of a collar or disk of cervit (Richardson) i a 
ftclf designed procedure of ^reat value 
6 The utilization of various operative tech 
niques m the performance of multiple or com 
posite operations when required to control pro 
lapst of different t>-pes js the method ol choice 
m the approach to this problem 
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WERT HEIM OPERATION FOR CANCER Of THE UTERUS 

TROfESSOR RAUL WERNER An.tm 


T he Wertheim operation |or carcinoma 
of the uterus IS not a new subject Over 
40 >eats ago in> teacher, Wertheim, 
originated and developed the tedmique 
for this operation and this procedure Ms been 
improved further by countless gj necologists the 
world over Nevertheless, the fight against cancer 
of the cervix, which claims thousands of women 
je8rl>, continues to stimulate most of us to still 
greater efloiU 

It IS my purpose to limit my remark*, to a dis 
cussion of measures designed to reduce the high 
mortality rate resulting from the high incidence 
of postoperative pentonitis Without doubt the 
Wertheim technique permits greater exposure, 
and therefore, a more extensive resection and a 
more satisfactory examination and removal of m 
V ol\ cd lymph glands than does any other surgical 
operation for cancer of the cerv ix The \\ erthejm, 
therefore, fulfills the primary requirements for 
successful Surgical procedures against cancer any 
where in the bodv Despite this, we are obliged to 
admit that this operation has been discarded m 
the past few years by many surgeons m favor of 
other operative or non operative measures due 
to fear of the attending high mortality, which 
vanes from lo to .0 per cent with different sor 
geons V es, e\ en JO per cent according to reports 
in the literature of those patients m wbom the 
Streptococcus hemolyticus could be recovered 
fTOTtt the ulcer The postoperatne deaths are due 
largely to peritonitis This is easy to understand, 
for the cartmoma is associated invariably with 
various pathogenic organisms so that the opera 
tion of necessity is performed m a *epiic field 
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The latest suggestion to reduce the incidence of 
postoperative jiiiection and peritonitis was made 
by Eouros, of Athens, and presented by him w 
Amsterdam on Way 4 r^jS at the last Inter 
national Congress for Obstetrics and Gyoecelop 
He modifies an old idea of Zweifel who in cr&r 
to reduce the possibility of infection resulting 
from the opening of the vagina from above, recom 
mended burynng the uterus deep in the pelvis 
after its separation from the bladder rectum and 
walls of the pelvis, and repen toneaiising over it 
with bladder and rectum The abdomen is then 
closed, ind the patient placed m the lithotomy 
position After circumcising the vanna, the 
uterus IS withdrawn and the parametria! wounds 
ate packed Louros adopted this method with a 
modification He employs the mesosi^wd rcc 
turn, and mesorectum after closure of the para 
meUial slit instead of the bladder and rectal 
pentoneum After the uterus is removed fer 
lagtnata he approximates and fixes the surfaces of 
the plica vesico utenae and recto uterine to the 
vaginalwalls which are then closed Loufosmsin 
tjiini, that his modification has these advantages 
closure of the peritoneum is facilitated especialK 
if inflammatory areas are present injury to the 
bladder and rectum during the preparation of the 
peritoneal flaps is avoided and finally, there 
i« no communication between the paf-melriaJ 
wounds and the vagina 
Our method to avoid postoperative peritomtis 
ts altogether different ard u ba '“d upon the j 
fotloning points . . , 

The anesthetic The entire field of 
must be considered potentially infected *’* 
itudequale anesthesia the smjU bowel ‘orcM 
down into the field of operation and may there J 
be Contaminated For that matter even t 
repeated forced reposition of such a bo»ti wi 
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ia3ure the serosa rendering it less resistant to in- 
fection Moreover, the separation of the rectum 
from the posterior vaginal wail is especially pain- 
ful, a manipulation that will prompt the patient 
to move and to press down even under deep 
inhalation anesthesia Ail this can be avoided 
only with a truly effective spinal anesthesia. 
Therefore, when doing a Wertheim operation, 
we employ spinal anesthesia exclusively, using 
8 to 10 cubic centimeters of o.i per cent percaine 
solution, and admimster veronal and morphine 
as pre-operative sedation Furthermore, this an- 
esthesia eSects complete relaxation facilitating 
gentle and quick manipulation 
Preparation Not only the superficial but also 
the deeper structures of the carcinomatous growth 
contain bacteria Each manipulation of the tumor 
tends not only to force these bacteria still deeper 
into the uterine tissue but also to infect the entire 
surrounding connective tissue For this reason 
no woman with cervical carcinoma should have a 
pelvic examination done for at least 2 days prior 
to the operation Curettage, cauterization, or 
tamponade must also be avoided previous to 
operation Wertheim, himself, used to curette 
and cauterize just before operating, believing that 
he could thereby remove infected and necrotic 
tissue Such preparation is not only superfluous 
but, on occasion, is even dangerous 
Precautions To prevent the introduction of 
infected tissue fragments into the peritoneal cavity 
from the opened vagina Wertheim used nght- 
angled clamps, the so called “knee-clamps,” with 
which he clamped the vagina below the isolated 
tumor, dividing the vagina below the clamps The 
apphcation of these knee-clamps can be difficult 
occasionally, especially when the tumor extends 
far down into the vagina, furthermore, due to 
inaccessibility it is sometimes difficult to efiect 
division of the vagina below the clamps There- 
fore, we discontinued using them and divide the 
vagina in the following manner, only after the 
rectum and bladder have been completely sepa- 
rated and the parametrium resected, so that the 
carcinomatous growth is supported solely by the 
vagina, is the vagina painstakingly cleaned with 
dry gauze from below Two gauze sponges are in- 
troduced into the vagina as high as possible and 
against the carcinoma, following which, the 
vagina below this is again cleaned with dry gauze 
The surgeon after changing gloves returns to the 
open abdomen Grasping the specimen with the 
left index finger and thumb, and compressing the 
vagina below the gauze tampons, he opens the 
anterior vaginal w all wnth scissors at a level below 
his fingers Through this opening then is intro- 


duced another gauze tampon into the distal part 
of the vagina Following this, division of the 
vagina is completed. When this technique is prac- 
ticed it is always possible to prevent the intro- 
duction of cancerous fragments into the abdominal 
cavity. 

The results achieved in our carcinomatous pa- 
tients by the observation of these simple meas- 
ures can be shown by a brief report of operative 
results This routine was employed for the past 
9 years, during which time 294 women with car- 
cinoma of the cervix were admitted to our dis- 


pensary. Of these, 63 were considered inoperable 
at once from either physical examination alone or 
after exploratory laparotomy, and they were 
referred for irradiation therapy. So, 78.58 per 
cent of our patients fall into the operable class 
In 1932, Halban stated that various surgeons 
report an average operability of 50 to 60 per cent 
It, therefore, appears that our operability rate 
is rather high due to the fact that we also operate 
upon very advanced cases. 

Two hundred and thirty-one women were op- 
erated upon, of these, 152 were operated upon 
according to the Wertheim technique, 65 accord- 
ing to Schauta-Schuchardt, 2 according to Hal- 
ban, and 12 had a simple vaginal hysterectomy 
The latter 12 were young women, with very early 
cancer, the diagnosis of which in most of them was 
estabhshed first through biopsy The 67 patients 
who were operated upon according to Schauta- 
Schuchardt, or Halban, were also early cases, in 
whom the carcinoma was either restricted to the 
cervix or in whom the growth had extended but 
very httle 


ov upuii wiiom a vvertneim 

operation was performed included not only the 
advanced cases but also borderhne cases Accord- 
ing to Winter’s classification most of our patients 
would be included in Class III and even Class IV 
This is proved by some notes taken from the op- 
erative findings In 52 patients enlarged Ijunph- 
glands were found and extirpated, during which 
the obturator nerve in i, the iliac vein in 6 and 
the ihac artery in 2 had to be resected because the 
carcinomatous glands so completely involved 
these structures that they could not othenvise be 
removed In 40 patients it was exceedingly diffi- 
cult to separate the bladder, it was actually neces- 
sary a few times to resect a small portion of it and 
once even the entire fundus of the bladder In rz 
patients considerable difficulty was encountered 
m separating the peters (including 3 resections 
of the ureter), and in 6 difficulty in separating the 
rectum In ri, e.xtensiye pelvic inflammatory 
changes were found, and in 6 patients the tumor 



STOGERl, GK^GOLOGl AND OBSTETRICS 


48S 

ruptured during the operation despite e\er> pre 
caution taken to prevent this In 40 patients the 
piramctrium was infiltrated laterallj to such an 
extent that its complete removal exposed even 
the levator am 

There were 12 deaths in these advanced cases a 
mortality rate of 7 q6 per cent There were 5 
deaths due to pulmonary embolism 2 to pneu 
moma, i postoperativ e hemorrhage r to the anes* 
thetic I to cerebral edema i to multiple sclerosis, 
and i to retropentonea! 'ibscess The deaths due 
to pulmonary embolism occurred 1 4, 5, 6, and 14 
day s, respectiv ely, after operation despite the u»e 
of every precaution to prevent it AH were ad 
vanced cases m which large, raw surfaces re 
mained due to the very extensive resection The 
anesthetic death occurred in a woman whose 
inadequate spinal anesthesia had to be supported 
with 100 cubic centimeters of open ether Here, 
the autopsv revealed a marked mvocardilis 
Death, m the patient wnth retroperitoneal abscess 
occurred months after operation it is more 


thanliLelv that death in this case was due to poor 
postoperative care rather than to any fault of 
operative technique UTien one considers that 
all these deaths occurred only in patients with 
advanced carcinoma of the cervix the g per cent 
mortality rate is really rather low At any rate 
we were able to perform 152 successive difficult 
Uertheim operations without r patient develop- 
ing peritonitis These results certainly appear to 
justify the points of technique mentioned 
I regret iJut it is impossible Co compare our 
findings with tho«e obtained by Louros with his 
technique and presented by him to the Inter 
nation^ Congress m Amsterdam because the 
reports of the Congress failed to include his re 
suits However we believe that our technique 
sai <s time and is simpler, because it is vnnecessan 
to change the position of the patient during the 
operation, thus permitting it to proceed without 
any interruption The results obtained by this 
technique justify its further trial by our col 
leagues 
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T he problem of sterility is one -which 
concerns not only ourselves as gyne- 
cologists, but the general practitioner, 
the urologist, and the internist.^ The 
biochemist and the physiologist, -while not directly 
concerned -with the human problem, are able never- 
theless to give invaluable aid to the clinician in 
the study of individual cases. Smce distant foci 
of infection may influence the reproductive tract, 
even such an apparently remote specialty as oto- 
larynology may be able to render distinct help. 

I should hke in this brief communication to deal 
only with those cases in which the female is en- 
tirely at fault, and in whom, on examination, no 
lesion is apparent or palpable in the pelvic organs. 
Aldridge reported that 66 per cent of cases of 
sterility have partial or complete obstruction of 
the fallopian tubes and that in 44 per cent of these 
the pelvic examination is negative It is probably 
common experience that about one-third of ail 
cases of so called female sterility display no 
detectable lesion in the pelvis. 

There are in this group of cases 3 main causes 
for the sterility which they mamfest In the first 
place, there may be no ovulation, in the second 
place, the liberated ova may be unable to find 
their way into and through the fallopian tubes, 
and in the third place, the condition of the re- 
productive tract in general, and of the endometrium 
in particular, may be mimical to fertihzation, or 
perhaps more often to the maintenance and im- 
plantation of the fertilized ovum and the embryo. 
Of these 3 main divisions, the second appears to 
be, superficially at least, an anatomical or mechan- 
ical problem, whereas the first and third in the 
many instances are primarily problems in applied 
endocrinology, since the anterior pituitary hor- 
mones exercise chief control over the process of 
ovulation, and the hormones of the ovary itself 
regulate the development and activity of the 
tissues of the reproductive tract. 

Occlusion of die fallopian tubes is often due to 
some mild inflammatory process It should be 
borne in mind that peritoneal reaction as a result, 
for e.xample, of regurgitation of blood through the 


tubes in certain cases of abortion, or of irritation 
of a chemical nature caused by high pressure 
douches, or even ordinary soap-sud douches, such 
as are used so extensively in England, may lead 
to the production of occluding lesions which are 
not palpable Tuberculosis must always be borne 
in mind, not only as a possible cause of sterility, 
but because of tie appalhng risks with which it 
invests procedures otherwise comparatively safe. 
I am anxious to insist upon this point, since I have 
seen 3 cases in which, though the history and the 
physical examination gave no warning, insuffla- 
tion of the tubes precipitated active pelvic tuber- 
culosis. Recently the lesson was emphasized by a 
fourth case in which tuberculosis of the endome- 
trium was encountered on examining microscopic 
specimens of endometrium Such a finding being 
pathognomonic of tuberculous salpingitis, a pan- 
hysterosalpingectomy was decided upon. When 
the abdomen was opened the tubes appeared to be 
perfectly normal, yet on microscopic examination 
the tubal mucosa was found to be studded with 
tubercles. In the light of these experiences the 
use of insufflation, which many employ light- 
heartedly either for diagnostic or for therapeutic 
purposes, should be most carefully considered. 
The injection of iodized oil, furthermore, is not 
entirely free from danger (43). 

It is to be considered, too, that even when 
sterility is actually due to tubal occlusion, or in 
more general terms to failure of the ova to attain 
the uterus, it is not necessarily futile to attack 
the problem by endocrinological methods. 

Kaufman and others have showm that the ad- 
ministration of estrin not only causes the tubal 
musculature to develop, but actually leads to an 
enlargement of the lumen and development of the 
cilia. Seckmger and Snyder, as early as 1926, 
found that the activity of the muscular wall of 
the tube paralleled, chronologically, the changes 
m the endometrium and tubal mucosa, at mid- 
mteryal and for some days thereafter, the con- 
tractions were rapid and of varying amplitude, 
-while m the premenstrual and menstrual phases, 
and throughout pregnancy, they were slower, 
smaller and more uniform. 
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In a recent experimental study Geist et ah, usin^ 
the method of Rubin as a means of recording thf 
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tubal contractions, ha\ e shown quite condusi>dy 
that after the menopause, with the gradual cessa 
tion of production of estrogenic hormone, there 
IS a marked impairment of artivily of muscula 
ture of the fallopian tubes and gradual disappear 
ance of the regular rhjthmic tuba! perislalas 
Coincident with the impairment in tubw contract 
ility the vaginal smears exhibited signs of \anQus 
degrees of cstnn dehciency The most marled 
de&ciencv was seen in those patients showing least 
tubal activity Administration of cslnn resulted 
m the development of rh\ thmic contraction waves 
of high amplitude similar to those obsened in 
normal females Simultaneously with the re ap 
pearance of tubal contraction the vaginal smears 
showed the full effects of estrin upon the mucosa 
This excellent experimental study seems to justify 
our impression (4, 5) that impairment of tubal 
contractility, due to estnn deficiency, may pUy 
a rfilein ome form of sterility and tubil pregnancy 

The tran«portiftgmechanJ£miD thegeniui tract 
deserves further consideration G 11 Parker has 
shoivn that the ciliated epithelial cells in the tubal 
mucosa waft the o\a downward while the con 
tractions m the tubes themselves appear to force 
the sperm upward It is not inconceivable that an 
individual exaggeration of the upward directed 
force may, first, cause relative sterility by opiios 
irg the descent of the ova, -econd, by permitting 
premature f ertilualion or similarly by interference 
with the descent of the ferlibzed egg tend to en 
courage ectopic gestations whose tendency to re 
cur requires no emphasis, and third, by favoring 
upward migration of detached fragments of viable 
endomctrjoiD play an important rfiJein the causa 
tion of endometriosis From time to time one 
tneounters associations among these 3 phenomena 
which may have in common some endocrinological 
etio’og cal factor 

It « also dear that deviation from normal ic the 
endometrium may seriously affect the feitdlied 
ovum before as Bellas after implantation Since 
insemmation will only rarely, take place at the 
very hour when the ovum awaits fertiluaWon, it 
i> mckjt important that the female tract should 
be hospitable to the speans The presence rf m 
fection not only m the vagina but in the cervical 
canal IS mimical to the bfe of the sperm Such 
infection may not give rise to purulent discharge, 
but pathogenic and pjogetiic organisms m the 
vagina have been said to be responsible for some 
$0 per cent of cases of sterility FndjiBetntis to} 
lowing the use of the stem pessary is an riiftctwin 
contributing to un=ut-cessful injeminatjon 

Marshall and Jolly first demonstrated the effect 
of ovarian secretion on the vaginal ram-oss 


The observauons of Seguy and Vinneux suggest 
that the vranations which occur in the hydrogen 
ton concentration and aUo in the physical charac 
ter of the cervical secretions throughout the cycle 
may be of considerable importa'’ce m re’ation to 
the ascent of the sperm They observed iat at 
about mid cycle there was an increase m the 
hydrogen ion concentration and that coincident 
with this change, the secretion in the cervical 
canal became le s tenacious and more translucent 
It IS possible that this comparatively simple pro- 
c* dure of testing the character and hvdiogen ion 
concentratjonof the cemcal secretion at different 
periods of the cy cle may be found uluraalely to 
be of value 

One may commence the endocrine inveitigafwn 
of cases of stenlity bv obiainmg a detailed men 
stroa! history The apparent mensiruation of early 
adolescence is of relatively little importance here 
since we bebeve that m many instances the^ 
demonstrations are only pseudomenstnial In the 
immature rodent, an induced nrst cycle is usually 
anovulaioiy 

It IS generally held that the corpus luteuni is 
essential for normal menstrual cy cles but I believe 
that thu dogma must be modified as pointed out 
in a previous communication by Campbell and 
Colhp (6) Moreover, Comer and Kartmaa have 
^own that the corpora lutea ate not necessarily 
present m ovaries shoeing cydti. activity as 
manifested by menstruation 
Unforlunaiely pseudomenstruaiion is clinically 
indistinguishable from true menstruaCMn Al «■ 
the patient has reached her menslruaf stride, an 
accurate bistorv should be analyzed as to the 
length of the interval the amplitude and duration 
ol Bow and the presence or absence of pain 
SirHenryWhitchousehas stressed thedjfftrence 
between premenstrual pain (dysmenorrhea) and 
pain (menorrhalgia) occurring dunng ihe actual 
flo" The latter, m his experience, 'uggests a 
foreign body such as polyp unshed endometrium 
or leiomyoma in the uterus while he finds pre 
menslmal pam to be associated nitij a particularly 
fu^y developed progestational type 0/ erdome 
tnum, the cells in the strata compacta srniu'alu'g 
decidual cells probably produced by too vigorous 
or too prolonged production of the hormone ol the 
corpus lateum Lxcessive duration of flow (ov er 
5 days), or an increasing amount 0/ hemor 
rhage, must always first s,.ggest the presence 0 
some occbIi Je^itw m the uterus or pelvic organs 
The length of the interval is probably the most 
significant single factor to be gleaned Irom the pet 
sonal histojy it i« unfortunate that many wcmen 
are convinced that their periods recur regular y 
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every 28 days, when in fact accurate recording 
reveals considerable instability In my experience 
it is exceptional for a woman whose cycles are 
shorter than 27 days to become pregnant, it may be 
that fertilization occurs, but the embryo is aborted 
on the twenty-seventh day, not having become 
firmly established before luteal function regressed. 
The length of the cycle depends upon the complex 
interactions between the ovary and the anterior 
pituitary, for, while the anterior lobe hormones 
determine follicular maturation and the formation 
of corpora lutea, the hypophysis is itself influenced 
by the hormones produced by the developing fol- 
licle and also by the hormone of the corpus luteum 
(n) If any link in this chain of stimulation and 
inhibition is weak, it may well happen that the 
corpus luteum can not of its own pituitary-con- 
troUed vitality sustain the endometrium until the 
twenty-eighth day of the cycle, until the time, 
that IS, when the corpus luteum may be re-activ- 
ated and vitalized by prolan produced by the 
developing and implanted embryo In such cases, 
the outlook becomes more hopeful if it is found 
possible to increase the length of the interval, 
even if only an occasional cycle reaches the de- 
sired length, there is always hope that a pregnancy 
may be successfully established on i of these 
favorable occasions 

More detailed endocrine investigation is a mat- 
ter of greater practical difficulty, biological assays 
of estrm and other sex hormones in the urine, or 
more rarely m the blood, has been practiced with 
success by Frank et al , Fluhmann (22, 23, 24), and 
many others, but it demands the services of a 
competent biochemist, and is vastly expensive 
both in regard to time and animal material if 
efficiently done 

To make a really complete survey of the en- 
docrine status of each case, it would be necessary 
to assay each and every one of the plurality of 
pituitary hormones, at present an inconceivable 
task Furthermore, it emerges from the work of 
Collip (12, 13, 14, 15) and his associates that to 
each of these hormones there may be an antag- 
onistic anti-hormone which would also have to be 
measured quantitatively, there is indeed evidence 
of the presence of such substances in the blood of 
many patients with amenorrhea Moreover, since 
both the ovarian and the pituitary hormones are 
produced in fluctuating quantity, biological anal- 
ysis of single or occasional samples of blood or 
urine can never fully enlighten us as to the en- 
docnne levels throughout the cycle 
Study of the structure of the endometrium is 
also open to this obiection, that it furnishes only 
an instantaneous cross-section of a continuouslj' 


changing function; nevertheless, valuable infor- 
mation may be obtained in this way Bland found 
that in some 23 per cent of sterility cases the pre- 
menstrual endometrium strongly suggested ano- 
vulatory cycles. Mazer encountered this still more 
frequently One may avoid the risk of damaging 
a healthy endometrium, or even of interfering 
with an early pregnancy, by obtaining samples 
within 10 hours of the onset of bleeding Properly 
interpreted, the slides reveal fairly accurately the 
course of events in ovarian activity in the pre- 
ceding period, though of course only very roughly 
quantitative evaluations can be made on the basis 
of microscopic examination 
The time of ovulation can be assumed in a few 
instances, where it is marked by pain or by slight 
hemorrhage, but in the majority of cases the de- 
termination presents a formidable problem. Sud- 
den increases in excretion of prolan, and perhaps 
of estrm, may serve as markers, but the cost and 
difficulty, as previously mentioned, of detecting 
them restrict their use. The electrical detection 
of ovulation of Burr and Allen, requires much 
elaboration before it can be of practical clinical 
use Special attention should be drawn to the 
most helpful and extremely important work of 
Venning and Browne (44, 45). They have estab- 
lished a relatively simple chemical procedure for 
measuring the quantity of pregnandiol excreted 
in the urine, since pregnandiol is apparently the 
inactive excretion form of progesterone, the hor- 
mone of the corpus luteum, this makes it possible 
to determine, without too much difficulty, the 
time when the corpus luteum begins to function 
as an endocrine organ, 1 e , just after ovulation, 
and to form some estimate of its actmty and 
vigor throughout its active life Thus in a patient 
in whom pregnandiol constantly appears at some 
Ume other than the fourteenth day of the cycle, 
one may recommend coitus at or about the time 
thus indicated Again, a decreased pregnandiol 
output in early pregnancy may be regarded as a 
warning of a threatening abortion, which can pos- 
sibly be averted by administration of appropriate 
amounts of progesterone (45) As shown in the 
recent work of Deanesly and Parkes, there is per- 
haps the possibility that the implantation of spe- 
cially prepared discsofcrystalhneprogesteronemay 

afford a practical method of the clinical use of the 
hormone However, the appearance of pregnandiol 
is no certain indication that ovulation as opposed 
to corpus luteum formation has actually taken 
place, and of course is no suggestion at all that 
the ovum is able to pass into the muellerian tract 
Among other aids to endocrinological investiga- 
tion which have been found helpful, special refer- 
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ence should be made to the work of Mortimer 
(34i 3Si 36) m using the cranial skiagram as an 
indicator of anterior pituitary function past and 
present While the shape and size of the sella 
turcica have been widely used as occasional signs 
of pituitary abnormality, the outline of anj duct 
Jess gland is of little guide to physiologital acii\ 
it> Mortimer has called attention more cspe 
cially to thestructure of thecah ana and thedegree 
of development of the paranasal sinuses Since 
these are largelj controlled b> the pituitary growth 
hormone, and since they change m their form and 
interrelations during the period of growth, they 
throw bght on the previous activity of the pitu 
itary For example the prognosis is not bright m 
cases of menstrual disorder or apparent sterility, 
if there is early cranial sclerosis with poor develop- 
ment of the accessory sinuses 

It is always desirable to remember that the 
endocrine sy stem functions, as an integrated whole, 
and that disturbances apparently remote from the 
reproductive tract mav have a considerable bear 
ing on the question or sterility The net should 
ihetefoce be flung widely m search of possible 
causes of (his condition The thyroid gland, for 
example, hasaprofound influence on reproduction, 
and a basal metabobc rate should be obtained id 
all cases, although one sometimes doubts whether 
an apparently normal basal rate can be taken as 
reliaDle assurance that the thyroid funcuon is 
perfectly normal 

Abnormalities of carbohydrate metaboli>m may 
also serve as indicators of endocrine disorder, it 
is noteworthy that menstrual cycles are suspended 
or disturbed m some go per cent of diabetic women 
of childbearing age and reappear when the di 
abetes IS properly controlled (39) Still more itn 
portant is the fact that stenhty is not infrequently 
associated with disturbances of sugar tolerance 
which may not necessarily be frankly diabetic in 
type and that pregnancy may follow theadminis 
tration of insulin and it should be emphasized 
that glycosuria may be completely absent and 
fasting blood sugar levels substantially normal in 
many individuals whose response to the ingestion 
of sugar in a tolerance test is altogether faulty 
and inadequate (38) Some 20 per cent of cases 
w ith defiiiitely disturbed carbohy drate metabolism 
do not show glycosuria It may be noted here 
that in these cases, as well as in hyperthy roidisiD 
protein catabobsm may be increased and thus re 
quire an unusually high intake of protein of a high 
biological or protein sparing value (39) 

Nutritional factors indeed, often require some 
consideration The normal reproductive rhythm 
IS one of the first bodily functions to become dis- 


ordered when the supplies of good quality protein, 
Or of any of the essential minerals or vitamins is 
inadequate, as the experience of Central European 
Munlnes during 1916-1919 sufficiently shows It 
hasfrequcntly been urged, for example thatthere 
IS a correlation between sterility and secondary 
anenua Dr Rolland Kennedy however, in a re 
cent review (unpublished) of mothers attending 
the child welfare cbnic in Montreal found that 
43 per cent of a senes of 1,300 women of child 
bearing age showed a relative anemia without any 
disturbance in their menstrual cycles or mterfer 
cncemthpregnanty Smcelossofiron nchbloodat 
menstruation is an important factor in this type 
of anemia, it is not altogether surpnsing that there 
IS no correlation apparent between amenorrhea 
and anemia in a large senes of cases 
The endocrine preparations available for thera 
peutic measures are numerous, but fall into 2 mam 
types as far as their direct influence upon the re 
pr^ucljve tract is concerned There arc first, the 
ovary stimulating or at least ovary affecting 
substaDCes obtained either from the pituitary 
gland Itself, or from the serum of pregnant mares 
or from human platenta or pregnancy urine there 
are second, the hormones of the ovary itself and 
tbeir vanous natural and artifiual derivatives 
In the first group w e hav e made use both of the 
gonadotrophic or wfl/iin/y fraction of antenorpitu 
Itary extract, and of the anterior p»/«itory Iite (19) 
(AFL) fraction from pregnancy urine Colhp et 
al {t6) showed that while both these substances 
produce luteinualion in the ov'anes of intact im 
mature rats or mice they are nevertheless, fun 
damentally diSerent the unnary products are 
comparauvel^ inert in hypophysrctomized am 
maJs and apparently require at least the passive 
co-operation of the animal 5 own pituitary gland 
to unfold their usual effects (xj) even so, they 
have relatively little power to produce genuine 
Ovulation {18) \Vc (7) have found that cw/eriw 
piluUary hie w capable of correcting certain men 
slTual vhsotdcrs It is of value in the treatment 
of cases with moderate intermittent mterroen 
strual htmonhage, and tends to re-establish nor 
mal cycles when there is persistent uterine bleedmg 
due to endometrial hyperplasia or metropathia 
hemoittagw-a (9) Since many patients have be 
come pregnant during or after such treatment,^ 
appears that though anterior pituitary hie may be 
incapable of producing ovulation on Us own ac 
count ithasnoadverseeffect Anterior piluuary 
(ike should be reserved for cases with obwous 
disturbance of the endometrium, while the P'^'^ 
itaiy gonadotrophic extract is indicated when 
scenbtv persists in the presence of more or les 
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T.'^BLE I — ^ANALYSIS OP CASES CONSERVATIVEEV 
treated with emuenin 

Ca^cs 

Number of patients treated 34 

Average age of patients, in years 33 

Age of 2 patients at first pregnancy 42 

Years of sterility 2 $ 

Average menstrual penods after treatment i 5 

Number of failures 7 

Number of pregnancies 27 

Pregnancies terminating in abortion 5 

Pregnancies past seventh month of gestation 30 

Stillbirths 3 

Hydrocephalic, i, abruptio placenta;, i , death tn jitero, 
cause unknon n, i 

Live births 27 

Males 19 

Females 8 

Maximum \\ eight in pounds 1 1 

Minimum \\ eight in pounds 6/^ 

-Average weight in pounds exclusive of tn ins 8 4 

nr 1,. r. j T- f Females and 5K 

Weight of twins in pounds Two pairs 6><and6}^ 

Average weight in pounds of all live births 8 02 

7 

8 


Method of delivery •{ 


Spontaneous 
Low forceps 
Mid forceps 
Craniotomy (monster) 

(Large babies 5 


Cesarean 

section 


Abruptio pla- 
centa; I 

Dead monster 
(dwarf) I 


normal menstrual cycles, since it is more likely 
to stimulate true ovulation 
The ovanan hormones, now available in mani- 
fold forms, some of them of enhanced potency m 
practice, have also their part to play In 1930, 
Collip (8) obtained from human placentas a water- 
soluble, ether-insoluble, orally-active factor to 
which the name “emmenin” tvas given, it is prob- 
able that at least the chief active principle in 
this fraction is similar or identical to the gly- 
curomde of estriol later isolated from urine by Mar- 
tian Emmenin differs from estrone (theelin) in 
being highly active orally in immature intact 
rodents (8), but relatively mert in adult castrates 
It is with this preparation that I have the most 
personal experience The emmenin comple.x has 
been found to be of value in the correction of 
oligomenorrhea (7) , even when the menstrual flow, 
having gradually diminished over a long time, has 
for some months altogether ceased On the other 
hand, suddenly appearing breakage of a previ- 
ously normal menstrual rhythm is less amenable 
In our experience, cycles of normal length are not 
disturbed by emmenin administration, but m a 
certain number of cases, short cycles have been 
lengthened in this w’ay by i to 3 days, which 
probably indicates that emmenin can have a regu- 
lating influence upon the pituitary. The normal- 


izing of a somewhat short cycle, as already sug- 
gested, is often an invaluable step toward over- 
coming an apparently causeless sterihty. Several 
patients, receiving emmenin treatment for men- 
strual disorders, oligomenorrhea or dysmenorrhea, 
became pregnant; still more successful has been 
the treatment of patients ivith sterihty but with 
normal cycles Since m my experience no patient 
on a cycle persistently shorter than 27 days be- 
came pregnant, only those attaining cycles of 
normal length are analyzed (Table I). 

SOME POINTS OF INTEREST IN CONNECTION 
OTTH CASES STUDIED 

Case i The patient who had been given emmenin be- 
came pregnant and continued the treatment for 3 months 
She delivered at term by means of cesarean section One 
year later the patient again became pregnant but w ithout 
treatment with emmenin and she aborted after the third 
month The followang year she received medication for 
3 months and at the present w nting has been pregnant for 
7 months 

Case 6 This patient aborted m second month probably 
because of early discontinuance of medication Later w hen 
treatment w as continued past the third month she deliv ered 
at term This same occurrence holds true of 2 other 
occasions 

Case 12 This patient, a hypophyseal dwarf, began 
menstruation at the age of 17 It was acyclic, occurnng 
only 2 or 3 times yearly Emmenin was administered and 
she became pregnant A premature male, dead, was de- 
livered by cesarean section in another city 

Case 14 The patient, suffenng with oligomenorrhea, 
had penods of amenorrhea up to a year throughout men- 
strual life 

Case 19 This patient, a chronic nephritic, as later 
events revealed, became pregnant on treatment but in the 
last month of gestation abruptio placenta; occurred She 
was then stenle for 3 years but became pregnant when 
treated with emmemn This terminated in ectopic gesta- 
tion 6 w eeks later 

Case 20 The past history of this patient disclosed that 
the first pregnancy terminated as pre-eclamptic toxemia 
with stillbirth Two years later she had an ectopic gesta- 
tion and was then sterile for 2 years Upon treatment w ith 
emmenin she became pregnant and delivered at term 
There was no toxemia 

Case 23 This patient, unipara, was 42 years of age She 
vomited throughout pregnancy during which she dev eloped 
edema, and in the last trimester high blood pressure 

Case 26 The patient developed moderate edema dunng 
the last month of gestation wathout increased blood pres- 
sure The weight of the child w as slightly ov er 1 1 K pounds 

Seven patients with no apparent lesion in the 
pelvis did not become pregnant, later ev'ents 
proved the following- 

Case 23 The patient had pyonephrosis and also pea- 
like submucosal fibroids 

34 in this patient tuberculosis was present 
throughout the entire muellenan tract (referred to in text) 

Of the s cases remaining regarded as failures, 
no explanation for their sterility can be put for- 
ward 
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While this senes (whidi extends over a penod 
of 9 years) is smaW, it would seem that the weights 
of the offspring of patients becoming pregnant on 
emmfnin an unusually large though from cal 
culated dates there was no evidence of postmatu 
nty Probably the same pertains when pregjianct 
follows other similar forms of hormone therapy 
Experience would lead one to suggest that ster 
ility frequently results from deranged function of 
the muell“rian tract as a whole or its transporting 
mechanism m particular, which in manj instances 
can probably be corrected by cmmenin therapy 
(27 40) It IS well to observe here that when 
women wrho ha\e previously appeared sterile be 
come pregnant spontaneously, thei show a con 
siderable tendency to abort, and this is true also 
of women who become pregnant during treatment 
with emmemn \\ehave howeser encountered 
this difficulty only twice since we instituted the 
practice of continuing the emmemn treatment 
through the 6rst 3 months of pregnancy 
Maturity fractions of the anterior pituitarv 
gland are reserved for patients who after a 3 
months trial of emmenm do not become preg 
nant and those who after biological investigations 
appear to be anovulatory 
It IS particularly worthy of note that patients 
who ^come pregnant while taking emmemn or 
commence treatment on missuig t menstrual 
epo(i very rarely have vomiting of early preg 
nancy or isplay symptoms of so called toxemia 
in the last tnmester 
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MY EXPERIENCE WITH THE MELHADO MANEUVER 
FOR PERSISTENT POSTERIOR POSITION 

GEORGE M WHITE, MD,MCOG,FACS,St. John, New Brunswick 


T he delivery in persistent posterior posi- 
tion remains one of the most difficult 
problems in obstetrics It tests the 
judgment and skill of the obstetncian as 
much or more than any other problem in his 
practice 

The occurrence of this condition seems to vary 
somewhat in different parts of the world, or at 
least the statistics issued by difierent writers vary 
In Eden and Holland’s textbook, posterior posi- 
tions are given as 25 per cent of all obstetrical 
cases The figures of Douglas MiUer, Edinburgh 
Maternity Hospital, are 18 per cent Many years 
ago the late Professor Williams gave the figures 
from Johns Hopkins Hospital as 1 1 3 per cent, and 
Cragin in a large number of cases at the Sloane 
Hospital gave the figures as 17 per cent So you 
see we have here 4 very reliable sources with the 
figures varying from ii per cent to 25 per cent 
One is inclined to believe that they are more hable 
to be underestimated than overestimated As 
one IS employed in this work he finds that he 
recognizes more and more posterior positions that 
rotate spontaneously and do not become persist- 
ent It is probably fairly accurate to say 75 to 
85 per cent of all posterior positions rotate spon- 
taneously, so that only from 15 to 25 per cent re- 
mam as persistent postenor positions or deep 
transverse arrests 

You will notice from the heading of my paper 
that I have no intention of discussing posterior 
positions as a whole I am fully aware of the fact 
that this condition is handled by many men in 
many ways with excellent results It was my 
privilege during my years of training at the Royal 
Victoria Hospital, in Montreal, to learn this 
method of handling postenor positions I believe 
that It IS a good maneuver I hope to show that 
the results obtained by others using this method, 
and more recently my own, compare favorably 
with the results of any other method used I do 
not believe this method should be used to the 
exclusion of everj' other method, but I do believe 
in my own hands it is better for me than any other 
maneuver I think every man should use the 

Trom the Department of Obstetrics, St John General Hospital 
Presented in the Sjmposium on Obstetrics and Gjnecology 
before the riinical Congress of the American College of Surgeons 
Nen Xork, October 17-21. 193S ’ 


method in which he is most skilled and from which 
he obtains the best results So I shall not discuss 
the etiology of posterior positions nor other meth- 
ods of delivery, but I shall touch on the methods 
of diagnosis and the importance diagnosis has 
on the conduct of labor 

In my own private cases I very often can make 
a diagnosis of a posterior position during the 
office visits of the last month Some of these 
pregnancies are definitely engaged in a posterior 
position, and some are not well engaged and 
arouse one’s suspicion, as they will in all probabil- 
ity engage in a posterior position. This is a help 
in the cases at one’s office, but often I am called 
in consultation by an interne with a public pa- 
tient or by a fellow practitioner with a private 
patient of his own. I make it a rule, regardless 
of the time of day or night, that when a patient is 
admitted to the hospital m labor, to examine her 
as soon as possible and make a diagnosis as to the 
position I beheve that this is very important in 
planmng the conduct of the labor 

If I find a breech in the fundus, the resistant 
plane of the back well out on the right flank with 
the small parts of the left side well up in front, 
and much more readily palpable than m an ante- 
rior position, the head not weU engaged, the 
cephalic prominence on the left side, the fetal 
heart well out in the right flank, or sometimes on 
the left side ]ust near the midline, then I strongly 
suspect a postenor position If on rectal examma- 
tion the head is high and not well engaged, or if 
the head is engaged and the sagittal suture felt in 
the right oblique, then my diagnosis is complete 

They are not all as easy as this Frequently 
rectal examinations are not satisfactorj^ If after 
a reasonable number of hours of good labor I am 
in doubt of the diagnosis or have not a clear con- 
ception of the position, or of the mechanism of 
labor that is going on, then, under anesthetic with 
proper sterile technique, I do a vaginal examina- 
tion During this examination I try to decide in 
what diameter the sagittal suture is lying, where 
the anterior and posterior fontanelles are, the 
position of the ears, the condition of the cervix, 
how much it is effaced, and how much it is dilated' 
^ examination I am able to decide 

whether I have a persistent posterior position 
495 
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The character of the labor often leads one to 
suspect a posterior position which may not have 
been diagnosed Many postenor positions go by 
the expected date The first stage is often long 
and drawn out with a poor quality of uterine con- 
tracuons and excessive pam in the tacL The 
cervu IS slow to efface and dilate and the head 
remains high A great many of these cases have 
the membranes rupture early, so that the first 
stage of a postenor position is a very unsatisfac 
tory part of labor 

hi the diagnosis of posterior positions J always 
warn my students not to be misled b> the posi 
tion of the point of maximum intensity of the 
fetal heart In a right posterior this is most often 
Well out m the right flank, but i! deflexion has 
occurred and the fetal chest is thrown well for 
Ward and up against the mother’s abdominal wall, 
it may then be beard best on the left side, very 
much, in the position of a left occipito-aotenor 
However, this should not rmslead us One always 
has the x ray to help him, and in cases la which 
the diagnosis is diiScuU I have no hesitation in 
using tt 

There is i point in regard to the cervix, that I 
have nouced, which has been a help to me In 
anterior positions the cervix, after it is taken up 
and before dilatation begins, is often very far 
postenor and bard to rea< 3 i, whereas m postenor 
positions this external os is often missed because 
of the (act that it w so far anterior So often I 
have an interne tell me be thinks the cervix is 
fully dilated because he cannot find the opening, 
and on rectal examination I And the cervix way 
up in front almost under the s>mph>sis and not 
dilated I hav e at times missed the diagnosis of a 
postenor position dunng the whole of the first 
stage, until the cervix was fuU> dilated and the 
head dnv en down below the spines, somettmes as 
a postenor, sometimes as a deep transverse arrest 
Then the patient may have strong bearing down 
pains with the head almost in sight, but showing 
no pressure on the perineum, no relaxation of the 
anal sphincter andwithoutpropcrprogrcss This 
IS charactenslic of a persistent postenor position 

So I use in the diagnosis of postenor positrons, 
first abdominal and rectal examination, then a 
vaginal examination if necessary, and finally the 
* ray 

Having made the diagnosis we must now plan 
the conduct of the labor During the first stage 
the patient will require a considerable amount of 
care and attention The studied use of sedatives 
both as to kind and airuunt is important Aswt 
mentioned before the first stage of labor in these 
cases IS liable to be Jong drawn out and onsaHs. 


factory The patient requires appropriate sus. 
taming treatment as well as sedation I have 
found here that the combined use of intravenous 
glucose andsubcutaneousmorphne gives excellent 
results I think it is important to remember that 
no interference is justifiable until the cervu is 
effaced and dilated and the presenting part in the 
pelvic bnm This is the penod of watchful waitmg 
of which we have heard so much 

After these conditions have been fulfilled ami 
the contractions are contmuing but progress has 
stopped £>r nearly so for t} 4 or 2 hours, jt is time 
to desert our practice of masterful tnaclteily and 
to interfere, m the interests of the mother and 
child If the cervix is not fully dilated but is 
dilatable and there are signs of fetal distress, it is 
sometimes necessary to interfere 3 little sooner 
than one would if the conditions were belter 
I tfiinfc it IS just here m the conduct of labor that 
one has to use his nicest judgment to decide when 
to interfere and I do not bcliev e there is any one 
role that will cover every case but that as labor 
progresses and is closely watched, one must de 
cide the most opportune time m the interests 0/ 
both mother and child 

Dr DeLeesays, ‘ the postenor position ilvelf, 
and the operations performed because of it, cause 
untold and untenable maternal and infant suffer 
rn^the chiM $ brains are damaged and the 
mother’s soft parts lacerated and destroyed ' 

The following tables give a review of Pr 
Melbado s ca<es as published by him m 1933 


TABLE 1 — GENERAL REVIEW OF UEUIADO'S 


976 CASES 


C f« c w 


rnnuparas 
Muldiuras 
Complete tears 
Maternal morbidity 
fetal mortality 


SO s»s 



There were 976 cases of occipitopostenor position 
delivered dating a period of 6 years at tie Royal 
Viclona Ho pital, 51J prtmiparas and 463 multi 
paras There were 71 complete tears, maternal 
morbidity occurred in i4g cases or 24 4 
The standard of morbidity used was a single nse 
of temperature to 100 6 degrees, occurring dunt’S 
the puerpermm after the first 24 hours ‘ 
deaths were 44 or 4 5 per rent Tliese lodudeJ 
sUllbom and those that died dunrg the hrst 2 
w^s of life ~ , IT ,« 

The interesting thing to note from Table 11 s 
that both the feul mortality and the maternal 
morbidity increased with the failure of antenor 
rotation 
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TABLE n —ANALYSIS OF 392 SPONTANEOUS DELIVERIES* 


Procedure 

Number j 

Maternal 

number 

Mortality 
per cent 

Maternal 
number 1 

Morbidity 
per cent 1 

Fetal 

number 1 

Mortality 
per cent 

Anterior rotation 

284 

0 

0 

S2 

i8 6 

2 

7 

Face to nubis 

108 

0 

1 

0 ! 

33 i 

30 ^ \ 

6 

5 5 


♦This represents 40 1 per cent of 976 cases 


TABLE III —ANALYSIS OF 584 OPERATIVE CASES* 


Procedure 

■m 

i Maternal 
number 

Mortality 
per cent 

Maternal 

number 

Morbidity 
per cent 

Fetal 

number 

Mortality 
per cent 

Low forceps 


2 

1 24 1 

37 i 

23 S 

•» 

2 48 

Classical midforceps 

209 

1 

40 

S8 

27 2 ; 

16 

7 60 

Scanzoni operation 

67 

0 

0 

17 


S 

7 46 

High forceps 

44 

0 

0 

24 I 


4 

II 10 

Melhado maneuver 

107 

0 

0 

27 

\ 26 1 

2 

I 80 


♦This represents 59 8 per cent of 976 cases 


In his summary Melhado has called attention 
to the following facts There is a close similarity 
in the morbidity rate among all forceps operations , 
the morbidity rate is increased with failure of 
anterior rotation whether the labor was sponta- 
neous or operative, and the best fetal results, 
apart from spontaneous anterior rotation and 
spontaneous delivery, were obtained when the 
Melhado maneuver was employed. 

PROCEDURE 

It IS our custom not to interfere during the 
first stage of labor, except by those therapeutic 
methods which aim at the relief of pain After 
complete dilatation of the cervix, labor is allowed 
to progress naturally as long as the head is ad- 
vancing rapidly Failure of the head to advance 
demands immediate determination of the cause 
and Its correction It is usual in such cases that 
we find the membranes ruptured, the sagittal 
suture of the child’s head lying in one or other 
oblique with occiput behind, or in the transverse 
diameter of the pelvis Flexion of the head is, as 
a rule, imperfect, the head being engaged in the 
pelvis There may or may not be undue molding, 
depending on the duration of the second stage. 
With the whole hand in the vagina, the perineum 
and pelvic floor are thoroughly dilated The 
entire head is carefully palpated, if necessary, to 
make a correct diagnosis as to the position, the 


degree of molding, and the type of head The head 
is dislodged completely and pushed up above the 
pelvic brim The hand is passed through the 
cervix beyond the occiput If any resistance is 
encountered, such as a contraction ring around 
the neck, it is carefully “ironed out ” The ante- 
rior shoulder is palpated and its position deter- 
mined. If the shoulder appears to be directed 
forward, it is ignored; if the child’s back is found 
to be directed toward the maternal back, the 
shoulder is carried forward as far toward the 

TABLE rv. — GENERAL REVIEW OF AUTHOR’S 
124 CASES 

Number Per cent 


Pruniparas 74 59 7 

Multiparas 50 40 3 

Complete tears 4 32 

Maternal morbidity 21 16 g 

Fetal mortabty o 


anteroposterior diameter as possible The head 
IS now_ placed so that it lies with the sagittal 
suture in the transverse diameter of the brim, the 
posterior ear resting in the palm of the hand The 
back of the hand will then be lying on the prom- 
ontory of the sacrum The posterior blade of 
the forceps is apphed along the palm and placed 
exactly over the posterior ear, with the pelvic 
curve toward the occiput The handle of the for- 
ceps is held by an assistant to prevent slipping 


TABLE V —ANALYSIS OF 124 SPONTANEOUS DELIVERIES 


Procedure 

Number 

Maternal 

number 

Mortalit) 
per cent 

Maternal 
number j 

Morbidity 
per cent 

Fetal 

number 

Mortalitj 
per cent 

xVnterior rotation 

62 

0 

0 

xo 

16 I 

0 

0 

Face to pubis 

12 i 

0 

0 

4 1 

1 33 3 

0 

0 
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TABLE VI —author’s CASES DELIV’ERED 
MELHADO AIANEUVER 

No Ptrce I 

Cases delivered by the \felhado maneuver so 403 

Maternal fflorhidify •/ 14 q 

Maternal mortality o o 

Fetal mortality 0 q 

dunng the application of the second blade The 
hand is then withdrawn, and the anterior blade 
IS c.ire/ul]y passed across the /ace 0/ the child 
until It lies over the anterior ear, le, directly 
opposite the first blade There can be no possible 
danger of injury to the bladder dunng this or any 
subsequent part of the procedure because all 
manipulations are done above the bnm of the 
pelvis where there is plenty 0/ room The forceps 
are then locked A gentle movement of 45 de 
grees rotation is imparted to the forceps, the ob- 
ject of this movement being to bring the occiput 
to an obliquely anterior position Every step in 
the maneuver up to the present time done with 
the head free from the pelvic control The bead 
ts now lying wilhm the forceps at the brim of the 
pelvis the sagittal suture is in relationship with 
one of the oblique diameters, and the occiput is 
obliqueh anterior 

With traction, the head is once more brought 
down into the pelvis It is astonishing the ease 
with nluch the head descends on to the pelvic 
floor and delivery is accomplished Usually in 
this method, the head is brought down in the 
opposite oblique diameter to that which it orig 
inaUy occupi^, 1 c , the nght occipUopostcnor 
position after rotation to become a nght occipito- 
antenor position and the left occipitoposlenor 
position a left ocapito antenor position (the left 
hand used in right position and vice versa; 

In the delivery of my own cases of posterior 
positions, the results of which I quote below, I 
have endeavored to follow this maneuver as 
closely as possible Certain criticisms of this 
method have been offered, in that dislodging the 
head from the pelvis increases the danger of pro- 
lapse of the cord In neither Dr Melhados 


TABLE VTII —FETAL WORTALITV AT ROYAL 
VICTORIA HOSPITAL FOB SIX \EARS 


Vl Ihod 

High forceps 
Classical imdforceps 
Scanzoni 

Face to pubis with spontaneous delivery 
Loll' forceps 
Melhado maneuver 

Spontaneous rotation with spontaneous delivery 


TABLE \It —FETAL HORTALITY RESUlTIVC 
FROM USE OF VARIOUS UETHODS 


Cowles 

Dodei 

Oagifi 

Huiat 

Green Armytage 


ongioal cases nor m any of my own did this hap- 
pen It has also been pointed out to me that in 
the application of the forceps above the brim of 
the pelvis, one is doing a high forceps but dis- 
lodging a head that has engaged and molded, and 
bnnging it back into the pelvis in a corrected 
position, is entirely different from dragging a head 
that has never been engaged into the pelt is 
In conclusion 1 w ould like to present t« 0 more 
tables to show a comparison of the fetal mortality 
results from different methods of delivery of per 
sistenl posterior positions 
These are the figures of fetal mortabtj pub- 
lished b> outstanding men m different parts 0/ 
the world In Table VIII I present the feUl 
mortality resulting from different methods of 
delivery of posterior positions m the Royal Vic 
toria Hospital ov er a penod of 6 y ears 
My senes ol cases have been few in number as 
compared with those of men working m larger 
places, and they have been scattered over a penod 
of $ years, and have included both private and 
public patients Ncvectheless I think the fact 
that I have not had one fetal death, speaks well 
for this particular method of delivery 
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SURGERY ON HANDICAPPED PATIENT 


SURGICAL PROBLEMS IN JAUNDICED PATIENTS 


ROBERT S. DINSiMORE, M D , F A C S , Cleveland, Ohio 


J AUNDICE IS a symptom and not a disease 
entity, and because of this one must decide 
at its onset whether he is dealing with blood 
dyscrasia, primary disease of the liver or 
biliary tract, or a mechanical obstruction 
The history in this condition is always very 
important to the surgeon. In addition to ascer- 
taining whether the j'aundice has been transient 
or persistent, a knowledge of the absence or pres- 
ence of pain and its character, particularly in 
relation to the jaundice, has been the surgeon’s 
chief aid in making a decision in a large number 
of his operative cases The history of previous 
operations on the biliary tract is disconcerting to 
the surgeon but, if these have been performed, he 
must know their e.xact nature and extent, that is, 
whether the operation was a cholecystostomy or 
a cholecystectomy More specifically he must 
know how long drainage persisted after the first 
operation and also the time of appearance of the 
jaundice in relation to operation It is a pnvilege 
to make the first incision in any biliary operation, 
particularly m the deeply jaundicedp atient 
According to Hartman 25 per cent of all cases 
of jaundice are due to the gall stone or associated 
conditions (30 per cent m our own experience), 
and 30 per cent to carcinoma, either of primary 
or metastatic nature in the region of the pancreas 
and ducts It is also significant that in only 25 
per cent of the cases, including both toxic and in- 
fectious, is the jaundice due to lesions of the 
parenchyma of the liver From these figures, it 
must be concluded that even a conservative es- 
timate indicates that exploration should be per- 
formed m well over one-half of all patients with 
jaundice Bitter experience has taught the sur- 
geon that, due to the ever increasing number of 
unigs in use today, toxic hepatitis should also be 
co^idered as a possible cause of jaundice 
Hemolytic j'aundice can not be discussed except 
to state that careful studies of the blood should 
rule out this possibility Associated stones, how- 
be a comphcating factor causing either 
cholecystitis or obstruction of the common duct 


It IS unfortunate that cholecystographj’^ is con- 
tra-indicated m jaundiced patients Occasional!)', 
however, a flat plate of the right upper quadrant 
of the abdomen may be of great assistance in ar- 
riving at a diagnosis The radiologists have stressed 
the point that these plates should be taken with 
at least 2 or 3 different penetrations and with the 
bowels completely evacuated 

In spite of all the refinements in diagnosis, the 
surgeon still sees certam cases in which an ex- 
ploratory operation must be done to determine the 
true cause of the j'aundice In 2 instances during 
the past year, even after the most complete and 
exhaustive studies, I have operated and found 
that each of the patients had a very small atrophic 
liver which caused the jaundice 

PRE-OPERATIVE PREPARATION 

In general surgery it is becoming increasingly 
obvious that in many cases of chronic illness re- 
quiring surgery, adequate pre-operative periods 
of preparation are essential It is no longer good 
surgical judgment to send such patients into the 
hospital one day and operate the following day 
The lowered mortality rates following the use of 
a careful pre-operative routine in many special 
fields bears testament to this fact, which was 
probably first emphasized by the men doing thy- 
roid and gemto-urinary work Many lesions of 
the gastro-intestinal tract, such as dilatation of 
the stomach, chrome obstruction, and all condi- 
tions of the colon, as weU as many cases of chronic 
disease of the chest, were formerly considered as 
emergencies, but now the patients are prepared 
for operation over a period of several days This 
IS particularly true of the jaundiced patient if a 
low mortality rate is to be maintained Unques- 
Uonably, this factor has been more important 
than improvement in operative technique Ordi- 
narily It requires from 4 to 7 days and, as a 
general rule, it is better to extend the pre-opera- 
tive period than to shorten it if the patient is 
impronng 

The surgeon is primarily interested in the de- 
gree of liver damage which has taken place, for 
he recognizes that a chronic infection of the intra- 
hepaPe ducts must be considered as an almost 


^rom the Cleveland Clinic 

Symposium on Surgical Procedures on tl: 
lean Patient, before the Clinical Congress of the Amei 

^ College of Surgeons, New York, October 17-21, 193S. 
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TABLE \I— author’s CASES DELIVERED 
STELHADO IIANEUAER 

Vo R r cnic 

Cases delivered by the Melhado maneuver 50 403 

Maternal morbidity 7 74® 

Maternal mortality o o 

Fetal mortality o o 

during the application of the second blade The 
hand is then withdrawn, and the antcnor blade 
IS carefullj passed across the face of the child 
until It lies over the anterior ear 1 e , directly 
opposite the first blade There can he no possible 
danger of injurj to the bladder dunng this or any 
subsequent part o 5 the procedure because all 
mmipulations are done above the brim of the 
pelvis where there is plenty of room The forceps 
are then locked A gentle movement of 45 de 
grees rotation is imparted to the forceps, the ob- 
ject of this movement being to bring tbe ocaput 
to an obliquely anterior position Every step m 
the maneuver up to the present time is done with 
the head free from the pelvic control The head 
IS now lying within the forceps at the bnm of the 
peMs, the samttal suture is m relationship with 
one of the oblique diameters, and the occiput is 
obliquely anterior 

With traction, the head is once more brought 
down into the pelvis It is astonishing the ease 
with which the head descends on to tbe pelvic 
Soot and delivery is accomplished Usually id 
this method tbe head is brought down in the 
apposite oblique diameter to that which it ong 
inally occupied, i e the right occipitoposlenor 
position after rotation to become a right occipuo 
anterior position and the left occipitopostenor 
position a left occipito anterior position (the left 
hand used in right position and vice versa) 

In the delivery of my own cases of posterior 
positions, the results of which I quote below, I 
have endeavored to follow this maneuver as 
closelv as possible Certain criticisms of this 
method have been oflered, in that dislodging the 
head from the pelvis increases the danger of pro 
lapse of the cord In neither Dr Melhado’s 

TABLE Vin— FETAL MORTALITY AT ROYAL 
VICTORIA HOSPITAL FOR Sl\ VEASS 

M«lhod P«*«»V 

High forceps •** 

Classical midforceps 7 » 

Scanroni 7 4 

Face to pubis w ith spontaneous deiiv ery 5 s 

Low forceps 3 4 

Vfelhado maneuver ** 

Spontaneous rotation nilh spontaneous delivery 7 


TABLE vn —FETAL MORTALITY RESULTIVG 
FROM USE OF VARIOUS METHODS 


Conies 

Doddc 

ilurst 

Gf«eo Armytage 


onginal cases nor in any of my own did this hap- 
pen It has also been pointed out to me that in 
the application of the forceps above the bnm of 
the pelvis one is doing a high forceps but dis- 
lodging a head that has engaged and molded and 
bnnging it back into tbe pelns in a corrected 
position, IS entirely different from dragging a head 
that has never been engaged into the pelvis 
In conclusion I would ble to present trvomore 
tables to show a companson of the fetal mortality 
results from different methods of deliv ery of per 
sistent posterior positions 
These are the figures of fetal morUlity pub- 
lished by outstanding men in different parts of 
the world In Table VIII I present the fetal 
mortality resulting from different methods of 
delivery of posterior positions in the Royal Vic 
tona Hospital ov er a period of fi y ears 
My series of cases hiv e been few in number as 
combed with those of men working in larger 
places, and they have been scattered over a period 
of 5 years, and have included both private and 
public patients Nevertheless I think the fact 
that I have not had one fetal death, speaks wed 
for this particular method of delivery 
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SURGERY ON HANDICAPPED PATIENT 


SURGICAL PROBLEMS IN JAUNDICED PATIENTS 


ROBERT S. DINSMORE, M D , F A C S , Cleveland, Ohio 


J AUNDICE IS a symptom and not a disease 
entity, and because of this one must decide 
at Its onset whether he is dealing with blood 
dyscrasia, primary disease of the liver or 
biliary tract, or a mechanical obstruction 
The history in this condition is always very 
important to the surgeon In addition to ascer- 
taining whether the jaundice has been transient 
or persistent, a knowledge of the absence or pres- 
ence of pain and its character, particularly in 
relation to the jaundice, has been the surgeon’s 
chief aid in making a decision in a large number 
of his operative cases The history of previous 
operations on the biliary tract is disconcerting to 
the surgeon but, if these have been performed, he 
must know their exact nature and extent, that is, 
whether the operation was a cholecystostomy or 
a cholecystectomy More specifically he must 
know how long drainage persisted after the first 
operation and also the time of appearance of the 
jaundice in relation to operation It is a pnvilege 
to make the first mcision in any biliary operation, 
particularly in the deeply jaundicedp atient 
According to Hartman 25 per cent of all cases 
of j'aundice are due to the gall stone or associated 
conditions (30 per cent in our own experience), 
and 30 per cent to carcinoma, either of primary 
or metastatic nature in the region of the pancreas 
and ducts It is also significant that in only 25 
per cent of the cases, including both toxic and in- 
fectious, IS the jaundice due to lesions of the 
parenchyma of the liver From these figures, it 
must be concluded that even a conservative es- 
timate indicates that exploration should be per- 
formed in well over one-half of all patients with 
jaundice Bitter experience has taught the sur- 
geon that, due to the ever increasing number of 
drugs in use today, toxic hepatitis should also be 
coMidered as a possible cause of jaundice 
Hemolytic j'aundice can not be discussed except 
0 state that careful studies of the blood should 
rule out this possibihty Associated stones, how- 
ke a comphcating factor causing either 
c olecystitis or obstruction of the common duct 

Cleveland Clinic 

Symposium on Surgical Procedures on the 
lean Patient, before the Clinical Congress of the Amer- 
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It is unfortunate that cholecystographj^ is con- 
tra-indicated in jaundiced patients Occasionally, 
however, a flat plate of the right upper quadrant 
of the abdomen may be of great assistance in ar- 
riving at a diagnosis The radiologists have stressed 
the point that these plates should be taken with 
at least 2 or 3 different penetrations and with the 
bowels completely evacuated 

In spite of all the refinements in diagnosis, the 
surgeon still sees certain cases in which an ex- 
ploratory operation must be done to determine the 
true cause of the jaundice In 2 instances during 
the past year, even after the most complete and 
exhaustive studies, I have operated and found 
that each of the patients had a very small atrophic 
liver which caused the jaundice 

PRE-OPERATIVE PREPARATION 

In general surgery it is becoming increasingly 
obvious that in many cases of chrome illness re- 
quiring surgery, adequate pre-operative penods 
of preparation are essential It is no longer good 
surgical judgment to send such patients into the 
hospital one day and operate the following day 
The lowered mortality rates following the use of 
a careful pre-operative routine in many special 
fields bears testament to this fact, which was 
probably first emphasized by the men doing thy- 
roid and genito-unnary work Many lesions of 
the gastro-intestinal tract, such as dilatation of 
the stomach, chronic obstruction, and all condi- 
tions of the colon, as well as many cases of chronic 
disease of the chest, were formerly considered as 
emergencies, but now the patients are prepared 
for operation over a period of several days This 
IS particularly true of the jaundiced patient if a 
low mortality rate is to be maintained Unques- 
tionably, this factor has been more important 
than improvement in operative technique Ordi- 
narily It requires from 4 to 7 days and, as a 
general rale, it is better to extend the pre-opera- 
tive period than to shorten it if the patient is 
improving 

The surgeon is primanly interested in the de- 
gree of liver damage which has taken place for 
he recognizes that a chronic infection of the intra- 
hepatic ducts must be considered as an almost 
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constant factor jn obstruction accompanying 
choledocholithiasis The surgeon wishes to Lnow 
specifically the following points about the patient 
upon whom he is to operate (i) the function of 
the hver, (2) the level of the serum bilirubm, 
(3) the coagulation time of the bJot^, (4) renal 
function studies, {5) the roentgen findings in the 
flat plates of the right upper quadrant, and (6) if 
a postoperative fistula is present to have diolio 
graphic studies 

know that patients who are suffering nitfe 
jaundice have a tendency to bleed after operation 
but as Mason has stated, no test has vet been 
devised which can be relied upon to indicate that 
postoperative bleeding will not occur Although 
there is some controversy as to whether the lack 
of available calaum is one of the factors in this 
hemorrhagic tendencj, I still feel that the ad 
rmnistration of calcium should be a part of the 
pre operative routine We arc indebted to 
and Vincent, ^Vhlpple, and Akaltcrs particularly 
/or repejcedly emphasieing this precaution and 
rccommendine that 5 cubic centimeters of the 
10 per Cent solution be giv en each day dunng the 
entire pre operative period 
Unquestionably the most important pre opera 
tiv e procedure 1$ the transfusion of blood, at least 
a transfusions of 750 to 8ao cubic centimeters 
each being required Following this treatment, 
the direct beneficial effect is apparent b) im 
proved appearance in the general condition of the 

C U and the lowered coagulation time of the 

The factor of dehjdration must also be borne 
in mind This can be remedied by the use of a 
10 per cent solution of glucose in normal saline 
given either aubculaneoasly, intravenously or 
Iwth as necessity dictates The diet should be 
rich in carbohydrates Ordinarily we encourage 
these patients to eat large quantities 0/ bard 
cand) It IS not within the scope of this paper 
to discuss the so called In er deaths but Graham s 
work IS strong evidence that the chief factor m 
the prev ention of this calasiropHc is an adequate 
store oE glycogen 

In the light of the recent work of Snell and Jus 
coworkers estimations of the prothrombin Jcvd 
and the prothrombin time mil undoubtedly be 
added to the pre-eperatn-e routine as niH the 
treatment with the newly isolated vitamin K 
which hasa markedeffectuponthe-ejaundKcdpa 
tients who have a deficiency of this substance 
TESTS OF LIVER FITNCTIOV 
The tests of hver function are generally un 
satisfactory because the hver has such a large 


^r\e that even quite marked structural change, 
do hot produce an alteration of function as gauged 
by the tests now in use The tests we have usid 
are (r) bromsulphalcm retention in plasma after 
intravenous injection, (2) galactose tolerance test 
if jaundice is present Cj) Takata Ara test in blood 
and in astitic fluid in the presence of ascites, 
(4) special blood studies to determine the volume 
and shape of the red blood cell and the degree of 
anemia and (5) determination of total blood 
protein 

The bromsulphalem test is the most sensitive 
of all tests now in use but it is not satisfacloiy in 
the preseno. of obstructive jaundice The galac 
lose tolerance test js not a sensitive one and has 
little practical application in hver disease The 
cttretion of galactose may be impaired if the 
jaundice is due to liver disease but the test gives 
normal findings if the jaundice « due to simple 
obstruction 

The Takata Ara test is positn e in a number of 
types of fiver disease but is most /requent/v post 
Uve in arrho«i5, a negative test being strong 
evidence against the presence of cirrhosis It 
ascites IS present and the test is positive m the 
ascitic fluid, the accumulation of fluid can usually 
be attributed to cirrhosis These same observa 
lions are true in regard to the determination of 
the tola! blood proteins 

If there is liver damage anemia is a common 
finding Here the red cell is nearly always larger 
than normal so a macrocytosis of the red cells is 
suggestive of disease of the hver parenchyma If 
there is obstructive jaundice due to d sease of ih'* 
bile ducts a flattening of the red cells occurs with 
out an increase in volume 

The change in the red cell> seems to be the 
most sensitive index of hver function but the'e 
studies must be repealed frequently to be of 
clinical significance The most useful test is the 
bromsulphalem lest The Takata Ara test is sun 
ply done and may give valuable mformatiotv 

Surgeons are often confused by the various 
methods u^ed m determining the coagulation time 
m severely jaundiced patients In our erpcnence 
all stab and puncture methods have been con 
sidered to be unreliable due to the fact that me 
blood has been queeeed through the tissae* For 
that reason we have discarded all such procedurw 
and use routinely the White and I-ce melnod 
whidi requires $ cube centimeters of venous 
blood I cubic centimeter being placed in each 0 
feve 8 millimeter tubes The first tube 1 tipped at 
4 minutes and the others at the same interval 
the coagulation is not complete in 5 to * minu 
it IS considered abnormal, thus giving an aclua 
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accurate coagulation time A knowledge of the 
bleeding time has not been of much chnical 
assistance 

Cholangiography. Cholangiographic studies will 
undoubtedly come to be recognized as a definite 
adjunct in the management of a certain number 
of patients with fistulas and persistent jaundice 
A large bibbography has been accumulated on the 
subject, and Best and Hicken within the past few 
3'ears have emphasized its use and importance, 
either as an immediate procedure at the time of 
operation, or postoperatively when a fistula is 
present or a T tube is in place In certain cases 
there is some quesbon at the time of operation as 
to the cause of the obstruction From their stud- 
ies these wnters have shown that an occluded 
cystic duct may be the cause of the rather high 
mortahty rate and of some of the failures follow- 
ing a cholecystostomy or cholecystogastrostomy 
in jaundiced patients It is not indicated, how- 
ever, as a routine in the uncomplicated cases If 
these plates can be taken while the patient is on 
the operating table and the opaque substance 
passed into the gastro-intestinal tract without ob- 
struction, the abdomen may be closed with com- 
plete assurance of the patency of the common 
duct They believe that cholangiography reveals 
many stones which could not be felt by palpation 
or direct visualization In individuals who have 
had drainage with a T tube or who have a per- 
sistent fistula, cholangiography is undoubtedly of 
great value in showing the presence of the chole- 
dochal stones, stnctures, or tumors 
Cholecystostomy or cholecystectomy Cholecys- 
tostomy still has a definite place in the handling 
of deeply jaundiced patients True it is that the 
field IS limited, but no hesitancy should be shown 
in doing a cholecystostomy in a severely ill, elderly 
patient with a rapidly developing jaundice When 
a stone has become impacted in the ampulla, the 
stone may be seen occasionally in a small pouch 
at the neck of the gall bladder It is often accom- 
panied by acute inflammation of the surroundmg 
area, acute cholangitis, and an empyema of the 
gall bladder In several such cases the removal 
of the stone and cholecystostomy have been life- 
saving measures Likewise, in a severely ill pa- 
tient with jaundice and stones in the common 
duct and the gall bladder, it may be unwise to 
perform a cholecystectomy instead of draining 
both the gall bladder and the common duct I 
believe that it is a dangerous dictum to state that 
a cholecystectomy is always indicated One of the 
striking features about some of these cases is a 
marked thickening and edema of the serosa of the 
gall bladder For many years one of mj' asso- 
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dates. Dr Wilham E Lower, has used a modified 
cholecystectomy in this group of cases After 
opening the dome of the gall bladder and remov- 
ing the stones, a line of cleavage between the 
serosa and the mucosa is easily delmeated and the 
mucosal surface stnpped out, which at times looks 
almost like a cast of the gall bladder This proce- 
dure m the proper case has the advantage of being 
done quickly without leaving a raw, bleeding sur- 
face on the liver bed Dr Lower has never been 
obliged to do a secondary operation on any of 
these patients, and he is favorably impressed by 
the little postoperative reaction which these pa- 
tients experience 

The indications for cholecystectomy are well 
understood The operation in the deeply jaun- 
diced patient depends upon the local inflamma- 
tory reaction and the general condition of the 
patient Most surgeons agree that the best type 
of drainage, after removal of the stones in the 
common duct, is secured with a T tube, the limbs 
of which have been shortened and a notch placed 
on the posterior side so that it can be removed 
easily This has been far more satisfactory than 
the insertion of a straight catheter toward the 
hver, attempting to sew it and hold it in place 
with sutures Undoubtedly these catheters have, 
on occasion, unknowingly been inserted in the 
distal side It is also much easier to approximate 
the duct accurately about the T tube than around 
a straight catheter 

The short-circmt operations of the gall bladder 
to the stomach or duodenum, on the whole, have 
been unsatisfactory If possible, it is preferable 
to anastomose the gall bladder to the duodenum 
rather than to the stomach If the anastomosis 
functions properly, it often gives relief from the 
intolerable itching of which the patients com- 
plain, and quite frequently immediate relief is 
secured from the deep, bonng pain which the pa- 
tient with a chronic pancreatitis or carcinoma of 
the pancreas experiences The opening need be 
only a small one, and m the deeply jaundiced 
patients we have felt that silk may be used to 
advantage on the serosal surface In doing the 
operation it is a great comfort to see colored bile 
returning from the gall bladder after the thick 
tenacious material has been evacuated Often- 
times it is difificult m some of these cases, even 
mth adequate exposure, to know whether you are 
dealing with an inflammatory or a neoplastic 
process ^ 

Best and Hicken have pointed out that the high 
rnortahty in these patients has been due to the 
obstruction caused by the inflammation, neo- 
plasm, or stone which has been overlooked, and 
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this of course is a forceful argument for the use of 
cholangiography while the patient ij on the tg hle 

OPERA TIVF PROCEDURE 

I feel that in m> own hands gas oxygen anes 
(fiesia augmented b> ether has heen most satis 
factory We are concerned with an anesthettc 
w'hich can be given with a mmimuni of damage to 
the fiver and at the same time give adequate re 
latation Any type of deep anesthesia particu 
farly with severely jaundiced patients, is to be 
avoided I have used spinal anesthesia occasion 
ally but still prefer not to use it m (he upper 
abdomen although it may he of advantage in 
secondary operations upon the common duct 

Incisions for gall bladder work are largely a 
matter of choice It is alw ay s interesting to note 
that most surgeons, after trying all the different 
approaches usually return to the right rectus in 
cision In this connection one point has been a 
particular help to me arid that is in being careful 
that the incision is high enough Dr Judd always 
placed particular emphasis upon the importance 
of carrying the incision as near the costal border 
as possible In general u can be stated that 
surgery of the deeply jaundiced patient is for the 
most part dilHcult Lord Moynihan stated that 
the surgery of cholelithiasis ai a genera! problem 
was dimcult sometimes extremely difficult and 
he held it to be of greater technical difficulty and 
to present more problems for accuracy of judg 
ment than any other branch of surgery This is 
particularly true in the obstructive case of jaun 
dice which is cither persistent or has occurred 
after a surgical procedure One always hopes that 
It IS due to stones in the duct and not to a stric 
ture or injured duut A great deal of emphasis has 
been plated on the \3 tious types of anastomoses 
either on repair of the duct or its anastomosb to 
the gastro intestinal tract Little emf^svs has 
been placed on the isolation of the stnietures 
with which to do an anastomosis After all the 
great difficulty is in finding the proximal side of 
the injured duct Unquestionably the ideal pro 
cedure is to anastomose this to the duodenum and 
not atternpt any plastic surgery on the duct itself 

postoperative caRe 

From this discussion tc ts quite evident that the 
pre-operative care of these patients is of primary 
importance if thev are to have a smooth post 
operative convalescence and avoid the complica 
lions so common in the unprepared jaundiced 
patient There are a few points that may be men 
tioned about these patients after operation It is 


important at the onset to be prepared to do a 
transfusion at any time and to have adequate 
donors available Occasionally bleeding may oc 
cur 8 to 12 days after the operation m a patient 
who is apparently domgwell U uh this w mind 
measures to combat the hemorrhagic tendencies 
should not be discontinued too soon In mo«t 
instances it » adv isable to do a transfusion imme 
diatelv after the operation Ordinarily these pa 
tients are much more comfortable in a semi 
FonJers position and when given continuous 
intravenous glucose and saline solution for the 
first 34 to 48 hours This insures an adequate 
intake of carbohydrates and fluids Many of 
these patients are more comfortable m an oxygen 
tent for the first 24 hours after the operation and 
in addition to the easier respiration, the general 
appearance of these deeply jaundiced patients is 
improved If a T tube has been inserted, it is 
advantageous to clamp the tube for t or 2 hours 
at a time as soon as possible oftentimes on the 
third day, to prevent an abnorraa! loss of bile 
The question as to when the F tube is to be re 
moved rests largely with the individual case for 
It will likely be an established routine to do a 
cholecvslogram on many of these patienU beiore 
the tube is removed The tendency now i to 
leave these tubes m longer than formerlv 
CONCLUSION 

These cases then represent a group who present 
definite difficult problems m diagnosis and tp 
erative technique and if a low mortality rate ts 
to be maintained they must be handled as bad 
risks, carefully prepared before and carefully 
watched alter operation 
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MEDICAL ASPECTS IN PRE-OPERATIVE AND 
POSTOPERATIVE CARE OF DIABETIC AND 
CARDIAC PATIENTS 

JAMES E PAULLIN, M D , Atlanta, Georgia 


I N APPROACHING an understanding of 
what IS to be and what can be accomphshed 
in patients with diabetes mellitus or heart 
disease, from a medical point of view, it is 
necessary to have a clear understanding of the 
problems involved based on physiological, physi- 
cal, and chemical facts, in order to justify any 
form of therapy It is known that these dis- 
abilities mcrease the hazard of surgical procedures, 
but these hazards can be greatly diminished if 
there is a defimte understanding of the existing 
condition by those who are vitally concerned in 
the success of a completed program 
I wish to stress the importance of a complete 
understanding of the problems involved in these 
handicapped patients by the anesthetist, the in- 
ternist, and the surgeon Working co-operatively, 
they offer the greatest security to these patients 
In my opinion the anesthetist is not only a very 
necessary member of this group, but one to whom 
the internist and the surgeon look for help He 
should be a well trained physician who has de- 
voted time and study to his specialty and who has 
had sufficient clinical experience to detect and to 
evaluate correctly changes occurring in a patient 
during anesthesia From his training and ex- 
penence he is capable of advising the anesthetic 
of choice and the degree of anesthesia to be pro- 
duced What a comfort such an anesthetist is 
to the surgeon whose mind is free to perform the 
necessary operation as expeditiously as possible 
with a minimum of trauma, and to the internist 
who knows that his physicially handicapped pa- 
tient IS in the hands of an understanding person 
With such a group, surgical problems are ap- 
proached with greater confidence and safety 
which otherwise are unobtainable 

Ordinarily patients with diabetes and those 
with heart disease present for solution problems 
which are in nowise related After 50 years of 
age both groups develop mutual problems It is 
generally known that patients with diabetes are 
much more likely to develop arteriosclerosis and 
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its comphcations than an equal number of pa- 
tients of the same age group with other diseases 
After 50 years of age the number of patients with 
heart disease seeking surgical relief will be found 
to have impairment of their circulatory mecha- 
nism, most frequently because of arteriosclerosis 
The diabetic offers the greatest difficulty of these 
2 groups because he has not only diabetes but also 
arteriosclerosis, whether the latter is demon- 
strable or not 

PATIENTS WITH DIABETES MELLITUS 

The mild diabetic requiring immediate surgery 
becomes a patient with a potentially serious handi- 
cap, the seriousness depending upon the nature of 
the disease requiring surgical rehef Infection of 
any kind is most dreaded m a diabetic because it 
not only makes his disease worse but if uncon- 
trolled leads to acidosis, coma, and death It is 
most essential, therefore, for the patient and the 
internist to recognize the onset of infection at the 
earliest possible moment, and if amenable to sur- 
gical relief, to seek this as promptly as possible 
Prompt treatment of infection helps the diabetic 
to rid himself more quickly of a pathological 
lesion which makes his disease worse With our 
present knowledge of diabetes, our expert physi- 
cian anesthetist, and with such wonderful surgical 
skill and experience in treating infection, the 
diabetic mortality from this cause should greatly 
decrease, provided we teach our patients to seek 
help early 

In acute surgical emergencies, arising during 
the course of diabetes, too much stress cannot be 
laid upon the necessity of quick operative relief 
Delay in seeking this relief may, and frequently 
does, forfeit whatever chances the patient has for 
complete recovery 

PRE-OPERATIVE CARE 

Those diabetics who do not require emergency 
surgery present certain problems of importance in 
their pre-operative preparation The object of 
such care is to obviate the possibility of acidosis 
to prevent other comphcations which might arise, 
and to hasten convalescence In the care of pa- 
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tients belonging to this group there are certain 
Considerations which are of \alue in order to 
accotrphsh the desired results 

r To store gl) cogen m the body suffioent to 
supplj the patient s needs during the period of 
operation and for several hours thereafter This 
IS accomphshed b> feeding m the previous 24 
hours at least 150 grams of carbohydrate and 
by controbmg g]> cosuna bj' the admntstraOoa of 
insulin in the necessarv dosage at a, 3 or 4 hour 
intervals 

2 Giving a suffiaent amount of fluids to take 
care of the body needs which ordmarUy would 
amount to 2.500 or 3 000 cubic centimeters 
admuustered as water, broths fruit juices oat 
meal gruel, tea or toffee etc 

3 It is desirable to administer easily assimtla 
ble foods in the form 0/ carbohydrate until at 
least 4 hours before the time of operation 

4 The established dose of insulin is continued 
without regard to the operation the only differ 
ence being a change m the tune of admmistration 
If a diabetic is receiving protamine insulin and 
most of them are, this should be continued and 
supplemented when necessary with small doses of 
regular insulin every 3 4. or d hours as the occa 
Sion demands The do^ required ts detenmned 
either by the presence of sugar in the urine or an 
increasing blood sugar 

5 If the diabetic is an individual who is not 
under good control it is far better to have, tf 
time permits dietary and msulm adjustment be 
fore operation is undertaken The diabetic is 
much safer if he goes to the operating room with 
a unne sugar free and a blood sugar which ap 
proachca normal 

6 In acute surgical erhergencics. which are 
usually accomparied by marked aadosis as evi 
denced by a lowering of the carbon dioxide com 
bining power of the blood plasma, And the detec 
tion in the urine of diacetic acid as well as glucose, 
the immediate needs of the patients must be met 
by giving a sufficient amount of regular or quick 
acting insulin the administration of normal salt 
solution subcutaneou-ly or intravenously cleans 
log the lower bowel with an enema and washing 
the stomach with plain water Such treatment 
followed in a regular and orderly snanner over a 
period of a lew hours will diimniah the opcmive 
hazard and promote recovery 

Lillie Mary Jane a well trained diabetic jo years oU 
living 10 a ocigbboring tonn developed an acute etitis 
media The ear drum was p umpUy punctured ^ her 
physician but fever contiticd glyeosuna locrejsed and 
the infection spread so that 36 hours later the maitMd »» 
involv^ Despite increasinc doses of msulm sugar aM 
diacelK acid ercrelion steadily mounted and rather quitfciy 


she developed a mark^ acidosis She entered ihe hospital 
with a tempetature of 104 degrees f marked tendemes, 
over right m«toid and a thin purulent discharee from 
It wntained 4 S per cent of sugar 

Ihe sugar was 3S3 milligrams percent and the carbon 
dMide combining power of the blood plasma was ro vol 
limes per cent She was given larger doses of insulin sub- 
cutuMUsly and imraedute preparation made for opera- 
tion Mer stomach bad previously been washed and she 
bad received an enema before enterujg the hospitaL It was 
only aeCNsary to give her salt solution by hypodermo- 
clysis which was continued during the operalion K tnas- 
tmdectomy was done under mtrous oajc oiywa tad 
local anesthesia Within 3 hours after her arrival m the 
^spiul she had received treatment for her infection and 
her acidosis and within 3 days was well on her way to an 
otherwise uneventful lecovciy 


7 Xn SO far as possible it is extremely beneficial 
to allay the fear and anxiety of operation in pa 
tienis who arc afflicted with diabetes by the pre 
operate e adomistraiion of suitable doses 0! the 
torbiturales and also when it is found necessary , 
the use of small doses of an opiate with scopola 
mine In my expencnce, this procedure has been 
most valuable and has been a great comfort not 
only to the patient but to the anesthetist and sur 
geon as well 


posroPEBAnvr care 

In dealing with this phase of the discussion I 
feel it necessary to direct attention to 4 problema 
(i) Upon the return of the diabetic to his room be 
should at once receive fluid, preferably normal 
salt solution containing a t per cent ol glucose, 
administered subcutaneously and if not contra 
indicated by the nature of the cperjfjojj at )ea.'t 
coo cubic centimeters of salt solution by rectum 
(■*) The patient should be given small but frequent 
doses of regular insubn, ffie size of the dose and 
the frequency of adiiuiusCratron depending upco 
the seventy of the diabetes and the patient s pre 
operative condition (3) Every attempt should 
be made to begin feeding the patient by moutl' as 
soon as possible after operation Our evpenence 
ba> demonstrated that it is pos ible to start this 
in the great roajonty of patients within 4 to 6 
hours after the return of ffic patient to his toon 
Such foods as oatmeal gruel ginger ale, fruit 
juices, tea or coffee with glucose and crackers are 
given Vfithin the first 24 hour postoperative 
penod an attempt should be made to funusn at 
lea t too grams of glucose cither subcutaneou (\ 
or by mouth with a sufficient quantity of insulin 
to keep the unne approximately sugar free W 
CdBStaat stock taking and sopem»ion of the 
«i. !»r metabolism by eroplovmg frequent urmaiv 
and occasional blood sugar determinations 
ate most essential for the intelligent hand'mg 01 
patienis 
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patients TOTH HEART DISEASE 
It has been customary among the laity and 
among physicians to suppose that in perfectly 
normal individuals, anesthesia in particular and 
surgical operations in general, impose a terrific 
burden on the heart and circulation Such an 
assumption most likely arose as the result of 
impressions received in the early days when the 
administration of an anesthetic, usually ether, 
was accompamed by marked excitation, strug- 
gling, penods of apnea, cyanosis, increase in blood 
pressure, and increase in heart rate Thanks to 
the mtroduction of more modem methods of pre- 
operative care, to the great advancement of the 
science of anesthesia, and the entrance into this 
field of skilled anesthetists, most of the alarming 
and distressing reactions observed years ago have 
disappeared Generally speaking, there was 
greater apprehension because of the anesthetic 
than there was of the surgical operation At the 
present time it is believed that the properly ad- 
ministered anesthetic throws no additional burden 
on the heart We are also of the opinion that 
when such aforementioned alarming and distiess- 
ing reactions occur, the modern surgeon attnbutes 
them, nol; to the anesthetic but to the lack of skill 
of the anesthetist 

In patients with heart disease, irrespective of 
the type, before advising surgical intervention it 
is necessary for the internist to know more about 
the condition of the heart muscle than the t3rpe 
of heart lesion he has The internist therefore 
wants to know if the crippled heart is able to func- 
tion as a good working pump, how much of a load 
it is now carrymg and how much of an increase it 
will be able to take without showing evidence of 
fatigue, how much reserve strength the heart has 
which will be available in the event there are 
extra demands for its use, and how such facts can 
be determined beforehand 

To secure such information, must we depend on 
physical examination, on various instruments of 
precision, or are we to use these only as confirma- 
tory evidence of facts which have been elicited 
from a careful history as to what the patient can 
do without producing discomfort? In arriving at 
an intelligent decision concerning the reserve 
strength of the heart, it is necessary to inquire 
of the patient how much physical activity he can 
undergo without producing uncomfortable sensp,- 
tions 

Such questions are directed to determine the 
functional capacity of the left rather than of the 
right ventricle, since obviously in the majority 
of patients, except those with mitral stenosis, 
the left ventricle will be the first to show evi- 


dence of weakness. We, therefore, inquire if the 
patient is able to walk several blocks or to climb 
several flights of stairs at a reasonable pace, or to 
walk up a hill, or run a short distance for a street 
car without producing difficult breathing Is he 
able to hold his breath for 40 seconds without 
discomfort? Can he sleep on i pillow? Does he 
have paroxysmal attacks of dyspnea? If these 
simple measures are carried out, together with a 
careful phj'sical examination and such laboratory 
procedures as are indicated and it is found that 
the patient is able to undergo the usual exercise 
tests without respiratory distress, we are reason- 
ably certain that he can undergo a surgical opera- 
tion without increased danger 

In judging of a patient’s heart condition it is 
important to bear in mind that there is consider- 
able difference between heart disease and heart 
failure A patient may have evidence of heart 
disease yet his myocardium is capable of per- 
forming as much work as though his heart had 
no disease There is a group of patients with heart 
disease who, in so far as it is possible to tell, 
present questions for solution which cannot al- 
ways be answered with any degree of certainty I 
refer to the group with such diseases as angina 
pectoris, syphilitic aortic insufficiency, aortic 
stenosis, and complete heart block It is well 
known that patients with these disabilities are 
those who are subject to sudden death This is a 
frequent occurrence and such catastrophes are 
impossible to foresee or foretell even after a most 
careful history, physical examination, and the 
use of other laboratory procedures. For this 
reason it is impossible to predict the effect of surgi- 
cal operations on this class of patients. Whenever 
they are subjected to operation it should be under- 
stood that the risk is considerable, irrespective of 
the fact that the heart is functioning satisfac- 
torily at the time 

Patients with irregular action of the heart, if 
this be due to an occasional premature beat, 
cause very little or no concern. If the premature 
beats occur frequently and especially if they are 
increased after exertion, this should cause us to 
bear in mind the possibility of developing ventric- 
ular tachycardia 

Patients with auricular fibrillation, m the ab- 
sence of congestive heart failure, will stand opera- 
tions remarkably well If the heart is totally ir- 
regular but contracting at a fairly normal rate 
without a marked pulse deficit, there is little 
danger. In those patients with great irregularity 
and a marked pulse deficit, the operative hazard 
is considerably increased because they will give 
evidence of poor cardiac function If permissible. 
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pteUnuoary digitalization will markedly decrease 
the operative tisk 

Hypertension occurring in patients wjflj good 
cardiac function without symptoms of 
pectons and with a normally acting heart, is no 
contra indication for surgery The usu^ pre 
operative preparation of this class of pauenls for 
surgery is quite efficacious m preventing the 
former transient rise in blood pressure which in 
tunes past was so frequently seen 

Patients with rmld congestive heart failure as 
determined by finding fine riles at the bases of 
both lungs, will undergo operations wjlh less nsk 
if there u ample time for bed rest and digitalis, 
with consequent improvement of cardiac function 
before operation In those patients with marked 
congestive failure, as evidenced by orthopnea, 
edema, congestion at the bases of both Sungs, and 
enlargement of the hver, only acute surgical 
emergencies should be considered Any operauon 
on this class of patients should he done with the 
idea in mind that whatever procedure was 
adopted would have to be predicated upon the 
theory that surgical interv eniion gave the patient 
a better chance of hving than if be were denied 
such relief Should no emergency exist, improve 
inept of the heart action by enforced bea rest, 
limitation of fluids, promoting uriaary excretion 
and the administration of digitalis and other help 
ful drugs IS indicated 

The preliminary digitaluaiion of patients with 
heart ouease, who have good cardiac function 
before undergoing surgical operations in my 
opinion, serves no good purpose A heart which 
functions normally is a good heart surgically and 
no drug admuiisterrd wfore openition will im 
prove this, however, it might be stated that some 
times in elderly patients with arlenosclcrosis, 
small doses of digitalis given 2 or 3 days before 
operation may be definitely beneficial tot in ibis 
group of patients one should always be careful 
not to produce digitalis intoxication It is the 
experience of most cardiologists that the arlcno 
sclerotic group is rather susceptible to digitalis 
effects 

Medical emergencies which may arise during 
the administration of an anesthetic or after the 
return of the patient to his room ate such condi 
tions as auricular fibnlkUoti paroxysmal auricu 
Jar lacbycardia and premature beats As a rule 
these should give very little concern since they 
are usually transient in nature and lend to sub 
side Should they persist the use of vagil com 
ptession digiuhs or quinidinc sulphate is quite 
helpful Patients with ventricular tachycardia 
offer a most serious problem This occurs usually 


m those with rather marked arteriosclerosis and 
who have degenerative changes in the myocar 
dium Treatment with qmnidine suJpbate » 
advocated and should be tried It has proved bene 
ficiai on numerous occasions 

It IS not my intention to discuss penpbera) 
vascular collapse As all know , this is not due to 
heart disease but is a collapse of the vasomotor 
mcchamsm, producing shock Treatment direct^ 
to the heart is of no use whatsoever but on the 
other hand i» more than likely to do hann Well 
known measures for increasing the blood volume 
such as immediate traosSusion o! blood min 
venous salt solution, etc , are the accepted forms 
of treatment 


PO&TOPERAIlVE CAKE 

After completion of the operation in those with 
heart disease attention should be directed to the 
prevention of conditions which might cause some 
embarrassment to the circulation Chief among 
these are abdominal distention postoperative 
vomiting straining at stool and aMonjng pabent 
to remain in i position too long Simple mess 
ures are always available for meeting such situs 
tions without throwing any unusual strain on the 
heart 

I wish to direct aiteniion to i phase of the post 
operative care of patients with heart disease and 
even those without this cooditiou whichlseeso 
commonly abused, and that is the adimmstraiion 
intravenously of large amounts of fluids, either 
as salt solution of salt solution conuumng rainer 
high percentages of glucose, within a short spare 
of lime The fact is Tost sight of that attempts to 
increase rapidh the volume of the circulaiing 
blood throw an additional burden on the heart 
and that the administration of concentrated solu 
tions of glucose temporarily disturbs the osmotic 
balance of the blood Should U become neccssar) 
to give fluids intravenously to this group of 
paUents it is a much better procedure to ad 
miDislcr small amounts at frequent intervals than 
It IS to introduce a large volume into the circula 
two m a ^ort space of time furthermore it la 
better to furnish fluids subcutaneously rather than 
intravcnousfy . , , 

At Umes it is necessary to giv esolulionsol glucose 
intravenously These are best given in a 50 per 
cent solution in amounts of 30 lo 40 cubic cenu 
meters and repeated frequently rather fhatt a 
minislenng a large volume at any i J;;" 
should bear in mind that it is a rather hatardous 
pnicethire to disturb the osmotic babnee of 
blood by the sudden introduction into the 
Uon of concentrated solutions in Urge volumes 
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SDMMAEY 

In this discussion it has been impossible to 
refer to all of the conditions which might anse in 
a given patient. However, I feel that if I have been 
successful in directing attention to the fact that 
the care of a patient affected with diabetes mel- 
htus and the care of a patient suffering from 


heart disease is notaproblem which can be handled 
to the greatest good of the patient by any one 
individual, but that the existence of co-operative 
team-work between the anesthetist, the internist, 
and the surgeon will lead to the greatest number 
of successes and the fulfillment of a completed 
program, my effort will not have been in vain 



SURGICAL PROCEDURES IN THE PRESENCE OF 
DIABETES MELLITUS 

LELANDS McMTTRiCI., M D FACS Bo,lon Jtas.«chos«ti 


1 NY discussion of Ihe surgical procedures hand, may result in insulin shock which, in (he 
/\ diahelic patients must presuppose case of the older patient with cardiorascular dis 

/ \ understanding of the surgical prob ease, may be very serious 

km of (be patient, of the effect of the Experience would suggest that in the controlled 

met^olic disease upon the patient himself, and of diabeticacleansurgical wound wiUbealinaman 
Us effect upon the course, treatment, and progress net comparable to a similar wound in a non-dia 
of the surgical complication Successful manage belie of similat age On the other hand etpen 
ment of this complication will demand careful etice afso tells us that the patient with diabetes is 
co-ordination of this knowledge together with the more Susceptible to infection , that tissue necroMs 
proper selection of an anesthesia, an operalue is more licrjuenlli seen and i» more extensile 
procedure planned and carried out with particular when present, that infection makes the dial^etes 
reference to theindividual patient, and meticulous more difficult to control and that the mfection 
attention to the details of pre-op^rative and post uself is more difficult to eradicate m the diabetic 
operatixe care F\en then let no one feel that than m the roti diabetic patient The past as 
the patient with diabetes can be operated upon well as the pte'ent of every diabetic patient facing 
with the same degree of safety as the patient a surgical procedure must be given careful con 
without this disease suleralion in any contemplated surgical under 

EFFPCT OF DIABETES UfOS THE PATltNT falling 

AND Ills SITRCICAL DISEASE PRE-OPERAHIT AND POSTOPER^VTIVE CIIIE 

In considering the surgical problem of a given Careful consideration is essential to the 
patient we too often think in terms of the pa factOT> management of surgical patients with 
tient s metallic disturbance, of its controf during diabetes rntUiius There must be a surgeon in 
operation, and of the postoperative period Too terested in the care of these patients to take 
little do we consider the fundamental fact that te«po!Wibdit) for the surgical a’^ds of the proh 
this patient has had diabetes Diabetes, con kn lo addition there must be an mterniat of 
trolled or uncontrolled over a period of years will wjdc experience in the care of diabetic patients to 
result m varying degrees of ailenosclerosis loo assume charge of the pre operative preparation 
often ha\ e we seen a diabetic patient die suddenly and postoperative care ol the medical aspects of 
from an unsuspected coronary thrombosis or be the problem and also an experienced anestheli-.t 
stneken with some other manifestation of cardio to assure the selection and administration ol the 
vascular disease not to be impressed with the anesthetic indicated for this particular patient 
significance of this compheauon It is un Ttiis should not be interpreteu to mean that the 

doubtedly this arteriosclerotic background which surj^on is dev oid ol responsibildy vv the ptepara 
has prompted Dr Josbn to say '“A dab^tic pa tion of the patient for (deration for alter all his 


has prompted Dr Josbn to say '“A dab^tic pa tion of the patient for mieratioii for alter all his 

tient is as old as his age plus the duration of nis experience in the specific surgical procedure con 

diabetes templated should be available to the internist and 

Moreover, the patient is further handicapped the patient both in preparation^ o^ration 
by the effect of his metabolic disease upon bis and in the care of the patient after operation in 
surgical compbcation and Its management Care- odiec words close co-ojieration for a common eni 

less or inexpenenced care of the diabetes may n essential for the best interest of the patwn 
result in a continued glycosuria pcssiUy coma ^.lay I summarize m a few paragraphs w a n 
It XV ill increase the incidence and seventy of infec might call the medical observations o a 

uon and may interfere xnth the healing of surgi t For an operation ol election pauem 

ca] wounds Overzealous treatment on the other should go to the operating room well ted n » 

stocked with glycogen add free and wim no 
Frrsoieed m the Symposium on Suspoit FrorftJuwn os tie jjian a trace of Sugar m the urine 1 tiese arc 

Hifidjcnppod Fitienl before th« Clinical CooSxeM of the Amen nninte 

cLi SurgNoiv. Nf« yock Oertber tT-tt important points 

So5 


Fresented m the Symposium on Surpoit Frore<Jur« oi 
Hifidjcapped patient before the CImKal ConSrese of the Ai 

cia CoUege of SurgNoiv. Nf« yock Oertber r;-a» 
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2 An emergency operation may be done in the 
presence of acidosis if the urgency of the condition 
justifies the increased risk which this incurs It 
must be recognized, however, that the presence 
of acidosis may well restrict the extent of the 
surgical procedure and the selection of an anes- 
thetic, and puts a much greater burden upon the 
medical consultant 

3 It is unnecessary and dangerous to attempt 
to render the unne sugar-free within 3 days after 
operation So far as I know there is no evidence 
that a moderate elevation of blood sugar to 180 
milligrams per cent or the presence of a decreas- 
ing amount of sugar in the urine for 4 or 5 days 
after operation m any way interferes with the 
healmg of a clean surgical wound 

4 Insuhn dosage based on urine tests is simple 
and safe provided the doses are small, that the 
patient is emptying the bladder, and that hypo- 
glycemia is guarded against by occasional blood 
sugar determinations as soon as the urine is sugar- 
free 

5 If intravenous glucose is given, it is danger- 
ous and unnecessary to attempt to utilize all the 
glucose given by an estimated dose of insulin It 
IS even more dangerous to give insulin for the 
glucose which usually spills over in the urine after 
an intravenous injection We have seen hypo- 
glycemic reactions follow this procedure repeat- 
edly It is my belief that if intravenous glucose 
IS to be given, it is safe to give insulin according 
to the urine passed just before the administration 
of the intravenous solution, and to disregard the 
glucose given intravenously and discard the first 
specimen of urine passed following the glucose 
injection If in doubt, it is better to give glucose 
under the skin and to avoid its intravenous use 

6 Failure to recognize a marked increase in 
carbohydrate tolerance following the removal of 
an infected leg or drainage of a carbuncle or large 
abscess is a frequent source of hypoglycemic re- 
action 

SELECTION OF ANESTHESIA 

Theoretically the ideal anesthetic should be one 
with little or no effect upon the diabetic state, it 
should not be toxic to the liver or kidneys, and 
should not be associated with anoxemia From 
a practical point of view, however, the anesthetic 
for a given surgical procedure will depend upon 
(i) the surgical problem, (2) the age, duraUon and 
severity of the diabetes, and the general condition 
of the patient, (3) the experience and skill of the 
anesthetist, and (4) the experience of the medical 
man in the care of surgical diabetic patients Re- 
gardless of other factors, the anesthetic selected 
must be one which will permit the surgeon to 


TABLE I —OPERATIONS UPON PATIENTS WITH 
DIABETES MELLITUS AT THE NEW ENG- 
LAND DEACONESS HOSPITAL 


Region of operation 

j 

Major 

Minor ! 

Total 

Deaths 

Tongue* face, ear, and eye— carcinoma 

2 1 

4 

6 

0 

Sl-m — carbuncles j 

71 1 

0 . 

71 

' 4 

Skin — abscess 

0 

100 ' 

100 

S 

Skin— other causes 

3 

14 

17 

0 

Breast 

lO 

4 

14 

0 

Neck : 

6 

2 

8 

0 

Chest 

3 

0 

3 

0 

Stomach and duodenum 

S 

0 

5 

2 

Small intestmc 

2 

0 

2 

0 

Appendix 

38 

0 i 

38 

2 

Large intestine 1 

24 1 

0 1 

24 1 

4 

Rectum j 

12 

Ip 

31 

I 

Gall bladder and bile ducts 

70 

0 

70 

7 

Other abdominal operations 

i 6 1 

z 

17 

3 

Hernia 

10 

0 

10 

0 

Circulatoiy system 

0 

25 

j 25 

z 

Male gemto-unnarj s>stcm 

X 

0 

I 

0 

Female gcnito-urinary s>stem 

2 S 

1 “ 

1 27 

1 ^ 

Upper extremities 

' 21 

' 56 

77 

3 

Lower extremities 

1 657 

1 73 

730 

' 6s 

Totab 

976 

300 

1276 

102* 


♦This represents 8 per cent of the total number of operations per- 
formed 


complete the operation indicated m a minimum 
of time, with a minimum of trauma and a maxi- 
mum of safety Without going into detail, we 
may summarize a few of the more important facts 
from the literature and our own experience with 
the more commonly used anesthetics as follows 
Ether causes hyperglycemia, acidosis, and is toxic 
to the liver ' Nevertheless, it is frequently our 
anesthetic of choice in operations in the lower 
abdomen 

Chloroform is too toxic to the liver, has all the 
disadvantages of ether, and we never use it 

Nitrous oxide and oxygen, ethylene oxygen, or 
cyclopropane and ether in conjunction with novo- 
cam block of the abdominal wall is our choice of 
an anesthesia for operations upon the gall bladder 
and stomach If nitrous oxide and oxygen are 
used, great care must be taken to avoid cyanosis 
Enough ether should be added to make respira- 
tions easy and permit good color 


.n most tone to the hver, and 

.“““‘heUcs range as follon s nitrous oxide 
(sJIwr?, ?g38 , 3 oWn, local procamc 
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ope aiion 


IpfKUoO 


Ic* 1 

l>e*lli< 

Umtliir 
psrcf t 


R« 

1 

D illis 


Amputitjca ©/ f craare loa 


S 

, 

>6 



“b; 

l«s 

l(s*inpuliitj n 


0 

0 






0 Ilotine n 


a 

■ « 

JSS 

; 

j 

, 

ItJ 

r ntti Stoles 

S 


0 

0 

r 

0 

— r~ 

— 

TSicH Amputau d 

*» 

* 

14 

u$ 


0 



operatiaoa 

U 1 

■> 

>0 

•}« 


g 

No pfr«t)os 

m 


t 

1 « 

_»» 


4 



Evipal IS c’ccellent for short operations tfhen 
rela\atior\ js not required especially in incision 
and drainage of carbuncles when the electro 
surgical knife is used It must be used mtb care 
The dosage \aries greath We have seen the 
mtxtmum dose of to cubic ceatimeters inadequate 
for the drainage of a septic finger in a >oung 
diabetic woman, fraii but in good condition 
whereas in the next patient, a hea\> man of 55, 
a large carbuncle was incised and drained nuh 4 
cubic centimeters of the solution 

Procaine regionall) and locally has little effect 
on the diabetes, liver or kidneys, and is used 
extensively alone or in conjunction with gas 
anesthesia as mentioned above It is never 
for the amputation of a digit or for incision of a 
carbuncle 

Spinal procaine is used almost exclusively for 
operations upon the lower extremities for most 
inguinal hernias and for minor procedures 
around the rectum and perineum It is frequcntl> 
used in operations upon the lower abdomen 
especially m women without extensive cardio 
vascular disease rarely for operations on the 
upper abdomen Fifty to 75 milligrams arc ade 
quale for an operation on the lower extiemitiei 
The level of the anesthesia rarel) reaches above 
the level of the ihac crest and except as noted 
below we have never recognized u as directly 
contributing, to a mortahty In many of our 
patients we doubt that any other anesthetic couhl 
have been used with equal safety We do not 
believe that relaxation of the sphincter ant sec 
ondary to spinal anesthesia is an important cause 
of gas bacillus infection in an amputation stump ‘ 


Avertm we believe to be a dangerous anesthetic 
in the presence of cardiovascular renal disea'^e, 
and we never use it in these patients 
PSE OPERATIVE MEDICATION 
Diabetic patients are m general much more 
susceptible to drugs than arc non diabetic pa 
dents of comparable site and age Moreover 
diabetic patients as a group are accustomed to 
physical and mental insults and are mach mote 
tolerant of operations than ace most people In 
our earber experiences 1 was uncertain lest in 3 
instances heavy pre operative medication in 
preparation for ojrecAtions had contributed to 
rrard fatal outcomes Our pre operalne medica 
lion rs therefore inp'e On^ and one half grains 
of nembutal grains 0/ phenobarbilaj or j 
grains of sodium amytal is frequently given to tSe 
more apprehensive patients the night before op 
eration One-eighlh to one fourth gram of mor 
phine sulphate with one one hundred and fi/tieih 
grain of atropine, is used 30 mmutev before an 
inhalation anesthetic The older and more dc 
biiitated patients are frequently given no pre 
operative medication None of our patients 
operated upon for gangrene are given preoper 
ativesedation of any kind and in manymstancev 
I have seen these patients sleep through opera 
lions SPECIFIC OPERATIONS 

In Table I are listed the operations performed 
by roj associate Dr TheorJore C Pratt and 
mvself for the 10 year period pneedmg January 

r 193? AgJanceat the fsbleshows that Jlisnot 

a true cross section of all the surgical probkms 
these patRnts present Operations tn the various 
specialties have not been done bv us and prat 
Ucalfy all operations upon the thyroid ghna in 
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TABLE in — OBERATIONS FOR GANGRENE 

1923-1938 


Operations 

No 

cases 

Deaths 

' Mortality 
per cent 

Amputation of i or more toes 

S 3 

4 

7 S 

Amputation of toe, then major amputation 

35 

4 

11 4 

Incision and drainage only 

8 

0 

0 

Incision and drainage, then major amputation 

2 

2 

zoo 

GuiUoUne amputation 1 

33 1 

14 i 

42 4 

Lower leg amputation 

36 

I 

28 

Gntti-Slokes amputation 

80 

II 

13 8 

Thigh amputation 

266 

31 1 

11 7 

Toe amputations 

88 

8 

9 I 

Major amputations 

45a 

59 

13 I 


patients with diabetes at the Deaconess Hospital 
have been done by Dr F H Lahey and his asso- 
ciates 

Major operations include those in which the 
abdominal or thoracic cavity had been opened, 
hernias of all types, dissection of the neck, ampn- 
tation of a digit or extremity, incision and drain- 
age of a carbuncle, open reduction of a fracture, 
amputation of a breast with or without dissection 
of the axilla, embolectomy, plastic operations 
upon the vagina, and ligation of the femoral or 
popliteal artery 

Minor operations include a variety of lesser 
procedures such as skin grafts, local excision of 
superficial benign or mahgnant lesions, the evul- 
sion of nails, closed reduction of fractures, re- 
moval of foreign bodies, drainage of superficial 
abscesses, high ligation and injection of the saphe- 
nous vein Transfusions and a large number of 
smaller surgical procedures carried on in the 
wards are not included Mttlliple operations for 
the same condition are listed as 1 operation Thus a 
2 stage resection of the colon or multiple opera- 
tions upon a lower extremity for a single lesion 
are listed as i operation As in all our statistics, 
any patient who, following a surgical operation, 
dies during that hospital admission is listed as a 

T\BLE IV — HEALING IN lOO CONSECUTIVE 
SUPRACONDYLAR AMPUTATIONS BEGIN- 
NING JANUARY, 1935 

- - , Number 

Infection of stump 

Major ^ 

Minor 

Deaths ^ 

Stump clean 
Stump infected 
Mortality — per cent 


TABLE V —OPERATIONS FOR INFECTION 

1923-1938 


Operation 

No 

cases 

Deaths 

Mortality 
per cent 

Amputation of i or more toes 

186 

2 

mm 

Auputation of toe, then major amputation, j 

18 

2 

mm 

Incision and drainage only 

40 

4 

10 

Incision and drainage, then major amputation 

I 

0 

0 

GuiUotme amputation 

12 

S 

41 7 

Lower leg amputation 

10 

0 

0 

Gntti-Stokes 

6 

I 

1 167 

Thigh amputation 

18 

2 

' II I 

Toe amputations 

204 

1 ^ 

2 

Major amputations 

6S 

1 8 

12 3 


surgical death regardless of the actual cause of 
death and regardless of whether or not he has 
entirely recovered from the condition for which 
he was operated upon 

Gangrene of the lower extremities Of patients 
who have entered the New England Deaconess 
Hospital during the past 3 years for treatment 
of some phase of arterial deficiency, 48 per cent 
have left the hospital without operation (Table 
II). The average age of those patients under- 
going operation is 6$ years The mortality for 
all major amputations upon patients with gan- 
grene from 1923 to 1938 has been 13.1 per cent 
(Table III). Ninety per cent of these patients who 
have come to operation have had a major ampu- 
tation 

The many factors entering into the selection 
of the level at which amputation should be done 
cannot be repeated here If, however, one gives 
careful consideration to the various problems in- 
volved, the selection of the level of amputation is 
not difficult It is our belief that 'guillotine anipu- 
tation, preferably through the upper third of the 
lower leg, is indicated (i) for extensive infection 
in the presence of severe diabetes, (2) m patients 
with septicemia secondary to gangrene and infec- 
tion of the limb, and (3) in debilitated patients 
whose general condition is so poor that primary 
healing is not anticipated Amputation of a toe 
IS dangerous in the presence of unlocalized infec- 
tion and will rarely if ever be successful if paw is 
severe It should only rarely be attempted in a 
pulseless foot if infection has involved the deeper 
structures of the foot_ Amputation of the lowei leg 
should never be considered in any patient whose 
pneral condition precludes the use of an artificial 
limb It should never be done m the absence of 
pulsation in the popliteal artery, and it should 
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never be done in the presence of a hmpbangitis 
above the Jevef of the anUe W'e have elected 
amputation through the Joiver Jeg in onJj j pet 
cent of our patients with gangrene GnUi States 
amputation giv es an excellent end beanng stump, 
but we are now convinced that in the patient with 
diabetes it should be used only in selected cases 
and then onl> when the surgeon has had con 
siderable experience with the operation A supra 
condylar amputation, using a circular inasion 
without a tourniquet and with careful closure of 
the wound without drainage, is the safest ampu 
tation we I now In loa consecutive amputations 
of this t\*pe done at the New England Deaconess 
Hospital the mortafitv has been 14 per cent 
(Table IV) First intention* healing has occurred 
m Q3 per cent of the cases, and in only 3 cases was 
there deep infection of the stump We have not 
used the operation of Callander because of the 
unnersal satisfaction Irom the simpler sapra 
condylar amputations mentioned above 
Infection of the Inter extremities Probably the 
most important lesions we see involving (he lower 
extremities are those m the feet of diabetic pa 
dents with adequate circulation as evidenced by 
0) good pulsation in the dorsalis pedis artery, or 
(j) no primary pulsation but excellent collateral 
circulation as evidenced by a foot 0! nonnal ap 
pearance, warm and well nourished Gangrene 
may be pre-ent but is secondary to infection and 
local thrombosis, rather than due to a pnmary 
artenai occlusion It is of interest that in this 
Sfumpc mpteKlrfc^tled* d iBlurf, out Ja »> a»y» 


group of patients a marked degree of hypesthesia 
at times actual anesthesia 1$ frequently noted 
Only recently we removed the great toe of such a 
patient in the ward vvithout anesthesia because 0! 
the extensive infection which was present and 
we have frequentlv incised and drained infections 
of (he feet in this group of people without anes 
thesia of any kind It is in this group of cases that 
osteomyelitis of a phalanx is so common Ampu 
tation of a digit for osteomyebtis of an inter 
phalangeal joint on a foot with good pulsation in 
the dorsalis pedis artery is oae of the safest and 
most satisfactory procedures we know (Table \ ) 
We have succes^ully removed one or more toes 
in 1S6 patients, with a mortality of 1 1 per cent 
In id instances a higher amputation was neces- 
sary, and m these unsuccessful cases the infection 
had already extended to the deeper structures of 
the fool It is also of importance that in this 
group of cases removal of one toe, particulsTW 
(he great toe, is frequently followed by Ihede 
veiopment of a callus and then ulceration in the 
lip of the adjacent toe (Fig 1) It is in cases of 
this type that amputation of all the remavnng 
toes for prophylactic reasons may be i"dicat^d 

(Fig a) Amputation through ibelnweclegisnot 

infrequently advised in this group of patients m 
prcfererco *0 long continued and ext cnsiv e jnfee 
lion involving the deeper structures of the foot 
Amputation of a digit for osteomyelitis of an 
iwterphafangeaf joint is done with a racquet in 
asicn through the proximal phalanx In cases 
m which the infection has involved the deeper 
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Fig I, at left laceration at the tip of the second toe from pressure following am- 
putation of the great toe 

Fig 2 Same as Figure i, after amputation of remaining toes 


structures of the foot, the position and character 
of the incisions used for drainage are of extreme 
importance (Figs 3, 4, 5) In most instances ade- 
quate drainage will require the removal of one or 
more toes In general, incisions should be made 
too long rather than too short They should be 
so placed that, with the foot in the normal resting 
position, the lower part of the incision will repre- 
sent the most dependent part of the wound If 
infection involves a metatarsophalangeal joint, 
all of the head of the involved metatarsal should 
be removed (Fig 6) For drainage of the great 
toe, fourth, or fifth toes, lateral incisions are used, 
and m the case of the fourth toe the head of the 
fifth as well as of the fourth toe must be re- 
moved so that the wound is one wide, open cavity 
(Fig 6) 

For removal of the middle toe and at times the 
second toe, a wedge is removed ivith the incision 
on the plantar surface of the foot being extended 
sufficiently to give adequate dependent drainage 
(Fig 7) Whenever the head of a metatarsal is 
excised, all sesamoid bones or cartilaginous tis- 
sue should be removed 

We do not use any complicated treatment of the 
cut plantar tendon A clean, sharp knife is used 
Great care is taken not to pull on the tendon and 
let It snap back into its sheath Rather the ten- 
don is cut so as to allow a few milhmeters of tissue 
to project beyond the cut end of the sheath In an 


open, infected wound a piece of dry gauze is im- 
mediately placed over the cut tendon A second 
small piece of drj^ gauze is then packed loosely 
over this After 24 hours the packing is moistened 
with Dakm’s solution morning and evemng and 
is removed in 3 or 4 days Thereafter the packs 
are changed daily and are kept moist with Dakin’s 
solution In larger wounds one or more Dakin’s 
tubes are inserted and 5 cubic centimeters of solu- 
tion instiUed in each tube ever}' 2 hours In clean 
wounds to be closed, the tendon is cut iidth a 
clean, sharp knife No other method of treatment 
is needed 

Infectious of the hand In the splendid sym- 
posium on diabebc surgery before the forty-fifth 
Congres frangais de Chirurgie, Jeanneney (5) 
gave an excellent resume of the difficulty expen- 
enced m controlling these infections and offered 
definite suggestions as to their management 
Bothe refers to the large amount of necrosis and 
the difficulty in controlling palmar abscesses 
There is otherwise very httle mention of this 
serious and important problem in the hterature 
Dr Walter Garrey and myself carefully studied 
the 70 patients admitted to the New England 
Deaconess and Massachusetts General Hospitals 
between January i, 1933, and January i, 1937 
Seven and one-tenth per cent of these patients 
died, and another 7 per cent survived an amputa- 
tion through or above the forearm Thirty per 
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never be done in the presence of a l>niphangiljs 
abovt. the level of the anUe We have elected 
amputation through the lower leg in onl^ y per 
cent of our patients with gangrene Gritti Stokes 
amputation gives an CTcellent end bearing stump, 
but v\ e are now conv meed that in the patient with 
diabetes it should be used only m selected cases 
and then only when the surgeon has had con 
siderable experience with the operation A supra 
condylar ampulotion, using a circular incision 
without a tourniquet and with careful closure of 
the wound without drainage, is the safest ampu 
tation we know In lOo consecutive amputations 
of this tvpe done at the New England Deaconess 
Hospital the mortality has been 14 per cent 
(Table I\') First intention* healing has occurred 
m oj per cent of the cases, and in onh 2 cases was 
there deep mfeclioti of the stump We have not 
used the operation of Callander because of the 
universnl satisfaction from the simpler supra 
condylar amputations mentioned above 
InSetUoK of the loj.er exlreintliis Probably the 
most important lesions w e see inv olving the lower 
extremities are those in the feet of diabetic pi 
tients with adequate circulation as evidenced by 

(1) good pulsation m the dorsalis pedis artery, or 

(2) no primary pulsation but excellent coUalcral 
circulation as evidenced by a foot of normal ap 
pearante, warm and well nourished Gangrene 
may be present but is secondary to infection and 
local thrombosis, rather than due to a pnmarv 
arterial occlusion It is of interest that in this 


group of patients a marked degree of hjpcsthesia 
at times actual anesthesia, js frequently noted 
Only recently w-c removed the great toe of such a 
patient m the ward without anesthesia because of 
the extensive infection which was present and 
we have frequently incised and drained infections 
of the feet in this group of people without anes 
thesia of any kind It 15 m tins group of cases that 
osteomyelitis of a phalanx is so common Ampu 
tation of a digit for osteomvclitis of an inter 
phalangeal joint on a foot with good pulsation in 
the dorsalis pedis artery is one ol the safest and 
most satisfactory procedures we know (Table V") 

We have successfully removed one or more toes 
in 1^6 patients, wnih a mortality of j 1 per cent 
In iS instances a higher amputation was neces- 
sary, and in these un^ucces«ful cases the infection 
had already extended to the deeper structures of 
the foot It IS also of importance that in this 
group of cases removal of one toe particuLiK 
the great tee, is frequently followed by the de 
velop/neot of a callus and then ulceration in the 
tip of the adjacent toe (Fig i) It is in cases of 
this type that amputation of all the iwnavntig 
toes for prophylactic reasons may be indicated 

(Fig 2) Amputation through fheJowerJegisnot 

infrequently advised in this group of patients in 
prefcrcn« to long continued and extensi.e intec 
lion mvolv ing the deeper structuics of the foot. 

Amputation of a digit for osfeomvehtfS of an 
interphalangcal joint is done with a racquet m 
asioR through the proximal phalanx In cases 
itv which the infection has involved the deeper 
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TABLE IX —MAJOR OPERATIONS UPON 
THE GASTRO-INTESTINAL TRACT 
January, 1928 to June, 1938 


Operation 

Ko 

cases 

Deaths 

Mortality 
per cent 

Stomach and duodenum 




Resection of gastrojcjunocohc fistula 

I 

0 

0 

Closure of perforation 

1 

I 

too 

Judd p>Ioroplast> 

2 

t 

so 

Gastrojejunostomy 

I 

0 

0 

Gaslrostomj 

I 

0 

0 

Exploration — biopsj 

2 

0 

0 

Small intestine 




Resection and anastomosis 

1 

0 

0 

Entcro cnlerostom> 

1 

0 

0 

L\ SIS of adhesions for acute obstruction 

2 

° 

0 

Colon 




Resection with anastomosis 

10 

2 

20 

Excision uith colostom> 

3 

I 

33 3 

Cntero enlerostomi 

2 

1 

SO 

Closure of perforation 

I 

0 

0 

Drainage of diverticulitis 

2 

I 

50 

Closure of sipinoido\esicle fistula 

1 

0 

0 

( losure of colostom> 

I 

0 

0 

Colostomj 

r 

0 

0 

Rectum 




Combined abdominoperineal, i stage 

I 

t 

100 

Combined abdominoperineal, 2 stages 

t 

0 

0 

Colostomy and posterior excision 


I 

3 

Colostomy 

4 

2 

50 

Totals 

12 

.. 

26 2 


betic patient with a spreading infection involving 
the deeper structures of the hand 
Carbuncles It is our belief that carbuncles arc 
surgical infections and as such are best treated by 
adequate incision at the proper tune Four, or 5 6 
per cent, of the yr patients we have operated 
upon for this infection in the 10 year period have 
died All deaths have been in patients with large 
lesions, 10 centimeters or more in diameter Care- 
ful treatment of the patient’s general condition 
and his diabetes, local heat and x-ray to hasten 
localization, then crucial incision with undermin- 
ing of the flaps, using the electrosurgical knife is, 
we believe, the procedure of choice The wound is 
packed with dry gauze This packing is removed 
as It loosens, usually in 3 or 4 days Thereafter 
the wound is repacked loosely each day with gauze 
saturated with Dakin’s solution or azochloramid ' 


■AincWonmitl, I »cx> in normal saline solutionis used 3 times dailv 
ir the oilj solution 1 sooin tnacetin is used oncedailj 



Fig 5 Incision used for removal of the second or third 
toe proximal to the head of the metatarsophalangeal joint 


Protection of the surrounding skin is important 
It IS washed daily with tincture of green soap and 
water, wiped off with alcohol, and painted with 
compound tincture of benzoin Even with this 
precaution small pustules may develop Necrotic 
tissue is removed as it separates, but great care 
is taken not to subject the patient to the painful 
removal of tissue before separation is complete 
The large carbuncle always begins as a small one, 
and early adequate treatment should prevent the 
development of a fatal lesion 

ABDOMINAL SURGERY 

Abdominal symptoms due to acidosis Most of 
the more recent articles on diabetic surgery give 
ample space to the syndrome of pain, vomiting, 
spasm, fever, and leucocytosis, not infrequently 
associated with acidosis and without any demon- 
strable organic lesion within the abdomen We 
have seen a white count in such a condition as 
high as 8 o,doo The mere fact that a diagnosis of 
perforated ulcer, perforated appendix, or acute 
pancreatitis is frequently made is evidence that 
the pain may be severe and the findings diffuse 
rather than localized Accurate differentiation 
can usually be made by a careful history obtained 
from a member of the family or the patient, and 
by the generalization rather than the localization 
of findings In most instances the diagnosis can 
be confirmed following a few hours of insulin 
treatment, since the pain and abdominal signs 
clear very quickly in the absence of a surgical 
lesion and usually become more definite in its 
presence Although the occasion has never pre- 
sented itself, we would have no hesitancy in mak- 
ing a small incision under novocain anesthesia 
did we feel that the findings were such as to make 
delay unsafe 

Appendicitis With an increasing number of 
children maturing and entering adult life, there 
w’lll be an increasing number of cases of ap’pendi- 



SURGERV GYNECOLOGY AND OBSTETRICS 



Fig 3 locHion med tor drainag* of lofeetion invoKmg 
the lubeutaneous tunuee at the ha^e of the to<« Thi» may 
bacombmedw ith removal of oae or more toe« orconneeird 
« ilh drainage on the dorsum of the foot if nectsiary 

cent of the«e patients lost all or a part of one or 
note fingers Certain fact* seemed to contribute 
tonard the«e poor reauUa (0 ho^pitabzation 
and inadequate incisions, usuall> after ambulatory 
treatment in spite of the knotyn difficulty in con 
trofimg infection m patients with diabetes through 
«RviU inadequate incisions, and {y) the presence 
of a mured infection as noted m most cases 
when finally hospitalized 
Our experience in Ihe management of these 
cases particularly of the tendon sheath infections, 
IS too limited to warrant any dogmatic state 
ments at this time ^\c believe nc are justified 
however m advocating that any patient who is 
seen with an infection of the hand and diabetes 
should be immediately hospitalized that opera 
(ion if indicated should be in a bloodless field 
and painstakmglv done under general anesthesia 
and that incisions -hould be adequate so that the 
infected area is completely opened lor the 
ampler paronychia we advocate early removal of 
the entire nail For felons we advocate the com 
plpte fish mouth incision and for infections of the 
tendon sheath we suggest that the sheath be com 
pleiely opened throughout its entire length In 
case of extension to the radial or ulnae barsa. or 


TABLi Mil — OPERATIOVS UPON THE BieiakY 
TRACT 

January i9i4toJune 



both we believe that the crucial ligament should 
be divided If there is beginning necrosia of the 
tendon at the lime of operation it is oor present 
belief that the tendon can best be removed at the 
primary operation Farlj amputation of a finger 
lor involvement of the bone or joint may greath 
shorten the convalescence, but we believe that 
amputation of the hand should be undertaken 
only as a h/e saving procedure or when destruc 
tion beyond hope of usefulness has taken plave 
and this latter is rare indeed In our own experi 
ence there is no group of patients in which the 
judgment and experience of the surgeon w ill be so 
thoroughly tried as in the management of a dia 
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TABLE IX —MAJOR OPERATIONS UPON 
THE GASTRO-INTESTINAL TRACT 
January, 1928 to June, 1938 


Operation 

Xo 

cases 

Deaths 

Mortalitj 
per cent 

Stomach and duodenum 

Resection of gastrojejunocohe fistula 

1 

0 

0 

Closure of perforation 

r 

I 

lyo 

Judd p>loroplast> 

2 

X 

5 ° 

Gastrojejunostomi 

I 

0 

0 

Gaslroslom} 

1 

0 

0 

Exploration — ^biop*;} 

2 

0 

0 

Small Inte^llne 




Resection and anastomosis 

I 

0 

0 

Enlero enlerostomj 

1 

0 

0 

L3 sia of adhesions for acute obstruction 

2 

0 

0 

Colon 




Resection s\ith anastomosis 

10 

2 

20 

Excision mth colostomj 

3 

I 

33 3 

Enteto enlerostom> 

2 

1 

50 

Clo''Ure of perforation 

1 

0 

0 

Drainage of di\erticuliti> 

2 

1 

50 

Closure of '*l^^moldo^eslcle fistula 

1 

0 

0 

Closure of colostomj 

1 

0 

0 

Colostomj 

t 

0 

0 

Kecium 




Combined abdominoperineal, i siafte 

X 

I 

100 

Combined abdommopenneal, 2 stage^^ 

i 

0 

0 

Coloslom) and postenor excision 

3 

I 

33 3 

Colostomj 

1 ^ 

2 

50 

Totals 

> 42 

ir 

z 6 2 


betic patient with a spreading infection invohnng 
the deeper structures of the hand 
Carbuncles It is our belief that carbuncles are 
surgical infections and as such are best treated by 
adequate incision at the proper time Four, or 5 6 
per cent, of the 71 patients we have operated 
upon for this infection in the 10 j ear period have 
died AH deaths have been m patients with large 
lesions, 10 centimeters or more in diameter Care- 
ful treatment of the patient’s general condition 
and his diabetes, local heat and x-ray to hasten 
localization, then crucial incision with undermin- 
ing of the flaps, using the electrosurgical knife is, 
Me believe, the procedure of choice The wound is 
packed with drj- gauze This packing is removed 
as It loosens, usually in 3 or 4 daj s Thereafter 
the wound is repacked loosely each day with gauze 
saturated ivith Dakin s solution or azochloramid ' 


' JzocHotamiil 1 3,00 in normal -aline solution i- u-cd 3 iinn-sdaih 
or the r,il> solution i ,00 in tnacctin is u>ed once dail> ' ' 




Fig 5 Incision used for removal of the second or third 
toe proximal to the head of the metatarsophalangeal joint 


Protection of the surroundmg skin is important 
It is washed daily with tincture of green soap and 
water, wiped off with alcohol, and painted with 
compound tincture of benzoin. Even with this 
precaution small pustules may develop Necrotic 
tissue IS removed as it separates, but great care 
is taken not to subject the patient to the painful 
removal of tissue before separation is complete 
The large carbuncle always begins as a small one, 
and early adequate treatment should prevent the 
development of a fatal lesion 

ABDOIHNAL SURGERY 

Abdominal symptoms due to acidosis. Most of 
the more recent articles on diabetic surgery give 
ample space to the syndrome of pain, vomitmg, 
spasm, fever, and leucocytosis, not infrequently 
associated with acidosis and ivithout any demon- 
strable organic lesion within the abdomen We 
have seen a white count in such a condition as 
high as 80,000 The mere fact that a diagnosis of 
perforated ulcer, perforated appendix, or acute 
pancreatitis is frequently made is evidence that 
the pain may be severe and the findings diffuse 
rather than localized Accurate differentiation 
can usually be made by a careful history obtained 
from a member of the fanuly or the patient, and 
by the generalization rather than the localization 
of findings In most instances the diagnosis can 
be confirmed following a few hours of insuhn 
treatment, since the pain and abdominal signs 
clear very quickly in the absence of a surgical 
lesion and usually become more definite in its 
presence Although the occasion has never pre- 
sented Itself, we would have no hesitancy in mak- 
ing a small incision under novocain anesthesia 
did we feel that the findings were such as to make 
delax^ unsafe 

.Ippendtcilts With an increasing number of 
children maturing and entering adult life, there 
will be an increasing number of cases of appendi- 
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Fig J JncMon us«id hr drainagt ol laleetioti intoivirig 
the iub<.utAneoua tissue* at the base of the toes This mav 
be combined mlh remov al of one or more toes or connected 
VI lilt dmnase o^v the donum of (he foot if neceMary 

cent of these patients lost all or a part of one or 
more fingers Certain facts to contnbuie 

toward these poor results (t; late ho'pitafieaiion 
and inadequate inasions, usuall) alterambulaior^ 
treatment in spite of the kno«n diflkuly in con 
trolling infection in patients mth diabele- through 
small inadequate incisions and (a) the presence 
of a muted infection as noted in most cases 
when finally hospjtaJued 
Our etpenence in the management of these 
cases particularly of the tendon sheath infections 
IS too limited to warrant an> dogmatic slate 
ments at this time We believe we are justified 
however in advocating that an> patient who ts 
seen wiih an infection of the hand and diabetes 
should be immediately hcBpiUhzcd that opera 
tion if indicated should be in a bloodless field 
and painstakingh done under general anesthesia 
and that incisions should be adequate «o that the 
infected area is completely opened For the 
simp’er paromchia we advocate early removal of 
the entire nail for felons ne advocaie the com 
p’ete fish mouth incision and for infections of the 
tendon ‘beatb nesoggest that the sheath be com 
pletely opened throughout its entire Ict^h In 
case of eviensjon to the radial or ulnar bursar or 


TABLE \^Ir — 0r^;RAT10^S UrON THE BrtItRr 
TtlACT 


Jinuary 19J4 to June ijjS 



both we believe that the crucial ligament should 
be divided If there is beginning necrosis of iht 
tendon at the time of operation it i» our present 
belief that the tendon can best be removed at the 
primary operation Early amputation of a finger 
for involvement of the bone or joint may greatly 
shorten the convalescence but we believe that 
amputation of the hand should be undertaken 
only as a life saving procedure or when de'true 
tion beyond hope of usefulness has taken place 
and this latter is rare indeed In our own expen 
ence there is no group of patients in which the 
judgment and experience of the surgeon will be so 
ihotougbK tried as in the management of a dia 




McKITTRICK SURGICAL PROCEDURES IN DIABETES MELLITUS 


SIS 


TABLE IX —MAJOR OPERATIONS UPON 
THE GASTRO-INTESTINAL TRACT 
January, 1928 to June, 1938 


Operation 

No 

cases 

Deaths 

^fortalits 
per cent 

Stomach and duodenum 




Resection of gastrojejunocolic fistula 

i 

0 

0 

Closure of perforation 

I 

1 

100 

Judd pyloroplasty 

2 

1 

50 

Gastrojejunostomy 

I 

0 

0 

Gastrostomy 

X 

0 

0 

Explordtion — biopsy 

2 

0 

0 

Small intestine 




Resection and anastomosis 

1 

0 

0 

Entero enterostomy 

I 

0 

0 

Ly sis of adhesions for acute obstruction 

2 


0 

Colon 




Resection mth anastomosis 

10 

2 

20 

Excision mth colostomy 

3 

X 

33 3 

Entero enterostomy 

2 

I 

30 

Closure of perforation 

X 

0 

0 

Drainage of dis erticuhlis 

2 

X 

50 

Closure of sigmoidosesicle fistula 

X 

0 

0 

Closure of colostomy 

1 

0 

0 

Colostomy 

X 

0 

0 

Rectum 




Combined abdominopenneal, r stage 

I 

r 

too 

Combined abdominoperineal, i stages 

1 

0 

0 

Colostomy and posterior excision 


I 

T 3 3 

Colostomy 

4 

2 

50 

Totals 

42 

xt 

26 2 


betic patient with a spreading infection involving 
the deeper structures of the hand 
Carbuncles It is our belief that carbuncles are 
surgical infections and as such are best treated by 
adequate incision at the proper time Four, or 5 6 
per cent, of the 71 patients we have operated 
upon for this infection in the 10 year period have 
died All deaths have been in patients with large 
lesions, 10 centimeters or more in diameter Care- 
ful treatment of the patient’s general condition 
and his diabetes, local heat and x-ray to hasten 
iocaiwalion, then crucial incision with undermin- 
ing of the flaps, using the electrosurgical knife is, 
w e believe, the procedure of choice The w ound is 
packed with dry gau^e This packing is removed 
as It loosens, usually in 3 or 4 days Thereafter 
the wound is repacked loosely each day with gauze 
saturated uilh Dakin’s solution or azochloramid,’ 


I J 3 O 0 ,n normal saimc solution k user! i times claili 
or the oil} solution : aoo in triacctio t, used once dail} ^ 



lug s Inciston used for removal of the second or third 
toe pronmal to the head of the metatarsophalangeal joint 


Protection of the surrounding skin is important 
It is washed daily with tincture of green soap and 
water, wiped off with alcohol, and painted with 
compound tincture of benzoin Even with this 
precaution small pustules may develop Necrotic 
tissue is removed as it separates, but great care 
is taken not to subject the patient to the painful 
removal of tissue before separation is complete 
The large carbuncle always begins as a small one, 
and early adequate treatment should prevent the 
development of a fatal lesion 


ABDOMINAL SURGERY 

Ahdomina] symptoms due to acidosis Most of 
the more recent articles on diabetic surgery give 
ample space to the syndrome of pain, vomiting, 
spasm, fever, and leucocytosis, not infrequently 
associated with acidosis and without any demon- 
strable organic lesion -within the abdomen We 
have seen a while count in such a condition as 
high as 80,000 The mere fact that a diagnosis of 
perforated ulcer, perforated appendix, or acute 
pancreatitis is frequently made is evidence that 
the pain may be severe and the findings diffuse 
rather than localized Accurate differentiation 
can usually be made by a careful history obtained 
from a member of the family or the patient, and 
by the generalization rather than the localization 
of findings In most instances the diagnosis can 
be confirmed following a few hours of insulin 
treatment, since the pain and abdominal signs 
clear very quickly in the absence of a surgical 
lesion and usually become more definite in its 
presence Although the occasion has never pre- 
sented Itself, we would have no hesitancy in mak- 
ing a small incision under novocain anesthesia 
md we feel that the findings were such as to make 
delay unsafe 

Appendialts With an increasing number of 
chi Wren maturing and entering adult life, there 
will be an increasing number of cases of appendi- 
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Iig S Incision used for drainag« ia]«ctMa lovolting 
the subcutaneous tissues at the base of tbe toes Thi>iruy 
be Combined Kith removal oloneormynt^ or connected 
nitfi drainage on the dorsum of (he foot if necessar> 

cent theiie {uuenu loit ill or a part of one or 
more fingers Ccrtatn facts seemed to contribute 
toward ihe^ poor results (i) late bo«pitattzation 
and inadequate incisions u ually afterambulator} 
treatment in spite of the knonn difTicuU} in con 
trolling infection in patients mth diabete5through 
small inadequate mciMons and (.2) the presence 
of a mued infection as noted m most case> 
when fimll) bospitahred 
Our experience in the management of these 
cases, particular!} of (he tendon sheath infections 
IS too limited to warrant an} dogmatic state 
ments at this lime We beliexe we are justified 
however in advocating that an} patient who is 
seen with an infection of the hand and diabelr 
shooW be immediate!} hospnalired, that opera 
tion if indicated ■should be in a bloodless field 
and pamstaLinglj done under general anesthesia 
and that incisions should be adequate so that the 
infected area is complete!} opened For the 
simpler paron>chia we advocate early remoaal ol 
theentirenaif For fehni ne advocate the com 
plete fish mouth incision and for infections of the 
tendon sheath we suggest that the sheath be com 
plelely opened throughout its entire length In 
case of extension to the radul or ulnar bursx or 


TABLE \7II — OPERATIONS UTOV THE BIiliRi 
TR-tCT 

January 1934 to June 103S 



both we believe that the crucial ligament should 
be divided If there is beginning necrosis of the 
tendon at the time of operation, it is our present 
belief that the tendon can best be remov ed at the 
nnmar} operation Earl} amputation of a finger 
for involvement of the bone or joint ma} greatlv 
shorten the convalescence but we believe that 
amputation 0/ the hand should he underlain 
onl} as a life saving procedure or when devtnic 
tion be}ond hope of usefulness has taken place 
and this fatter is rare indeed In our own eiperi 
ence there is no group of patients in which the 
judgment and experience of the surgeon will he so 
thorough!} tried as in the management of a dia 





cellulitis of the abdominal wall, and Case No 
3080, a woman of 53 supposedly in good condition 
for a diabetic of her age, died m a coma not of 
diabetic ongin and not too satisfactorily ex- 
plained, a third patient recently operated upon 
also had an unlooked for reaction, characterized 
by a semi-conscious state and other symptoms at 
first thought to be due possibly to cerebral hemor- 
rhage, but this patient, after a somewhat delayed 
convalescence, recovered satisfactorily with no 
erndence of a cerebral accident It is these ex- 
penences i\hich make me feel that I cannot op- 
erate upon the diabetic patient with gall stones 
without accepting a shghtly higher mortality 
than m non-diabetic patients of comparable age 
and with comparable pathology (Table VIII) 
It IS also these experiences which make me feel 
that the indications for operation in this group 
should be clear-cut 

Our experience wath acute cholecystitis in pa- 
tients mth diabetes is limited This experience 
suggests, however, that the so called acute gall 
bladder m a patient with diabetes will not subside 
with the same frequency that it will in the non- 
diabetic patient We have seen 5 such patients 
and in onlj’ i instance did the acute process sub- 
«de so that a procedure of election could be done 
Others progressed and operation had to be under- 
taken during the presence of an acute inflamma- 


tory process It is now' our feeling that if a pa- 
tient IS admitted with an acute cholecystitis, we 
should probably be inchned toward operation as 
soon as the diabetic state is under reasonable 
control 

Dunng the past 10 years we have done 10 
anastomoses between the stomach or duodenum 
and the biliary system (Table VIII) It is our 
impression that this procedure can be carried out 
with a mortality not materially greater than 
that m non-diabetic patients Almost w’lthout 
exception these operations are done under novo- 
cain anesthesia A minimum of exploration is 
done and the gaU bladder or, in its absence, the 
common duct is anastomosed to the stomach or 
duodenum A simple type of anastomosis such 
as is commonly used in gastro-intestinal w'ork 
has proved adequate In none of these cases has 
there been leakage, and w’e see no indication for 
the use of a foreign body such as a button or 
rubber tube 

Operations on the gastro-intestinal tract That 
extensive operations on the gastro-intestinal tract 
may be carried out in patients w'lth long-standing 
diabetes was w’ell shoivn by a recent patient seen 
and operated upon by us at the request of Dr 
Joslin 

CxseXo 5963 A man of 57 with a diabetes of 15 years’ 
duration entered the George F Baker Clinic on March 20, 
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cuts among patients with diabetes Moreover 
the djagnosis ol appendiutis in these ^tldren is 
♦omewhat mote dtfScuU to make than in a non 
diabetic natient, and failure to recognize the 
presence of the disease nta} result more <enous?j 
It 16., therefore 4 problem of uiTeasmg impor 
tance particularly since it would seem reasonable 
to suppose that an indazned appendit which in a 
non diabetic child might well subside, might m a 
diabetic patient progress to perlomtion and pen 
tonitis Ue have «cen a number of diabetic chil 
dren entering the hospitil for attacks of abdomi 
nal pain m which we were unable to make a diag 
nosis of appendwtUs and at the same time (he 
pain and bvmptonjs were not as^ocuiei) wilh 
acidosis or with anv evidence of unnar} tract 
infection S\e have operated upon at Vast ^ of 
the'-e PAtv'nts who have had previous aliackn 
which we have een thi'm through and in whom 
we were unable to make a diagnosis pumanh 
because of the absence of demonstrable localized 
tenderness We deUberalelj operated upon each 
of these 3 children after the acute svmptoms had 
sub ided but before anv inflammatorv process of 
the appendix would have had time to dwaf^ar 
completel} In none of these 3 children did wetmd 
an> evidence of pathologv in ihi jpptndix the 
regional glinds or the lo er 3 feet .if vtcum We 
nevertheless feel that it is afer to remove a nor 
mal ap}«ndi< m a diabetic ihild having recurnng 
attacks of pain not othenvi e explained than it i<s 
to run the risk of o\ erlooking a mild aj pendiutb 
which at a Htcr date and under less favorable 
Circumstances maj become acute and ptogrev ive 


In the child with diabetes which is cortre'led ard 
has been controlled it would seem as though 
operation under proper conditions could be done 
with a mortabtv lutle if anv higher than that m 
a non diabetic Patient (Table \ I) E^rty ho« 
pitaluation and early operation lor ogns and 
symptoms suggestive of appendicitis is, we be 
beve even more clearly indicated m the patient 
wnlh dnbftw than in the patient v ithout it 

O^ra/tfins Iht hhar) Irael IVe do not br 
lieve in operation upon the so called stoneless gall 
bladder vvith indefinite digestive s/mptoms \te 
do advise cri^ration upon a diabetic patient with 
digestive sj-mptoms referable to gail stone 
demonstr.iteil bv r ra> or because of recurrent 
attacks of pain characteristic of or consistent with 
that due to gall stones when associated with 
roentgenological evidence if cholecystic disease 
We believe that the finding of stones even in the 
presence of very few vvmptottia la an indication 
for Operation in a diabetic pvtient in otherwt e 
good condition 

We behese that the ci-t of biliary tract di'ca e 
as weh as of bilvatv tract surgery is greater m the 
diabetir' than in the non diawtic patient Some 
of the patients ojjciatecf upon in t/iis group were 
evtremdv Jioor risks m which a mortahiy even 
inanon diabetic patient mif,hiha\e beenacceptwl 
as a definite posvibi'ity On Che oitier hand a 
sludv of the fata! ca-^ hows at bast 2 instances 
in which *1 fatal outcome wa not antrupitevf an/J 
in our judgment should not h ive occurreri (Table 
vili Nft 336.3 after an operation 01 

ch-Ction on a man 0/ 55 died of a streplococccj 



FACTORS DETERMINING SELECTION AND 
ADMINISTRATION OF ANESTHETICS 
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I N ANESTHESIA it is axiomatic that the 
drugs employed be chosen to suit the general 
condition as well as the surgical require- 
ments of a given individual This is equally 
true concerning the methods of their administra- 
tion Both become extremely important if the 
patient suffers some definite additional disability 
It IS well known that anesthetics are apt to disturb 
metabolism and to depress function If these are 
already interfered with, the selection of the ma- 
terials used and the modes by which they are 
given must be considered with the greatest care 
While the desired and beneficial actions of anes- 
thetics cannot be forgotten, the harmful effects 
may turn out to be manifold, indeed, all too often 
multiform, like the wretchedness of earth Let us 
review a few of these ill-effects, those on the blood, 
the liver, and the kidneys, and let us remember, 
at this time, that the disturbances which take 
place in these parts do so concurrently and in an 
interdependent manner with the many other up- 
sets in the rest of the organism These disturb- 
ances are as various as the hues of the rainbow, as 
distinct, too, yet thej^ are as intimately blended 

EFJECTS OF ANESTHETICS 

7 1! the blood Of the many changes which anes- 
thetics may produce in the blood, I shall confine 
my remarks to the two which seem more closely 
related to the subject under consideration, namely, 
blood^concentration and acidosis Barbour and I 
(1,2,3) shown that ether anesthesia causes 
the blood solids to increase by 2 to 3)/^ per cent of 
the total weight of the blood This enormous 
blood concentration was found to be due chiefly 
to the migration of water from the blood to the 
tissues, considerable increase m the i\ater content 
of the muscles having been shown following the 
anesthesias of the more powerful drugs, chloro- 
form and ether This blood concentration effect 
can be lessened markedly by the copious use of 
water or dilute solutions before, during, or after 
narcosis 

This brings us to that very grave feature of 
dehydration so often seen in the handicapped 
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patient, and to an important point in the selection 
of anesthetics Intravenous injections of blood 
and isotonic solutions should be made prior to 
anesthesia, and the less toxic substances, nitrous 
oxide and cyclopropane chosen for admimstration, 
or, at least in some instances, it may be more 
propitious to resort to some form of regional anes- 
thesia More attention, than is generally cus- 
tomary, ought to be paid to the dehydrated pa- 
tient who IS about to be operated upon 
That acidosis is very liable to occur as a result 
of anesthesia has been abundantly proved, and 
Roscher has shown that it m^j»<ake place even 
after local or spmal anesthesia Stehle and I (4, 
2 5) have demonstrated that phosphoric acid leaves 
the muscles during ether anesthesia and is neu- 
tralized by the bases, sodium and potassium The 
phosphates are stored to some extent in the liver 
and, after recovery, when kidney function is re- 
sumed, they are then redistributed and partly 
excreted Ronzoni, Koechig, and Eaton have given 
evidence that the lactic acid of the blood is in- 
creased, which harmonizes with the idea that 
phosphates and carbohydrates are intimately asso- 
ciated in metabolism, there being a common pre- 
cursor, a hexose phosphate, called by Embden 
lactacidogen Just recently, Pratt has shown that 
there is considerable variation in the effects of 
anesthetics on the blood-sugar level, and that even 
cyclopropane is capable of raising the blood-sugar 
He states, “There is little evidence to suggest that 
the rise of blood-sugar is other than a welcome 
physiological compensatory phenomenon ” Be 
this as It may, acidosis becomes a serious matter 
for the handicapped patient, especially he who 
comes to operation already in a condition of aci- 
dosis, as for example, the child with severe vomit- 
ing or the diabetic It is our bounden duty, there- 
fore, carefully to select those anesthetic agents 
and methods of administration which are least 
hkely to produce or to enhance the acidotic state 
The choice lies between cyclopropane with ni- 
trous Oxide as a diluent, and spinal or local anes- 
thesia Of this latter, I shall have more to say 
later on Of the former, it is timely to point out 
that the superfluity of oxygen, which is alnays 
given with cyclopropane, will very considerably 
lessen and prevent what little acidosis this gas 
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193S because of abdominal pam diarrhea and loss of 
weight and strength Ife had had a posteiior gastro- 
enterostomy for duodenal ulcer performed iq years More 
His surgical convalescence at that time was not a smootli 
one nor had he ever been completely relieved of hissymp 
toms In recent years he had had several severe hemor 
rhages and about 2 years before we saw him » dugnosts 
of gistrojejunocolic fistula had been made inqnleol this 
condition he had remissions when he was reasonably com 
fortable and was able to carry on with his work as a wool 
broker Bow el movements in the hospital numbered from 
10 to rj in 24 hour« sometimes more and followed im 
mediately the ingestion of food or fluid by mouth Pallu 
tive treatment was wVo,ly unsuccessful On Ajml 6th 
2 weeks after he was first seen a jejunostomy for feeding 

E urposes wias done In <pite of intensive efforts to improve 
IS nutrition 2 weeks later his blood serum proteiii had 
diminished further from j 3 per cent to 3 s per cent and 
the diarrhea persisted just as though food were taken by 
mouth On April 2oth i month alter he wasfirst seen and 
2 weeks after his jejunostomy laparotomy was performed 
A cbvei type of operation was carried out The transverse 
colon jcjutiam and lower two thirds of the stomach were 
removed between clamps A Kerr end to-end anastomcois 
was done on t||p transverse colon and on me jejunum and 
fortunately the third portion of the duedeAum n«s v> 
placed that it was readily anastomosed to the open end of 
Che stomach \ cecostomy was then done The patient 
made an uneventful postoperative convalescence etcept 
that ig days after operation he had a sudden massive hem 
0 cKage in the middle of the nigh t and 4 dass tater a second 
henot bago thoagh not so Urge rertuiring in all j trans 
fusions From then on there were no funhet complications 
and he left the hospital on June 6th, 2}i months after 
admissioD symptom free and ui eecellent condition 
£»iioination of the specimen showed the stomach con 
nected with the lejunum by an opening t j centimeters m 
diameter the edges of which were smooth tbejMuoum 
was connected with the colon by 3 openings the largesi 
3 oenlimecets in diameter each of the other 2 meavunng 
I centimeter m diameter In additjon to these ot>ewpgi 
there was a jejunal ulcer i z centimetecs to diameter 

The number of operationa which we bate per 
formed on the gastro intestinal tract is not large 
as shown in the accompanying table (Table 1 \) 
It IS our belief however from Ihiv small etpeneoce 
and from a larger experience with gaslro-mles 
unal surgerv m non diabetics and m diabetic 
patients with other IcMOns that (i> whenever 
possible evert resection of the large bowel should 
be a 2 stage procedure regardless of the ap- 
parent Condition of patient (a) a preliminat> 
tran«\erse colostomy is preferable to cccostonrv 
preceding resection and anastomo is in patients 
with an obstructing lesion of the left colon pro 
vided the patient is having obstructive symptoms 
and a cleansing of the bowel above the ob true 
lion IS found to be impossible in all other in 
stances a prelimmarv cecostomv should be under 


taken and (3) because of the relationship between 
inleccttjaand dubetes great care sfioufd be taken 
m the selection and execution of the surgical 
procedure so as to assure a minimum of local soil 
mg 

bUMMAIty 

One Uiousand, two hundred and seventy six 
operations upon patients with diabetes melliius 
are reported The case mortality is 8 per cent 

The importance of considering the effect of the 
diabetes upon the patient's cardiovascular renal 
svstem to stressed 

Five hundred and thirteen operations for gan 
grene are reported with a mortality of 13 i per 
cent The mortality for major amputations is 
13 i per cent A piimaiy supracondylar anpu 
tation was done m 31 8 per cent of the cases In 
ICO consecuUve supracoridylar amputations for 
gangrene 93 per cent healed by first intention in 
onlv 2 of the infected cases did the infection in 
voUe the fascia 

Two hundred and four patients with good local 
circulation have had amputations of i or more 
lots for osveomye’ittv or recurrent ulceration 
There were 4 deaths a mortalitv of 2 pet cent 
In t8 cases a higher amputation was necessary, 
in 184 or 00 per cent of these patients complete 
healmg occurred 

Imporianl technical con idefatunv for the 
drainage of infected feet are given The vnpo 
tance of early huspitaluation and adequate sur 
gical treatment of infections of the hand is 
stressed and the results in 70 such cases are sum 
marued 

CarbuncJes> are considered as surgical lesions 
Ll"ctcjsutgtcal drainage after adequate local ard 
general preparation is advocated Results after 
operaltons tor appendicitis and cholelithiasis are 
given and a successful resection of the jejunum 
tran^ver e colon and stomach for gaslrojejuno 
colic hstula ts reportesl 
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olism and of the effects of anesthetics on hepatic 
function, it is easy to see the importance pf careful 
selection and administration of anesthetics in sur- 
gical procedures on the patient who suffers from 
liver disorders Here again both methods and ma- 
terials must be suited to the general condition as 
well as the special surgical requirements of a given 
individual So much for some of the manifold 
amazements to be met in one organ 
In the kidney As changes, analogous to those 
which anesthetics produce m the liver, undoubt- 
edly occur simultaneously in other organs, those 
which may take place in the kidney will be dealt 
with peremptorily It has been known for a long 
time that anesthesia, generally, diminishes the 
volume of urine secreted, and data exist con- 
cerning the effect of anesthetics on metabolism as 
represented by the composition of the urine In 
1928, Stehle and I (26), by using dogs with fistulas 
in the bladder, showed that in ether anesthesia 
there is either a complete cessation in the forma- 
tion of urine or a decided oliguria, that if the urea 
and the chloride concentrations are low in the 
control period, they may rise under ether anes- 
thesia, but, when the initial concentrations are 
high, anesthesia causes a fall m the amounts and 
concentrations of the urea and chloride concen- 
trations of the urine, and that a secretory mecha- 
nism is involved in contradistinction to the filtra- 
tion-re-absorption theory regarding the secretion 
of urine The previously mentioned blood con- 
centration (1) found in ether anesthesia may now 
he seen to be closely associated with this dimin- 
ished efficiency of the secretory process Bruger, 
Dreyer and I (ii) have made observations with 
avertin on dogs with bladder fistulas, and on man. 
We found that in the former anuria always 
occurred immediately after administration and 
lasted for a period varying betw'een 15 minutes 
and I hour, after which marked oliguria super- 
vened, whereas with the human cases, who re- 
ceived only one-fifth of the dose given to dogs, 
anuria did not take place, but there was pro- 
nounced oliguria Nevertheless, throughout the 
periods of oliguria for both dog and man the per- 
centage excretions of urea were alw’ays increased, 
which indicates that there is no evidence of severe 
kidney depression During the postanesthetic 
period there is invariably an enormous excretion 
of phosphoric acid which is undoubtedly involved 
in the acidosis which was found to be present, and 
similar to that produced by ether It has been 
shown by Waters and Schmidt that the urinary 
output is usually suppressed during cyclopropane 
anesthesia and a compensatory increase in excre- 
tion occurs several hours followmg anesthesia 


In fine, it may be said that all general anes- 
thetics cause some depression of kidney activity, 
wherein the rate of secretion and composition of 
the unne is lowered The degree of depression 
varies directly with the depth of narcosis and the 
effects are mfluenced by the condition of the kid- 
neys, by the water content of the blood, and by 
the duration of anesthesia With these factors in 
mind, It is evident that in surgical procedures on a 
patient handicapped by kidney disease, both the 
selection and the administration of anesthetics 
become matter and actuality of grave consequence 

CHOICE OF ANESTHESIA 

Although it has been done rather discursively, 
yet I have attempted to show the close interrela- 
tionship of these 3 sets of ill-effects which occur 
m anesthesia, that is, upon the blood, the liver, 
and the kidney So close is the connection that 
broadly they may be regarded as good examples of 
the disturbance which anesthetics produce on 
metabolism as a whole This interpenetration of 
ill-effects simulates the great interlocking of the 
normal vital functions It is timely, therefore, to 
consider more specifically a few of the salient fea- 
tures concerning the choice of anesthetics and the 
conduct of narcosis 

At once, that real emotion, fear, presents itself 
In this most strenuous of Iron Ages, not nearly 
enough is being done adequately to assuage the 
throes of fear We should cultivate the psycho- 
logical approach rather than pooh-pooh it We 
should win the patient’s reliance by reassurances 
through soft voice and gentle gesture Not until 
full confidence is gained will sedative drugs give 
their most favorable results I believe that such 
drugs should be given more freely than is cus- 
tomary, but in smallish, repeated doses (espe- 
cially for the aged or handicapped patient), begun 
sufficiently ahead of the time of operation in order 
that enough may be administered to almost com- 
pletely obtund the activities of the cerebral cortex. 
Of the lot, it would seem that the combination of 
morphme and scopolamine is generally most de- 
sirable, and Waters (28), of the University of 
Wisconsin, who has been making observations 
with increased doses, finds “little if any change in 
oxygen consumption, a decreased minute volume 
with morphine alone, a slight increase with scopo- 
lamine alone, and a distinctly less reduction in the 
minute volume with the combination ” These 
findings constitute an example of real synergism. 
Of course, when it is desirable to use avertin, this 
drug takes the place of morphine, and atropine 
only may be given with it The most important 
reason for increased premedication is the removal 
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ma> perchanceproduce ^\ith thepfoperalkahre 
state of the blood m \ levi , whenever it is possible, 
the gI>cogen re^-erves of the bndv should tesup 
ported well before operation and after complete 
rccov ery from anesthesia I dislike usiAg glucose 
during operation because at this time there is apt 
to be h>pergl>ceniia It has long bpeo mypmc 
ticp to administer a specially balanced hypotonic 
alkahne sodium and potassium phosphate solution 
immediatef> alter operation having demonstrated 
that nausea is mariedJy reduced and that this 
solution tends to stimulaie the depressed mdi 
vidual (5) Onepuit of solution toevery 50 pounds 
of bodv weight is given rectally This bulky, 
waterv and alkaline solution not only reduces the 
acidosis but lessens the b/ood concentration tnd 
hastens recovery This solution contains potas 
Slum ions which have been showm by Nothmann 
and Wagner, and Nothmann and Guttmann to be 
the most stunulating to any depressed, livmg 
thing, especially when the phosphate anion is 
present and when tie medium is aJkjfme Tlus 
iQ particular, the handicapped patient is led more 
readily (0 a salubrious state Needless to sa> 
fluids are not to be given to the patient with 
edema -uch as that from cardiorenal insufficiency 
So much then from a pharmacological point of 
view tor a consideration of some of the id effects 
which anesthetics may produce on the blood ^ 
much» too in consequence, concerning the choice 
of the drugs and the conduct of narcosis 
On tfie, lutf The tuer, with its immensity, its 
doub’e b'ood supply , Us 100,000 (Sappey ) lobules 
po<ises<ed of orderly innennost arrangements, its 
many vital processes assimilatory and secretory 
and Its diurnal rhythmic activity is truly a 
prodigious organ, the greatest in the body Not 
V uh tanding the redundancy of this huge struc 
lu e it IS very vulnerable and its cells are ev 
tremely susceptible to insult, so that in the very 
performance of tfieir functions these cells succumb 
all too easily \ et they are endowed with remark 
able regenerative powers as has been shown sqva 
rately by several sets of careful oljservcrs and 
reviewed extensively elsewhere {6} Suffice i( to 
say now that Mann and Magath have demon 
strated that it is possible to remove all but the 
two lower ngbt lobes of the dog sh'cr, orapproxi 
matcly 70 per cent without senous damage to me 
portal and vena cava circutatioo Tneamnwlado 
not <eem to suffer from such loss The reason for 
thismav readily be ascertained by examination a 
few months after operation when the tnoreuMm 
ing lobes will he enlarged and the ano jnl ol^ue 
practicallv the Same as beioie operation How 
ever despite liverregenerauow dc-pitc the normal 


appearance of the tissue under the microscope 11 
has been conclusively proved, since the inuoJuc 
Uon ol dye tests, (hat complete functional rctoi 
ery is not fuljy estabbshed for some considerable 
time Liter, at least following the adnutiistcaiton of 
ccrbiiji poisons like phosphorus or chloroform In 
other words, such a phy siological test is more sen 
sitive than lay estimate fo'^ed on bistolaacal 
evidence 

Morereccnilv, Rosenthal and I (23) studied the 
effects 01 various anestheucs on the liver, as mdi 
cated by bile pigment disturbances and by the 
bromsulphalein dy e test for hepatic /uncbo7 Oae 
result of our study was the com iciion that the d\ e 
test affoids a much more definite index 0/ injury to 
the bver cells than do espmapons of bile pigments 
in the blood and urine Lven after 15 miniilfs 0! 
chloroform inhalation healthy doj,s always show 
considerable impairment of hver function, indeed, 
the damage Is frequently so severe that recovery 
IS not effected for 8 or 9 days Twohours ol chlor 
o/orm anesthesia reoinres all ol 6 weeks lot mum 
to normal When ether is used similarly, the func 
lions of the Jner are definitely affected and pro- 
portionately to the degree and length ol narcosis 
out they return to normal m about 48 hours even 
after a 2 hour period ol anesthesia 

Our etpenments with nitrous oxide, as well as 
with ethylene, shored that when sufficient oxv 
gen IS supplied, anesthesia from i to 2 hours pro- 
duced neither immediate nor flelaved impainnent 
of hepatic function, whereas when the percentages 
of oxygen were purposely reduced, all the animals 
sustain^ an immediatfc impairment of fi.r'‘liQti, 
which did Dot return to normal aa with t\he’. bit 
required about 6 days for recovery This is an 
imporlant lesson to learn, namely moat taK'Jly 
to avoid anoxemia during anesthesia 

Still more recently as mvestigalions have k 
vealed, that vs, at least from a practical point of 
V lew, liv cr function is no* disordered following tie 
anesthesias produced by the detiva'ives of bar 
bituricacidf?'/, Vv a>trt ^ ) byvmvlether 

(9), and absolutely rot at all by cyclopropane 
{20/ In each of these ir ’aaiKS the bosjc work 
was done on dogs, and with each dr ug verification 
was obtained from ob'ervattons made on man It 
may be pointed out at this juncture that in so far 
-eswearaf co'’''<*rried, the physiology 01 

••edog-l e>- isudeaUcalwith thatof mans ex 

apt that the dog s is somew hat more resistant to 
poiS(m;> and most cogently , the dog s dose of each 
lA thevt svibstawce;, is much greater than that ol 
mab 5 for example, in the case oJ av ertin it is 5 
time? laiger IVilh these apposite, but cur*ory, 
con ider,ttions of the rdle of the bver m meiao 
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Since ephedrine possesses a stimulating action 
upon the central nervous system in general, as has 
been shown by various authors and recently 
studied more specifically by Raginsky and Bourne 
(21), it seems reasonable to suppose that in con- 
junction with the prolonged effects upon the heart 
and circulation, the central nervous system action 
of ephedrine plays some role in the complete resti- 
tution of the shocked animal ” The united action 
of these 2 chemical entities constitutes perhaps 
the best known example of sjmergism in pharma- 
cology 

Recently, O’Shaughnessy and I, at the Grace 
Dart Home Hospital for Pulmonary Tuberculosis 
and at St Mary’s Hospital, Montreal, have had 
cause to administer these 2 drugs 86 times, during 
that many spinal anesthesias, 23 in thoracic sur- 
gery and 63 for abdominal operations Figures 2 
and 3 are respectively illustrative. It may be 
stated that “2400” is the same “laboratory prepa- 
ration’’^ as used by Dr Melville and was made in 
the department of pharmacology of McGiU Uni- 
versity In the period of time over which this 
analeptic mixture was given during anesthesia on 
86 occasions, there were 199 spinal cases at the 
two hospitals The 113 others did not require 
analeptics during their operation periods, thus, 
herein is a proof of the firm belief which I have 
held for some time, namely, that analeptics should 
not be used routinely nor in anticipation of shock 
They tend to stimulate the central nervous sys- 
tem Raginsky and 1(21), have shown that ephe- 
drine reverses the effects of avertin and will undo 
the desired and purposely produced actions of 
morphine and scopolamine What is more, it is 
known that stimulating drugs may cause contrary 
results when used in normal beings or prior to an 
indication Again, the fact that analeptics were 
not needed in so many of these cases tends to 
prove the statements made above in favor of com- 
plete sedation, particularly that “there will be 
much less fall in blood pressure than otherwise ” 

Figures 2 and 3, with their legends, require little 
further elucidation It will be seen in Figure 2 
that the mixture of ephedrine and pituitary ex- 
tract was given twice This is seldom necessary 
Usually, when it is deemed advisable to use these 
materials, their hj’podermic administration will 
suffice The intravenous avenue is not recom- 
mended unless the patient is very far gone (it was 
hardly indicated in the case recorded in Figure 2), 
because, on occasion, when this mixture is placed 
directly into the blood stream, the blood pressure 
and pulse rate will rise very alarmingly high 

*0f the pitujtarj extract preparations on the market, that known as 
pitressin has the greatest amount of pressor principle 
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Fig 2 M L , a male, 24 years of age, date of operation 
was January 19, 1938, thoracoplasty performed first, sec- 
ond, and third nbs, left At 2 00 p m one-fourth grain of 
morphme and one-hundredth grain of scopolamine nere 
administered, at 3 oo p m one-fourth grain of morphine 
and one-hundredth grain of scopolamine were again ad- 
raimstered In both instances these nere injected sub- 
cutaneously A, Spinal injection of 14 cubic centimeters of 
one-fifteen hundredths of percaine solution, Ethenngton- 
Wilson techmque, patient sitting up for 55 seconds, B, 
5 units of “2400” nith three-eighths gram of ephedrine in- 
jected hypodermically, C, operation begun, D, 5 units of 
“2400” nith three-eighths gram of ephedrine given intra- 
venously, E, operation finished, one-fifteenth grain of 
strychnine uas administered subcutaneously, and 1000 
cubic centimeters of 5 per cent dextrose uas given intra- 
venously 

In the case recorded in Figure 3 there was a 
moderate fall in blood pressure attendant on the 
intrathecal injection of percaine, a subsequent 
marked fall during the manipulations of the py- 
lorus, and an excellent recovery^ following the 
hyqiodermic administration of the mixture of ephe- 
dnne and pituitary extract It is pointed out at 
this tiine that we should not expect too much 
from this analeptic mixture Other well established 
measures must not be neglected, indeed, the body 
fluids ought aU the more to be sustained Recently 
we hax’e been in the habit of giving strychnine, 
i/iS of a grain at the end of operation, and r/30 
of a grain every 4 hours after, for 3 more doses 
This practice is rather empirical, but it is thought 
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t ’ R«spif3tJ0D locf bloo<J pressure (rtaags tmie recorJed m minutes dog 
Icnule 6 4 IdoerMS operstive procedures under ether snesthesu A Inieelion of 
ncstamine (05 rridligriwper kilogrampernunufelor «6iwnutesW#siU«ed 8 hiv 
UtDUM Stopped C 10 minutes later » muture tonomirig 1 miJIifram per kJogratn 
Of epaedrme sulfate and c 5 milligram per bfogram 0/ pituitaiy etlratt (laboratory 
preparation) nas injected D E and F were ij 30 and 60 ainutei later re«pec 
tiielv ether nas required after E to keep (he animal quirt 


of fear Hie apprehensive, the Inghtened jndi 
vidual will all too often become severely shocked, 
particularly in spinal or other forms ol legional 
anesthesia If sedation is complete, there wiH be 
much less fall in blood pressure than othemise 
little or no nau-ea and an agreeable grade of 
amnesia With the exception of those who are »« 
extremis I see no contra indication to the use of 
sedative drugs in the case of the handKapped 
patient all the more as it is recommended that 
small doses be giv en and only repeated in accord 
ance with their effects 

inakptics At this conjuncture ilmavnotbe 
amiss to turn our attention to the analeptics We 
have so little of evact knowledge about this group 
of drugs I shall do no more than draw attention 
to some more or less recent work on the subject 
Melville of the department of pharmacology of 
McGill Uruversity has demonstrated that when 
Ihe pressor principle of posterior pUmtarv c^traci 
is mived with ephedrme and administered to 
cTpenmentallv shocked dogs, the result vs more 
effective than larger mdividual quantities of these 


drugs in restoring blood pressure and respiration 
and in abolishing general collapse Ifistamine 
causes a precipitous fall m blood pressure with 
marked slowing and irregulanty of respiration so 
that the dog finally dies If to such a shocked dog 
7 iroUigrams pec kilogram of ephedrme or i milli 
gram per kilogram of pituitary extract is injected 
in either case, there results a temporary n'C in 
blood pressure with some temporary restoration of 
respiration, but the ammal rapidly relapses and 
dies dvortly If now, as is shown m figure i (by 
permission of Dr jfelvine), a similarly shocked 
dog IS given intravenously a mature contain ng i 
imlhgraTiv per kilogram of ephedrme sulphate and 
o s imlbgram per kilogram of pituitary extnet, 
there occurs a sudden marked rise irt blood pres- 
sure which is well maintained, the respintion 
becomes also definitely improved and soon owing 
to the apparent recovery of the animal, ether must 
be again administered ‘ The effects a e prelum 
ably not due solely to the circulatory atuons ot 
ephedrme and pituitary evtract to arteriolar 
(ephednne) and capillary (pituitary) convtnctwn 
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Since ephedrine possesses a stimulating action 
upon the central nervous system in general, as has 
been shown by various authors and recently 
studied more speafically by Raginsky and Bourne 
(21), it seems reasonable to suppose that in con- 
junction with the prolonged effects upon the heart 
and circulation, the central nervous system action 
of ephedrine plays some role m the complete resti- 
tution of the shocked animal ” The united action 
of these 2 chemical entities constitutes perhaps 
the best knorni example of synergism in pharma- 
cology 

Recently, O’Shaughnessy and I, at the Grace 
Dart Home Hospital for Pulmonary Tuberculosis 
and at St. Mary’s Hospital, Montreal, have had 
cause to administer these 2 drugs 86 times, during 
that many spinal anesthesias, 23 in thoracic sur- 
gery and 63 for abdominal operations Figures 2 
and 3 are respectivelj' illustrative It may be 
stated that “2400” is the same “laboratory prepa- 
ration”' as used by Dr. jMelidlle and was made in 
the department of pharmacology of McGill Uni- 
versity In the period of time over which this 
analeptic mixture was given during anesthesia on 
86 occasions, there were igg spinal cases at the 
two hospitals The 113 others did not require 
analeptics during their operation periods, thus, 
herein is a proof of the firm belief which I have 
held for some time, namely, that analeptics should 
not be used routinely nor in anticipation of shock 
They tend to stimdate the central nervous sys- 
tem Raginsky and I (2 1) , have shown that ephe- 
drine reverses the effects of avertin and vnli undo 
the desired and purposely produced actions of 
morphine and scopolamine 'WTiat is more, it is 
known that stimulating drugs may cause contrary 
results when used m normal beings or pnor to an 
indication Again, the fact that analeptics were 
not needed in so many of these cases tends to 
prove the statements made above in favor of com- 
plete sedation, particularly that “there will be 
much less fall in blood pressure than otherwise ” 

Figures 2 and 3, with their legends, require little 
further elucidation. It mU be seen in Figure 2 
that the mixture of ephednne and pituitary ex- 
tract was given twice This is seldom necessary'. 
Usually, when it is deemed advisable to use these 
materials, their hypodermic administration will 
sufSce The intravenous avenue is not recom- 
mended unless the patient is very far gone (it was 
hardly indicated in the case recorded m Figure 2), 
because, on occasion, when this mLvture is placed 
directly into the blood stream, the blood pressure 
and pulse rate will rise very alarmingly' high. 

>01 the piimurj citract preparations on the market, that knotirnas 
pttressin has the greatest amount of preset pnnciple. 
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Fig 2 M L , a male, 24 years of age, date of operation 
«as January 19, 1938, thoracoplasty performed first, sec- 
ond, and third nbs, left At 2 00 p m one-fourth grain of 
morphme and one-hundredth gram of scopolamine were 
administered, at 3 00 p m one-fourth grain of morphme 
and one- hundredth grain of scopolamine were agam ad- 
minbtered In both instances these nere injected sub- 
cutaneously A, Spinal injection of 14 cubic centimeters of 
one-fifteen hundredths of percaine solution, Etherington- 
Wiison technique, patient sittmg up for 55 seconds, B, 
5 units of “2400” uith three-eighths grain of ephednne in- 
jected hypodermically, C, operation begun, D, 5 units of 
“2400” with three-eightbs grain of ephednne gnen intra- 
venously', E, operation finished, one-fifteenth grain of 
strychmne uas administered subcutaneously-, and 1000 
cubic centimeters of 5 per cent dextrose t\ as gi\ en mtra- 
v'enously 

In the case recorded in Figure 3 there was a 
moderate fall m blood pressure attendant on the 
intrathecal injection of percaine, a subsequent 
marked fall during the manipulations of the py- 
lorus, and an excellent recovery' following the 
hypodermic administration of the mixture of ephe- 
drine and pituitary extract. It is pointed out at 
this time that we should not expect too much 
from this analeptic mixture. 0 ther well established 
measures must not be neglected, indeed, the body- 
fluids ought all fbe more to be sustained. Recen tly 
we have been in the habit of giving stry'chnine, 
I /i 5 of a grain at the end of operation, and 1/30 
of a grain every 4 hours after, for 3 more doses 
This practice is rather empirical, but it is thought 
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prepiratioo; nas lojeeted D E andf «ere ig 30 and 60 minutes lauf respee 
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of fear The apprehensive, the frighfened indi 
\idud niU all too often become severely shocked 
particular!) in spinal or other forms of regional 
anesthesia If sedation is complete, there wiD be 
much less fall in blood pressure than olhemise 
little or no nausea and an agreeable grade of 
amnesia With the exception of those who are i« 
erfrewij, I see no contra indication to the use of 
sedative drugs m the case of the handicapped 
patient all the more as it is recommended that 
Small doses be given and onf) repeated in accord 
qnce with their effects 

Uialeptics At this conjuncture it mat not be 
amiss to turn our attention to the analeptics We 
have so little of ecact knowledge about this group 
of drugs I shall do no more than draw atltnUon 
to some more or less recent work on the subject 
Melville of the department of pharmacologj of 
McGill Unnersit) has demonstrated that when 
the pressor principle of posterior pituitarj ettract 
IS muted with ephednne and admim>tered to 
eTperimentalh shocked dogs, the resoU is more 
eflectiv e than larger individual quantities of these 


drugs in restoring blood piessure and re picaiioa 
and in abolishing general collapse Utstamiae 
causes a preapitous fall in blood pres uic with 
marked slowing and iiiegulanty of respiration so 
that the dog finally dies If to such a shocked dog 
2 nulligiams per kilogram of ephed ire or t milu 
gram per kilogram of pituitary extract is injected 
in either case there results a temporary rise m 
blood pressure ■with aoir t lemporar) restoration of 
respiration, but the animal rapidlj relapses and 
dies short?) If now as is shown in Figure / (h* 
permis ton of Dr Melville) a similarly shocked 
dog tt> given irtravenously a mixture containing r 
m iltig ram per kilogram of ephednne sulphate and 
os miUigTam per kilogram of pituitar) extract, 
tlwre occurs a sudden marked rise m blood pres- 
sure which IS well maintained the respiration 
becomes alsodefinuetyimproved andsoon i>win| 
to titt apparent recover) of the animal ether must 
lie again administered ‘ The effects are presum 
aU> not due solely to the circulator) actions oi 
ephednne and pituitary extract, to artenoUr 
(ephednne) and capillar) (pituitary) constnttw'i 
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But, in execution, local infiltration, field block, 
and the different forms of nerve block anesthesia 
are found by a large number of surgeons to be 
tedious and time consuming. Spinal anesthesia, 
on the other hand, has become more particularly 
a part of the duties of the anesthetist and, in 
consequence, not only is the surgeon freed_ of the 
bother of it, but, through increased individual 
experience, the dangers have become almost neg- 
ligible The advantages of spinal anesthesia are 
very great, especially on account of the muscular 
relaxation and the excellent recovery. O’Shaugh- 
nessy and I (10, 14), have had very satisfactory 
results with the Etherington-Wilson technique for 
spinal anesthesia in more than 1200 cases It 
would seem that spinal anesthesia is only contra- 
indicated wherein, for one reason or another, the 
fall in blood pressure, which it frequently causes, 
is to be feared, as for example, in advanced cardio- 
vascular disease. As mentioned before, it is very 
strongly recommended that relatively large quan- 
tities of depressant drugs be given prior to the 
production of all forms of regional anesthesia, that 
IS, sufficient to thoroughly subdue the activity of 
the cerebral cortex and so replace fear by consider- 
able bemusement 

General. Even for the patient who comes to 
operation without some additional disability, it is 
becoming more and more universally conceded 
that even ether anesthesia may be eschewed and 
place given to less disagreeable and less harmful 
substances If this be true, then, how much more 
so must it be in the case of the handicapped indi- 
vidual For the production of general anesthesia, 
I know of no better combination than avertin as a 
clyster to the patient in bed, about half an hour 
before the operation time — atropine may be given 
simultaneously — followed in the operating room 
by a mixture of cyclopropane, nitrous oxide and 

o.xygen The main object of the nitrous o.xide is 
that of a diluent. More often than otherwise, it is 
advantageous to give these gases by the intra- 
tracheal method. In all cases of operations about 
the head, neck and chest (one thinks more par- 
ticularly of those on the brain and on the thyroid 
gland) this method precludes respiratory obstruc- 
tion and obviates interference rvith the surgical 
procedure from the anesthetist. This method also 
gives absolute assurance of a plentiful supply of 
ovygen directly to the lungs O.xygen is always 
beiieficial in anesthesia, and especially so in the 
incidents of blood dyscrasias, cardiac disorders, 
liver or kidney affections, and disturbances in 
general metabolism Again this intratracheal 
method affords quieter breathing and a softer 
abdomen even though narcosis is not profound 


Combination of regional nnth general anesthesia. 
With respect to a combination of regional and 
general anesthesia, e.xigencies may arise in which 
there exist some good reasons against the use of 
pre-anesthetic drugs, or, at least, of large doses of 

them, then, for psychological purposes, the gases 
may be given together with the production of 
whatever form of regional anesthesia is chosen 
The one supplements and enhances the power of 
the other, much loss of the gases is required, and, 

then, too, thepatientis all thebetterfor the copious 
supply of o.xygen contingentupon theperformance 
There are several surgeons and anesthetists who 
are very much in favor of the combination of 
these 2 procedures 


SUATMARY 

1. Some of the effects of anesthetics on the 
blood, the liver, and the kidney are reviewed As 
their interrelationship is explained, these effects 
are shown to be good examples of the disturbances 
which anesthetics produce on metabolism as a 
whole. 

2. The blood concentration, the acidosis, and 
the impairments of the functions of the liver and 
kidney as well, which anesthetics may cause, are 
shown to be alleviated by the rectal administra- 
tion of large quantities of a hypotonic solution of 
alkaline sodium and potassium phosphates 

3. In order properly to allay fear, relatively 
large doses of cerebral depressants are advocated, 
principally avertin or morphine and scopolamine 

4 Itisshown that comparative!}' large amounts 
of morphine and scopolamine do no harm. 

5 Analeptics are considered, and a mixture 
(Melville) of ephredrine with the pressor principle 
of posterior pituitary extract is recommended 

6. Data are presented concerning the clinical 
use of this mixture in spinal anesthesia. 

7. The present liberal use of carbon dioxide is 
strenuously deprecated and reasons are given 
(Waters, 29). 

8. For the handicapped patient, one of three 
procedures is recommended, namely, regional 
anesthesia, particularly spinal, general' anesthesia 
with the gases, nitrous oxide and cj'clopropane, 
especially by the intratracheal method j or, a com- 
bination of the two. 
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«a* April »o iQjS \ gzttn enteKin<iray mih lisatioo ol 
pylonisjodippendecioffiyAtrepaffarinM At ir jepm 
a subcutaoeoiis juirriion ol ooe lounb gnm ol mor^iee 
and one hundredu grata of acopolainiae wat done Tlua 
anme injection 'laa repeated at 1 49 p m A Spioal inj«c 
tion of ! « bubic centimeters of one fifteen hundredths per 
came solution nas given Ethenogtoo \\dson technique 
patient aiCUag up for 45 seconds B operation brnm C 
5 units of 2400 with three-eighths gram of epnedrine 
adimnistered hypodermically D operation finished One 
fifteenth gram of strychnine nas given subcutaneously and 
1000 cubic eenumeterj of 5 per cent deitrose was wiecied 
intravenously 

that through the action ofstrvchnineon the spinal 
cord, muscle tone might be improved ioUowing 
spinal anesthesia 

Before we Jea» e the topic of anafeptjcs a /e» 
remarks upon carbon dioxide are relev ant W aters 
(29) has shown that carbon dioxide nia> produce 
conv ulsions that surgical shock is not the result 
of low carbon dioxide m the blood and tissues, 
that anesthesia does not cau^e a Jowenag of the 
carbon dioxide content of the blood and tissues 
that postoperative pulmonary atelectasis is not 
necessanij prevented bv carbon dioxide and otj 
gen and that carbon dioxide is a waste product of 
body metabolism just as are the constilucnls of 
unne Waters adv ises nev er to apply carbon dioi 
ide therapy or rcbreathing to prevent oramehorale 
#hoi Simple oxygen therapy is more saUsfac 


tory During anesthesia, dead space and rebreath 
j»g ought to be avoided as much as possible, and 
the carbon dioxide of the expired air removed b\ 
soda lime Waters uses carbon dioxide solely as 
an analeptic when it is desirable to accotrpb H 
rapid ehnunation of toxic v olatile gases and then 
a small stream of pure carbon dioxide is directed 
toward the face These teachings, although. 4 
rectlv antithetical to those of \ andell Henderson 
sound It may be that untold harm has been 
done during the w idespread employment of carbon 
djOTjde, fspeoaHj m anesthesia It may be that 
the fdoxe its value as a drug is magnified, by so 
much the more will its true phvsiological sig 
nificance be forever kept in njind T\c must be 
wary of its use in the case ol the handicapped 
patient 

ANESniElIC PROCEOtrsES 
Thus far I have repeatedly emphasized the 
importance of carefullv selecting those anesthetn. 
agents and methods of administration that are 
least likely to supplement anv patholoncal condi 
tion which mav exist in a patient about to be 
operated upon Ishallnowbemorespenfrc, ami 
state positively that in the light of our present 
knowledge we may make selection from i of 3 
nrocedures. namely regional anestbesu that is 
local or spinal general anesthesia with the gases 
JMlrousoTideand cyclopropane or, a combmalion 
of the two All ether forms of anesthesia seem to 
be contra mdn-ated m the case of any kind of 
handicapped patient In discussing these 3 pro- 
cedures, I shall consider the anesthetic materials 
yoiMfy with the means of ihtir administration 
and tiy to show their suitability to the various 
types of handu-apped patients which, broadly, 
may be regarded under the themes anesthesia id 
brain <urcer) anesthesia in cases of toxic goiter, 
that for Uioracii. surgery, chiefly pulmonary for 
those with cardiov ascular disorders, wherein tfiere 
vs, myocarditis or faibng compensation, those with 
i/npairment of h\er luncUon, for those suffering 
from the effects of intestinal obstruction those 
with diseased kidneys, and, aneabesia on the 
occasion when the arfditionxf d sabdKy i> some 
blood dyscrasia Properly to investi^ale such v 
large question, or set of question* while it 
might yield great advanUges is beyond the scope 
of this paper, set some relevant inklings will he 
made 

/tegional Procaine nupercaine andpontocame 
are the drugs just now in favor for producing 
regional anesthesia \irtuallv thev cause Wile, 

if any impediment in the vital processe* inei 

employinent should therefore be encouraged 
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T he number and excellence of recent ar- 
ticles dealing with nephrolithiasis bear 
witness to the importance of this disease 
It is no longer sufficient for the surgeon 
to remove the calculus, he must make every efiort 
to secure satisfactory drainage of the affected kid- 
ney, he must take cognizance of the composition 
of the stone, so that by proper diet the patient 
may render his urine as unfavorable as possible 
for the formation of a similar stone , he must seek 
to uncover any metabolic disorder such as cyst- 
murea or hyperparathyroidism predisposing to 
stone formation, and perhaps most important of 
all, he must clear up whatever infection exists in 
the kidney Unless these objectives are achieved, 
the stone is likely to recur, and recurrent renal 
stone may be almost as fatal as is cancer 
These facts are well recognized, but we are far 
from having reached the point where we can pre- 
vent recurrence in all cases This paper is con- 
cerned with a discussion of the infectious phase of 
the problem The material upon which it is based 
comprises some 30 cases These patients with 
renal stone were operated upon within the past 5 
years, and the laboratory data are reasonably 
complete Within that period, at least m our 
clinic, we have become much more aware of the 
value of chemical and bacteriological studies Our 
education m this direction has in large measure 
been due to the co-operation of Doctor Fuller Al- 
bright, who has contributed a great deal to our 
understanding of the underlying causes of stone 
formation 

In working over this series of cases, one finds 
many regrettable gaps m the recording of cul- 
tures, stone analyses, and unnary findings How- 
ever, enough factual evidence has been recorded 
to enable us to make a number of deductions 
It IS possible that infection outside the urinary 
tract IS a factor in calculus formation, Randall 
(13) has shown that many renal stones develop 
on calcareous plaques located beneath the mucosa 

1 rom the Urological Department, Massachusetts Genera! 
Hospital 

I’^ented in the Symposium on Urological Infections, before 
the Clinical Congress of the American College of Surgeons, New 
\orL, October 17-21, 1938 


at the apices of the pyramids, and has reproduced 
this lesion in animals by the administration of 
stable streptococcus hemolycin leucocidin The 
experiments of Rosenow, in which he brought 
about the formation of stone in rabbits by inject- 
ing into their blood stream streptococci from de- 
vitalized teeth, suggest another possible cause of 
stone formation from extrarenal foci of infection 

Aseptic stones In this series, s patients had 
sterile urine when first examined The stones in 
4 were predominantly phosphatic in spite of the 
fact that the bladder unne was acid in reaction 
There was no record of the composition of the 
fifth stone In 4 the stones were multiple, in i, 
single One patient was proved by operation to 
have a parathyroid tumor. Although this small 
series of cases does not show it, we believe that 
many oxalate stones are not infected when first 
seen 

A discussion of the causation of aseptic calculi 
does not come within the scope of this paper We 
must recognize the fact that in perhaps the major- 
ity of cases of nephrolithiasis, unne from the af- 
fected kidney shows no growth Schneider, in a 
series of 181 stones, both renal and ureteral, found 
the urine infected in but 57 

BacUhis coli When we considered the bacterio- 
logical findings, both pre-operative and post- 
operative, in these 30 patients, we found that the 
Bacillus coli was the most frequent invader. 
It occurred 17 times, chiefly in conjunction with 
other bacteria and following operation In 4 pa- 
tients the Bacillus coli was found alone at the 
first examination, the calculus in i of these pa- 
tients was phosphatic, in another it was composed 
of uric acid There was no record of its composi- 
tion in 2 Fisch states that Bacillus coli infection 
tends to form stones of calcium oxalate It is my 
impression that as regards the problem of recur- 
rent stone, the Bacillus coH is of no great impor- 
tance The organism can usually be killed by man- 
delic ac_id_ or prontylin, or even by methenamine 
plus acidification, provided there is good renal 
drainage None of the patients with recurrent 
stones showed the Bacillus coli alone Von Illyes 
says that the Bacillus coli can reduce the acidity 
27 
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you will find Bacillus proteus On reviewing the 
history of the patient, you may find one critical 
moment when a more determined effort to clear 
up the infection, more radical surgery for the 
improvement of renal drainage, or even neph- 
rectomy might have saved the second kidney from 
disaster 

The chief reason why a proteus infection is so 
troublesome is that this bacillus is one of the most 
active of the urea-sphtting organisms The im- 
portance of these bacteria was pointed out years 
ago by Rovsing, who found that 71 per cent of 
all recurrent stones developed in kidneys which 
were infected primarily or secondarily by organ- 
isms with this characteristic Hager and Magath 
in 1926, wrote an excellent paper on the role of 
the Bacillus proteus in alkalme cystitis Hell- 
stroem has found that if stenle urine is inoculated 
with the Bacillus proteus and incubated, it be- 
comes alkaline and crystals of ammonium and 
magnesium phosphates are formed In kidneys 
infected with this organism, calculi composed of 
triple phosphates may form very rapidly, some- 
times within a few months Occasionally one 
finds a Bacillus proteus which grows in an acid 
urine In determining this point, one must not 
accept the reaction of the bladder urine at its face 
value The acidity of the total urine may be due 
to a highly acid urine from the uninfected kidney, 
whereas that from the infected kidney is definitely 
alkahne This evidence is easily obtained by means 
of mtrazene paper, and should be routinely checked 
whenever ureteral specimens are obtained 
The significance of these infections has been 
emphasized in all recent articles on renal stones 
Twinem, writing on recurrences after operations 
for nephrolithiasis, says that m 10 cases of this 
type, he found the Bacillus proteus m 6, staphy- 
lococcus in 2, the Bacillus lactis aerogenes in i, 
and the Bacillus proteus and the Bacillus fluores- 
cens in i Barney and Sulkowitch give an excel- 
lent sumary of the situation 
Staphylococcus In 6 patients, the staphylococ- 
cus was found in the stone-bearing kidney prior 
to operation In i of these patients, it was m 
combination with the BaciUus proteus In the 
kidneys from which it was obtained m pure cul- 
ture, the calculus was composed of phosphates in 
2, of oxalates mi In 2 of these patients a pri- 
mary nephrectomy was done In the other, the 
urinary infection cleared up after operation 
The staphylococcus is often referred to as one 
of the urea-splitting bacteria Pillet and Hell- 
stroem have demonstrated this, Eisenstaedt tested 
23 strains of staphylococci for this characteristic 
and found that 7 strains were definitely able to 
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split urea Ammonium carbonate was formed In 
the cases we are reporting, the staphylococcus has 
not been associated with recurrent stones Al- 
bright IS under the impression that the Staphy- 
lococcus albus splits urea and is susceptible to 
prontylin, whereas the Staphylococcus aureus is 
not a urea-splitter and is prontylin resistant 
Bacillus pyocyaneiis The Bacillus pyocyaneus 
occurred once The patient showed bilateral renal 
calcification His cultures showed in addition the 
Bacdlus proteus, the Bacillus coh, and the alpha 
hemolytic streptococcus After 2 senes of treat- 
ments with prontylin, the above organisms disap- 
peared, leaving the BaciUus pyocyaneus m pure 
culture Intensive treatment lasting a full 3mar 
failed to clear up this infection 

Roedehus reports a case of recurrent stone for- 
mation after pyelohthotomy in which the Bacillus 
pyocyaneus was the infecting agent The first 
stone was an aseptic oxalate calculus, Roedehus 
believed that the Bacillus pj'ocyaneus entered the 
kidney by way of the drainage tract, starting 
from an unsterile, unne-soaked, outer dressing 
The second stone was phosphatic, although the 
urine was acid AU known measures directed to- 
ward eradicating this organism were tried without 
success and eventually nephrectomj’ was done. 
The kidnej' showed a number of small abscesses. 
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of the unne (aa important factor in the formation 
of recurrent stone), but clinical espenence seems 
to show that it is not an organism to be fearal 

Bocilhu prcieui The organism neat m fre 
quency to the Bacillus cob was the BaciUus pro- 
teus, pubbc enemy No t m the field of renal stone 
IVe found it m 13 of our 30 patients In only 4 
instances was it present m pre operative cultures, 
in the remaining g it appeared at varying inter 
vals after operation There were 5 patients wbose 
kidneys were drained hy a nephrostomy tube who 
did not develop a proteus infection, and 5 m 
whom the proteus first appeared aUer a neph 
rostomy Seven pjclotomies without renal dram 
age n ere done none of these developed a proteus 
infecuon Fuller Albnght has said that he has 
seen no instance of proteus mfection m a patient 
who had not been subjected to urological instru 
mentation In this senes there were i patients 
who showed the BaciUus proteus m ureteral speci 
mens at the time of their first cjstoscopic evam 
motion Both were women who had borne children 
so It IS possible that thej might have been cath 
eterued at some lime in the past We bekeve, 
however, that primary proteus infection may 
occur, and we shall continue to search Iot an 
example of this which shall be beyond question 

It IS disturbing to believe that so useful a pro- 
cedure as nephrostomy may carry with it the 
danger of intmucing the Bacillus proteus Some 
of our urological stall hold the opinion tbai (he 
continued presence of a rubber tube within the 
kidney in some way responsible It seems to 
me that the most probable ejtplanairon of the 
development of a Bacillus proteus infection after 
nephrostomy is that the organisms gam entrance 
to the kidney pelvis through the open channel of 
the tube during the postoperative period \\e 
have not atuays been careful to keep the outer 
end of the tube free from contamination, and in 
a ward where there are always several patients 
with proteus infection, the bacillus may be in 
troduced through careless handling of die tube 
through irrigations, or by letting the tube he in 
infected unne 

Recent infections by the Bacillus proteus usu 
ally have not been difficult to endtate, provided 
one reahaed the situation and at once appbed the 
proper measures The nature of these measures 
will be considered later 

A case wfcich itfusfrates the imporunce of « proteos 
infection is that of a man jj years of age ’abo »o October 
IOJ7 had a stone removed from bis left kidney by- pye 
lolomy He was operated upon at another hospital, lowe 
have not all the details of his history but «e do know that 
the stone was composed of s nucleus of urtc acw •nd an 
outer layer of carbonates The uric acid most have beeo 


pwciDiUted from an acid urine the unc acut stone tnay 
thin have led to infection an alUJme unne anf finally 
precipitatioi] of carbonates Tie surgeon found some cun 
action at lie ureteropelvic juncuon nhich ie ddatei 
Pouo’mng operation the patient aas given proahlin for 5 
^y» wasputon an acid ash diet andbadtbeieBalpelvis 
Uvaged a number of times lIis bladder unne whicb he 
tested frequently, remained acid Ue do not iaoir atmt 
the omte from fus left kidney In July 193S 9 months 
after his operation x rays snowed a a by i centuncier 
calculus IB the left renal pelvis A pyelogram sho«ed a 
definite dilatation of the ^lv» with apparent nammng 
at the oreteropeWic juncUon The uime frorn the jigbi 
kulney showed a hydrogen ion concentration of j q thu 
(com ^e left a hydrogen ion concentralion of 7 ; The 
Bacillus proteus m pure culture was obtained from the lift 
kidney Both renal functions were good 

On September 9 t9jS the stone nas remoied through 
a pyelotomy incision and provrf to be composed of phos 
pnates A plastic was done on the urtteropelvit junclioD 
and the pelvis drained by a Mo 14 French catheter drawn 
through (be coTtei This was removed u 12 days as it 
tras not draining too well the sinus closed promptly 
Between September ig and fo the patient was given S40 
grains of sutfanilamde but did not tolerate it well ho 
intravenous pyelogrotn on September »p j weeks afiti 
operation showed some dilatation of the ^vts k left 
ureteral spetuneo on September jo was slightty cloudy 
Htth 30 to $0 pus cells per high power £efd Tie Wrozen 
loncODcentration was5 5 The culture showed theSinllui 
proteus and the Bacillus coli 

/h rt/ee studies on tie susceptibility to prontylui of hit 
alraiaot Bacillus proteus as aavocatnbybongand bh s 
ahoH^ Ibe follow mg results ttith aAtBKufadonofabuut 
soo ortamsms pet cubic eenlimetef of urine bacteriosteiir 
started at too milligrams of nrontylm per 100 cubic cenli 
meters (he bacteria n ere killed by joo imJIigranis per too 
cubic centimeters but not by 300 miUigriuna 
was imfated and i per cent jnercuroebrome inititled The 
patient was discharged from the hospital OcloMt r with 
uistructions to force fluids to take an acid ash diet aielh 
enaminc and ammonium chloride and to return for obser 
vation and possibly further pelvic lavage If other mcav 
ores fail anotfier mure heroic fnaJ of pro/itflui limp/ 
would be considered 

<?( the S patients in this series with recurrent slonss 4 
were infected wilh the Bacillus proteus One was a typical 
stone former In February tus this patient passed a 
stone front his left kidaey fa Aovrmber cl the sameyear 
left ureterolithotomy was done in February io}6 a mi 
pyeMilhotomy in October 1936 anghtnephroliihotorBv 
tventuaUy the Bacillus proteus and the Bacillus coli m 
fecturn dcared up under prontylm and *['“ 

therapy but the left kidney showed no " 

and by Ttliogtade pyekgfaphy irregular dilated caly 
wtee demonstrated 

Cases similar lo Ihis can be cafleil fa ttimd fo 
any urofogiat Perhaps one ludne> b«n ae 
stroyed by repeated attacks of stone and hw mq 
to be removed The other kidney meanwhile has 
become infected and possibly has requited a P« 
manent nephrostomy to keep it 
all Stones continue to form the renal 
to Bifecuon and poor drainage bccoroM incicjs 
ingly inadequate It is amazing to s« on i 
autc^y taUe how little t vheve 

sof^tWe In most cases of this type I bfhe 
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you will find Bacillus proteus On reviewing the 
history of the patient, you may find one critical 
moment when a more determined effort to clear 
up the infection, more radical surgery for the 
improvement of renal drainage, or even neph- 
rectomy might have saved the second kidney from 
disaster 

The chief reason why a proteus infection is so 
troublesome is that this bacillus is one of the most 
active of the urea-sphttmg organisms The im- 
portance of these bacteria was pointed out years 
ago by Rovsing, who found that 7r per cent of 
all recurrent stones developed m kidneys which 
were infected primarily or secondarily by organ- 
isms with this characteristic Hager and Magath 
in 1926, wrote an excellent paper on the role of 
the Bacillus proteus m alkaline cystitis Hell- 
stroem has found that if sterile urine is inoculated 
with the Bacillus proteus and incubated, it be- 
comes alkaline and crystals of ammonium and 
magnesium phosphates are formed In kidneys 
infected with this organism, calculi composed of 
triple phosphates may form very rapidly, some- 
times within a few months Occasionally one 
finds a Bacillus proteus which grows in an acid 
urine In determining this point, one must not 
accept the reaction of the bladder urine at its face 
value The acidity of the total urine may be due 
to a highly acid urine from the uninfected kidney, 
whereas that from the infected kidney is definitely 
alkaline This evidence is easily obtained by means 
of nitrazene paper, and should be routinely checked 
whenever ureteral specimens are obtained 
The significance of these infections has been 
emphasized in all recent articles on renal stones 
Twinem, writing on recurrences after operations 
for nephrolithiasis, says that in 10 cases of this 
type, he found the Bacillus proteus in 6, staphy- 
lococcus in 2, the Bacillus lactis aerogenes in i, 
and the Bacillus proteus and the Bacillus fluores- 
cens in i Barney and Sulkowitch give an excel- 
lent sumary of the situation 
Staphylococcus In 6 patients, the staphylococ- 
cus was found in the stone-bearing kidney prior 
to operation In i of these patients, it was in 
Combination with the Bacillus proteus In the 
kidnej-s from which it was obtained m pure cul- 
ture, the calculus was composed of phosphates in 
2, of oxalates in i In 2 of these patients a pri- 
mary nephrectomy was done In the other, the 
urinary infection cleared up after operation 
The staphylococcus is often referred to as one 
of the urea-sphttmg bacteria Billet and Hell- 
stroem have demonstrated this, Eisenstaedt tested 
23 strains of staphylococci for this characteristic 
and found that 7 strains were definitely able to 
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split urea Ammonium carbonate was formed In 
the cases we are reporting, the staphylococcus has 
not been associated with recurrent stones Al- 
bright is under the impression that the Staphy- 
lococcus albus splits urea and is susceptible to 
prontylin, whereas the Staphylococcus aureus is 
not a urea-splitter and is prontylin resistant 
Bacillus pyocyaneus The Bacillus pyocyaneus 
occurred once The patient showed bilateral renal 
calcification His cultures showed m addition the 
Bacillus proteus, the Bacillus coh, and the alpha 
hemolytic streptococcus After 2 series of treat- 
ments with prontylin, the above organisms disap- 
peared, leaving the Bacillus pyocyaneus in pure 
culture Intensive treatment lasting a full year 
failed to clear up this infection 

Roedehus reports a case of recurrent stone for- 
mation after pyelolithotomy in which the Bacillus 
pyocyaneus was the infecting agent The first 
stone was an aseptic oxalate calculus, Roedehus 
believed that the Bacillus pyoc3mneus entered the 
kidney by way of the drainage tract, starting 
from an unsterile, unne-soaked, outer dressing 
The second stone was phosphatic, although the 
unne was acid AH known measures directed to- 
ward eradicating this organism were tried without 
success and eventually nephrectomy was done 
The kidney showed a number of small abscesses. 



the pelvic mucosa was raw and in places necrotic 
A somewhat similar case had been reported b) 
hraenkels who according to Roedelms was the 
first to describe the serious consequences which 
might follow infection bj the Q‘tallusp>ocvaneu^ 
That It IS not alwa>s so pathogenic is shown b> a 
patient recentlj examined, from whose ureter U 
specimens the Bacillus pjoc\aneus was grown in 
pure culture In spite of a considerable degree of 
lower ureteral obstruction due to cancer of the 
cervix and radiation this patient showed little 
evidence of toxicitj or of renal damage due to 
infection 

Although lhe> are not included in this senes 1 
would like to mention 3 cases of renal infection 
with an organism thought to be the Bacillus m 
fluenzE These have ahead) been reported bj 
FuUer Albright Two of the«e patients showed 
bilateral stones with a tendenej to calafication 
ofthekidnej tissue The third who was the wife 
of one of these hail a bilateral infection with the 
same organism but with no calculi The unne of 
the 2 patients with stones was alkaline the stones 
were phosphatic 

The treatment of renal infection for the purpose 
of preventing recurrent stone formation resolves 
Itself largely into the eradication of the Bacillus 


proteus The bacteria which do not «plii 
are relatively unimportant as regards store 
mation as a matter of '"“tv 

should be cleared up if it is possible ^ 

suph>l«:occuvmfectionsha\eusuaU>disapt«^ 

after the removal of the stone If ib«y P*. 

I believe that intravenous administration O J 
of a gram of neo arsphenamin every 3 w 5 
for 4 to 6 treatments, u highly effective 
used this treatment only m y cases *^“,11,, 
instance the infection cleared up “ „i 

Braasch Anson Clark Kevser and other uroi 

may be divided into its medical J , . jcul 
ph 4 s The use of drugs such as ma^elic ac ^ 
and mcthenamine which are active o ) 
acid urine is of course irrational sin 
difficult to alter the urinary ef 

splitting organisms are involved 
fcclive acidiher ammoniurn X Xn 

vides more urea for the bacteria to 
Chute has cited an instance in f ° fected 
very quicklv “TlLnt.lch has «os 

with the Bacillus proteus SulkoMlch n 
gested the use of strontium chloride 
emploved gluconic acid 



I ig 4 Bilateral calcification of the kidney due to the 
Bacillus influenzs 

With the introduction of prontylin, the need for 
an acidiftdng agent has seemed less urgent Re- 
ports as to the success of this drug have been 
someiihat confiictmg In my otvn experience, the 
mfection has tielded to a relatively small dose — 
40 grains a day — with improvement etddent 4 or 
5 da\s after treatment was started, or the infec- 
tion has not xdelded at all I must confess that in 
some instances my courage has not been equal to 
the occasion. I have been so ternfied by the ap- 
pearance of the patient who is blue, apathetic, 
sometimes almost comatose that I have not had 
the hardihood to continue the drug Having had 
one man of 75 \ears of age almost die from a 
bronchopneumonia which seemed to be directly 
due to such a state as this, and still carrj' his 
proteus infection, I have become a half-hearted 
therapeutist so far as large doses of prontylin are 
concerned 


Fig 5 Bilateral calculi in a horseshoe kidney The 
largest stone has been remo\ ed from the right kidney and 
a tube has been left in the pel\-is The stone on the left 
has caused the destruction of that kidney 

ficient to produce the same concentration in the 
unne About one half of the organisms tested 
were inhibited in their grow'th by a 50 miUigrams 
per cent concentration of sulfanilamide, and prac- 
ticalh' all were inhibited by a concentration of 
200 milligrams per cent Since they found that 
only about 50 per cent of sulfanilamide is excreted 
in the active form, to obtain the latter strength, 
a dosage of 120 grains of sulfamlamide per day 
with a urinarx' output of around 2000 cubic centi- 
meters would be required Four strains of the 
Bacillus proteus were tested in vitro by these 
authors Even with a concentration of 200 milli- 
grams per cent sulfanilamide, bactenostasis was 
onh- slight in 2, and moderate in 2 This con- 
centration was not bactericidal in any of the 
strains 


\ highh satisfactorx discussion of the mode of 
acUon and the clinical use of sulfanilamide in 
unnaiy tract infections has been published re- 
cenlK b\ Long and Bliss Thex suggest that the 
effect of sulfanilamide upon the particular stram 
of bacteria should first be tested in vitro MTien 
the lelhal concentration has been ascertained, one 
Is in a position to gixe the drug in quantities suf- 


Since, therefore, we hax-e no reasonably certain 
internal medication upon which we can rely, we 
must turn to the direct application of therapeutic 
media to the kidney pelvis This may be done 
through the ureteral catheter, or through a neph- 
rostomy tube Randall (12), in 1932 suggested 
the use of i per cent phosphoric acid in the renal 
pelxas as a deterrent to the activity of the urea- 



I ijc a \ p>elusram obscures th« cttculus ami $hons 
con*triction at the uretcropelvie junction 

the pelvic mucosa was raw and in places necrotic 
A somewhat similar case had been reported li\ 
FraenkeU who according to Roedehus, was the 
first to describe the serious consequences which 
might follow infection b> the Bacillu»p>oc>aneus 
That It is not alwa)s so pathogenic is shown b} a 
patient recentl> C'camined from whose ureteral 
specimens the Bacillus p>oc>aneus was grown in 
pure culture In spite of a considerable degree of 
lower ureteral obstruction due to cancer of the 
cervix and radiation this patient showed little 
evidence of toxicit> or of renal damage due to 
infection 

Although the\ are not included in this, senes I 
would like to mention 3 cases of renal infection 
with an organism thought to be the Baallus in 
fluenzt These ha\c already been reported by 
Fuller Albright Two of these patients showed 
bilateral stones with a tendency to calcification 
of the kidnev tissue The third who was the wife 
of one of these had a bilateral infection with the 
same organism but with no calculi The unne of 
the 2 patients with stones was alkaline the stones 
were phosphatic 

The treatment of renal infection for the purpose 
of presenting recurrent stone formation resolves 
Itself largely into the eradication of the Bacillus 


•■ig 3 tnmlravenouipyelonram 3 Heek»«f»rremfna! 
of Slone 

proleus The bacteria which do not split urea 
are relatively unimportant as regards stone for 
mation as a matter of course every infection 
should be cleared up if it is possible to do so The 
staphylococcusinfectionshaveusually disappeared 
after the removal of the stone If they persist 
I believe that miraienous administratron of 03 
of a grim of neo arsphenamm every 3 to s 
for 4 to 6 treatments i» highly effective I have 
used this treatment only in 3 cases but in every 
instance the infection cleared uj) It is adv ised by 
Braasch Anson Clark Keyver, and other urol 
ogists of experience 

The treatment of the Bacillus proteus infections 
may be divided into its medical and its surgical 
ph^es The use of drugs such as mandeftc acid 
and methenamine which are active only inhighh 
acid unne i> of course irrational since it is verv 
difficult to alter the unnarv reaction when urea 
splitting organisms are involved Our most ef 
fecUve aciditier ammonium chloride simply pro 
vides more urea for the bacteria to act upon 
Chute has cited an instance in which stone recurml 
very quickly following its use in a kidney infected 
with the Bacillus proteus Sulkowitch his sug 
gested the use of strontium chloride Si k has 
employed gluconic acid 




I'lg 4 Bilateral calcification of the kidney due to the 
Bacillus influenza: 

With the introduction of prontylin, the need for 
an acidifying agent has seemed less urgent Re- 
ports as to the success of this drug have been 
somewhat conflicting In my own experience, the 
infection has yielded to a relatively small dose — 
40 grains a day — with improvement evident 4 or 
5 days after treatment was started, or the infec- 
tion has not yielded at all I must confess that m 
some instances my courage has not been equal to 
the occasion, I have been so terrified by the ap- 
pearance of the patient who is blue, apathetic, 
sometimes almost comatose, that I have not had 
the hardihood to continue the drug Having had 
one man of 75 years of age almost die from a 
bronchopneumonia, which seemed to be directly 
due to such a state as this, and still carry his 
proteus infection, I have become a half-hearted 
therapeutist so far as large doses of prontvlin are 
concerned 

A highly satisfactory discussion of the mode of 
action and the clinical use of sulfanilamide in 
urinary tract infections has been published re- 
cently by Long and Bliss They suggest that the 
euect of sulfanilamide upon the particular strain 
u , should first be tested ui vitro When 
the lethal concentration has been ascertained, one 
IS in a position to give the drug m quantities suf- 


Fig s Bilateral calculi in a horseshoe kidney The 
largest stone has been removed from the right kidney and 
a tube has been left in the pelvis The stone on the left 
has caused the destruction of that kidney 

ficient to produce the same concentration in the 
urine About one half of the organisms tested 
were inhibited in their growth by a 50 milligrams 
per cent concentration of sulfanilamide, and prac- 
tically all were inhibited by a concentration of 
200 milligrams per cent Since they found that 
only about 50 per cent of sulfanilamide is excreted 
m the active form, to obtain the latter strength, 
a dosage of 120 grains of sulfanilamide per day 
with a urinary output of around 2000 cubic centi- 
meters would be required Four strains of the 
Bacillus proteus were tested tn vitro by these 
authors Even with a concentration of 200 milli- 
grams per cent sulfanilamide, bacteriostasis was 
only slight in 2, and moderate in 2 This con- 
centration was not bactericidal m any of the 
strains 

Since, therefore, we have no reasonably certain 
internal medication upon which we can rely, we 
must turn to the direct application of therapeutic 
media to the kidney pelvis This ma}' be done 
through the ureteral catheter, or through a neph- 
rostomy tube Randall (12), in 1932, suggested 
the use of i per cent phosphoric acid in the renal 
pelvis as a deterrent to the activity of the urea- 
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splitting bacteria He obtained a number of cures 
b\ this method Von lll>ts emplo>ed silver nit 
rate, AIbnght has suggested the use of a solution 
of sulfanilamide as a pelvic irrigation 

Of the 13 patients with the ^ciUus proteus 
infection 2 had primary nephrectomies and their 
urine became sterile One, however has passed 
a stone trom his remaining kidnev Three had 
■'econdarv nephrectomies, all about one \ ear after 
the first operation All 3 had obstruc ion at the 
ureteropelvjc outlet their iidneis nerein various 
«tages of disintegration Stone had recurred ui i 
in another, 2 fragments left behind at the first 
operation showed little mcrea e m size These 
patients had had nephrostomies, but were victims 
of faulty drainage Pour that had nephrostomies 
got nd entirelj of their infection One patient 
who had a nephrostom) remains infected one is 
still in the hospital but with a strongly aad unne 
he promises to become free from miection One 
wascuredby sulfanilamide and tnandelic acid In 
one the Bacillus proteus continued in spite of 
sulfanilamide 100 grams a day for 8 days were 
administered 

The surgical measures to be emploved in pa 
tients with infected stone bearing kidnevs are 
vanous and should be based upon a thorough 
knowledge of the facts The sue shape and dis 
tnbutioR of the stones the separate functions of 
the kidnC/- the type of infection present, the 
condition of the other kidney, all mSuence ore s 
treatment of the diseased organ Two ends must 
be kept in mmd prevention of sta~is and eradica 
tion of infection If it appears unlikely that all 
fragments can be removed nephrectomy should 
be considered if the other kidney is sound for in 
my experience it is seldom that one can sterilize 
a kidnev m which are left pieces of stone This 
rule IS not absolute of course but gcneralh 
^peaking a bit of infected stone is a sore cau*^ for 
recurrence The same principle holds in cases of 
stasia even if the kidnev is not infected previous 
to operation it probably will become •>«> afle 
wards Vith a kidney which shows a marked 
degree of hv dronephrosis the operator should con 
sider nephrectomy consenatne renal surgery 
about which somuch has been writ ten is eminently 
de irable but a better guarantee of future health 
IS to remove a kidney which has too many poten 
tiahtie® for getting mto trouble If the upper or 
lower talyx is dilated resection of the corre 
spending renal pole is a wise precaution 

Nephrostomv isatjme honored procedurewhidi 
has been thought well of by many ucclogKs} -ur 
geons Gumming, writing on the value of pro- 
longed nephrostomy drainage after removal of 


tolcuh cited von Lichtenberg, Chute, Cabot 
Bugbee Winsbury mue Papin, and Crosbie as 
favoring nephrostomv in some instances lor long 
periods Counseller and Hoerner agree that neph 
tostomy aids the eradication on infection and the 
restoration of function After analysing a senes 
of 181 paueals operated on for renal stone at the 
Mayo Clinic in the years 1929 to 1933 these 
authors concluded that the results when nephros 
lomy was done were better than those when it 
Has not done despite the fact that the kidnevs 
subjected to drainage were moreseverelv damaged 
onginaliv 

V^on lUyes writing on recurrent calculi said 
that he had 6 per cent recurrences after Si neph 
rotomies, against S 7 per cent recurrences m 510 
cases of pyelotomy orureterotomy Hecommeots 
on the value of transrcnal drainage when clots 
are present, especially if infection exists and in 
kidneys with dilated, stiff walled calyces It w 
his custom to remove the tuhein b to $ days 

In the series of vases upon which this paper is 
based a vatheter was drawn through the renal 
cortex into the pelvis in u patients The tube 
was left m for 12 or 14 davs in almost all of the^e 
cases but m one patient it was left for 4 months 

The value of prolonged kidney drainage is 
illustrated by the following history 

Tb< patisnt a man 44 yean of age entered the Ifa^er 
Memorial Uospitalon January 20 1936 with an anunaot 
S days duration his non protein nitrogen was iij tnim 


left balled nbicb had Men destroyed by a stone impailed 
in the upper ureter On the right there w ere 4 stones one 
3 eentimeters in diameter and j smaller ones The urtlers 
*e« «ath«t»ttMd only a bougie could be passed to the 
Wi kidney A catheter was left in the right tidncy for » 
days As drainage through this catheter was inaOcquilf 
on January ji the large stone on the right was rerno\td 
through apyelolomy and a catheter drawn into tnepewn 
through the cortex The unne at this tune shonei no 
gnnvth EwHteeo days after operation it showed the pacn 
lusMliaod the BaciUus proteus and one month after the 


Bacillus proteus alone ITiree weeks after the oncration 
upon the rwhl kidnry Iheleftkiiney whichftasfouoot® 
befunctwnless wasremoved Tht p twV jssd «cKir!trd 


from the hospital with a catheter in the nehl kidney this 
catheter be kept closed but he irrigated his renal pelsw 
twice a day with potassium permangana t He look P'W 
chrome ortjly for 4 weeks then methenamine Three 
Inonvhsafterbi fitst operation he passed the i small stones 
that had been left in the kidney hour months alter o^r 
ation his urine was clear and constantly and the ca hetet 
Was removed for good having been changed several tunes 
m the meantime For j i >tirs he has been under obscr 
r»tio*v No new atones have formed and his urine is 
free from pus 

The emplov-nvent of nephrostomy m an infected 
krdMy to m accordance with surgical principle' 
Xt provides free drainage which iv es entiaf m 
the clearing up of infection It enables one to 
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wash out old blood clot, bits of fibrin and necrotic 
tissue, and to irrigate the renal pelvis with bac- 
tericidal solutions, with those designed to change 
the reaction of the urine, and with those calculated 
to dissolve the bits of crystalline material which 
may be adherent to ulcerated areas in the pelvis 
or calyces All these factors are important in pre- 
venting the formation of new stones, and in bring- 
ing about the sterilization of the kidney I am 
not sure that it matters greatly what solution is 
employed Potassium permanganate, i 3000, is a 
good solvent of mucus, mercurochrome, boric 
acid, silver nitrate, phosphoric acid, acnfiavine, 
and doubtless many other solutions have been 
used The mechanical effect is probably the most 
important 

The same holds true with postoperative lavage 
of the renal pelvis through a ureteral catheter 
This measure is often neglected, but I believe it 
to be of great value in certain situations It is 
especially useful if there is any question of ob- 
struction to drainage, both because of the effect 
of irrigation and that of dilatation Keyser em- 
phasizes the latter effect, he dilates the ureter, 
sometimes to a No. 16 French catheter 
If simple pyelotomy is done, one should not dis- 
charge the patient until his urine is sterile The 
administration of appropriate urinary antiseptics 
and if necessary, lavage of the renal pelvis, should 
be continued until the infection is eradicated 

CONCLUSIONS 

1 Renal infection is not a factor of major im- 
portance in the formation of the majority of 
primary renal calculi 

2 In the formation of recurrent stone, with 
the exception of those due to hyperparathyroidism 
and to cystmuria, infection is of the greatest 
importance 

3 In such cases, the Bacillus proteus is the 
organism most commonly found 

4 The urologist’s duty is not fulfilled with the 
removal of the stone, he must then employ 


every possible known measure to eradicate the 
renal infection 

5 In order to do this successfully, he must vary 
his surgical procedure according to the circum- 
stances of the case This may mean nephrectomy, 
partial nephrectomy, nephrostomy, or pyelotomy 

6 No case of renal stone should be regarded as 
satisfactorily concluded until the urine has become 
sterile 
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El ONEPHRITIS AND ITS IREAIMENT 

WHLIAMF BRAASCH MD 


B LFORE we go anj further, let us first get 
straight what we mean b> the term 
t pveJonephnfJS It Ja general!} recognteed 
that there are two distinct t\T)es of renal 
infection, namely, a primar> hematogenous infec 
lion predominating in the renal torfer and a 
lesion predominating in the central portion of the 
kidne>, which is usual!} called p>eIoDephntis 
The path c! infection wath pjelonephnlis is 
generallv regarded as ascending rather than blood 
borne and the bacteria usuallj belong to the 
bacillar} group To repeat, there are two distinct 
tj-pes of renal infection t\pe i, the cortical 
hematogenous infection often requiring surgical 
treatment and t\-pe 2 p}efonephntis, usuatl} 
ascending from the lower levels of the urmarv 
tract, wnth predominant bacillar} infection and 
seldom requiring surgical treatment 
The subject of renal infection however is not 
as simple as this schematic outline would suggest 
since man} variations and a mingling of the two 
l>pes are often observed Nevertheless there arc 
tfefinite clinical data which Jiffereniialc ihe<e two 
groups and which should be recognized m the 
clinical consideration of the subject The t> pc of 
renal infection that I am discussing is the ascend 
mg form of infection orpvelonepbntis Jfp)e)o 
rephritis is an a«cending infection how does it 
get up into the kidnev from the genitalia and 
lower unnar} tract’ That is a problem which 
remains unsolved However the two most prob 
able avenues are through the ureter and through 
the Kmphatics How can the infection asccnil 
directlv up the ureter m the face of penstabis’ 
This is explained b} a combination of possible 
backpressure incompetent ureterovesical valve 
and reverse peristalsis the latter occurring more 
frequentlv than is gencrallv realized 

TVTES or PVELONFPIIRITIS 

In the discussion of pv cloncphritis let us rccog 
nize that there are three clinical phases of this 
disease namelv the acute recurring and chronic 
forms Acute pvelonephniis is b} fir the most 
common lesion in the geniio urinarv tract In 
fact next to respirator} infection il probabl} is 
more common than infection in anv other field 

FtomlheV«ctiononlrobn'clThe\I»»o(lini 
1 rr^nle<l ft the um on t r log; al I nic non 

Ihe Clinical ConRrfMof the Vmencan ( olltfie «( Suigeon \ew 

tcfl October ? ii lAJ* 
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FACS Rochester Minnesota 

P}elonephnti 5 occurs more frequenll} m the 
female in its acute form and more often in the 
mafe in its chrome form This is due to the greater 
susceptibilit} of the urinar> tract in the female 
to acute ascending infection and on the other 
hand to the fact that there are chronic foci of 
infection m the prostate and adnexa which are 
the usual basis for chronic p}elonephntis in the 
male hfost cases of acute pjcionephntis in 
either child or adult are of short duration and 
are self limiting The medicine we give these 
pidenls IS often giv en credit for clearing up infec 
lion which in realit} has been overcome b) 
natural resistance However when the infection 
persists fonger than 4 or 5 days and when it 
IS accompanied b} fever and chilh nature is 
maieriallv aided b} the administration of anv 
of the various chemotherapeutic agents now 
available 

The second form of pvelonephrilis to be con 
sidered is charactenzeff b) recurring attacks of 
acute p}elonephrilis The periods of infection 
may persist over several weeks or months and 
recur after a v anable lapse of time In the inter 
va] although the patient is free of symptoms 
careful and persistent search of the urine will 
often show the jiresence of a few baciena vndi 
eating that the renal infection in most of these 
caries >5 dormant rather than eliminated 
The third type of p>donephnlis is its chrome 
form and this is the most difficult to ov ercome of 
the three The first two types of reral infection 
usuall} will respond torecentl} devefoped chemo- 
therap} and control of the etiological nclors but 
chronic pyelonephritis offers an entirely different 
problem In using the term chronic p\ elonepFintis 
I refer only to those cases in w hich renal infection 
has pcrsistevl over a period of at least i jenr 
Chronic pyelonephritis involves both kidneys 
with rare exceptions In fact when only one kid 
ne\ IS found to be infected over a long period of 
time It can be assumed that a secondary compli 
cation IS present which in most cases will necessi 
Ule surgical treatment Chronic pyelonephrilis 
often runs a course of many years without great 
curtailment of life or its activities Unless comph 
cations occur patients usually suffer on!} from 
dysuna and frequency ind 10 many cases become 
inured ton In about ©percent of cases immun 
itv IS developed and the infection is graduvlK 
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eliminaled In others, however, such complica- 
tions develop as secondary hthiasis, hematuria, 
and ureteral or pelvic obstruction as the result of 
cicatricial deformity In still other cases the 
infection and cicatricial changes in the renal tissue 
curtail glomerular activity so that the renal func- 
tion suffers materially, with the usual symptoms 
In a few cases this destructive process is confined 
to one kidney and the condition may then require 
surgical treatment 

There is no doubt that the infecting organism 
in the female ascends through the urethra into the 
bladder much more frequently than is generally 
recognized Countless women who complain of 
urinary frequency and dysuria — the so called 
irritable bladder — in most cases will be found on 
endoscopic examination to have evidence of 
infection in the urethra The treatment in these 
cases should start with elimination of vaginal 
infection, chronic cervicitis, and infection in the 
periurethral glands and tissues Urethritis, so 
often overlooked, lends itself readily to such 
simple treatment as dilatation of the urethra if 
this is found to be cicatricial, and the application 
of antiseptics, such as protargol or argyrol, by 



Fig 2 Bilateral pyelonephritis vith cicatncial changes 
in pelvis of left kidney, characterized by constriction of 
infundibulum and bulbous enlargement of upper calyx 
Contraction of other calyces 

means of urethral suppositories or tampons 
Urethritis is frequently accompanied by an eroded 
or prolapsed urethral mucosa This should be 
treated by a combination of local applications 
and soothing ointments, never by cautery Of 
primary importance also is the elimination of all 
possible distant foci of infection By taking these 
simple precautions in the female, most cases of 
persisting or recurring acute urinary infection can 
be overcome Similarly in the male, recurring 
attacks of pyelonephritis can usually be traced to 
a persistent, virile infection in the prostate In 
curbing reinfection, the usual treatment of mas- 
sage IS greatly aided by liberal doses of sul- 
fanilamide compounds 

Another form of renal infection which assumes 
the clinical character of a glomerular nephritis 
rather than that of pyelonephritis is sometimes 
observed and requires special consideration 
Although the clinical data resemble those accom- 
panying nephritis and are frequently influenced 
by a variable degree of renal insufficiency, 
nevertheless its infectious nature is disclosed by 
l'j5 1 Chronic bilateral pyelonephritis Deformity the presence of pus cells in the sedimented urine, 
'^'’“racterized by cicatricial irregu- and with persistent effort and refined methods of 
> . atonic dilatation in the upper third culture, bacteria can often be found Its infec- 
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lie 3 Bitateral p)elonepbnti9 Cicatncuil chanim 
involving calyces characterued by constrKtion of in 
fundibula ana clubbing of toner calyc Atonic dilatation 
m the loner segment ol ureter on both sides 

tious nature is corroborated b> the fact that the 
administration of sulfanilamide and its denva 
lives has been followed b> definite improvement 
Although the«e drugs ma> not be eliminated m 
the urinary tract when the renal function is 
reduced nevertheless their sjstemic actionina> 
have a bactericidal effect I have observed a 
number of patients with acute exacerbation of 
renal infection accompanied bv renal insufGacncj 
who could not tolerate oral administration but 
who unproved to a marked degree following the 
subcutaneous injection of prontosil and sul 
fanilamide 

Retention of urine is a common and often 
senous complication following intra abdominal 
and pelvic operations It almost invanabl> fol 
lows resection of the lower bowel for malignant 
lesions because of temporary injurj to the 
innervation of the bladder Unless the retention 
IS relieved distention of the bladder with renal 
back pressure and infection will result Calhcten 
zation IS usually neccssar> and should be done 
prompll) Otherwise secondar> infection which 
usuallj follows wall ascend to the kidnevs Bv 
the simple expedient of giving the patient 5 grams 


or o 3 grams, of sulfanilamide 3 or 4 times a da\ 
starting immediatel> after the operation renil 
infection from postoperativ e catheterization u'u 
ally can be overcome 

In the treatment of recurring or chronic renal 
infection the first step to take is to male sure lhai 
the infection is primary and not secondarv 
Pjeloncphntis which is secondary to some 
underlying lesion such as stone tuberculoais or 
obstruction in the bladder or ureter probablv 
occurs more frequently than does primarv renal 
infection 

Tliese factors having been excluded the nut 
thing IS to determine the type of bacteria present 
If there is any one thing that has been learned 
in the development of modern ihcrapv of urinary 
infection, it is the neces ity of a working knonl 
edge of bacteriology 

It would seem that necessitv has made bac 
tenologists out of urologists or to be more 
accurate has made urological bacteriology Tor 
the purpose of the average clinician however, il 
IS necessary to be familiar w ith only a few sii^Ic 
observations in bacteriology Microscopic diner 
entiation between the two mam groups of bacteria 
namely bacilli and cocci 1$ essential to adequate 
diagnosis 



ngbt grcltr 



BRAASCH: PYELONEPHRITIS AND ITS TREATMENT 537 


Why Js It necessary to differentiate the bap- 
teria? For the simple reason that some bacteria 
respond better to certain drugs than to others 
It IS true that it may not be necessary to know 
the exact bacteria involved if the infection yields 
readily to routine chemotherapy. However, this 
is not the rule, and when the infection persists or 
recurs a bacterial study is essential to successful 
treatment The main types of bacteria can be 
recognized easily and ndthout elaborate laboratory 
facilities For practical purposes the simple Gram 
stain of the dried unnary sediment may suffice 
Microscopic examination will readily determine 
the presence of cocci or bacilli and whether they 
are gram-negative or gram-positive. Although 
gram-negative bacilli are most commonly observed 
with pyelonephritis, any type of bacterium may 
be present and in many cases the bacteria are 
mixed. 

When it is desirable to identify the various 
types of gram-negative bacilli, cultures can be 
made from the urinary sediment. The 3 bacilli 
which occur most frequently and have the great- 
est clinical significance are the colon bacillus, its 
tough little cousin aerogenes, and the tenacious 
Bacillus proteus It is desirable to distinguish the 
latter because it splits urea, causes alkahne urine, 
and may be hard to eliminate Of the cocci the 
gram-positive cocci, including staphylococci, are 
more frequently seen than streptococci One form 
of streptococcus, however, the weakly Strep- 
tococcus faecahs, is frequently found m the urine, 
either alone or more often in conjunction with 
bacillary infection It can usually be recognized 
by its shape and its peculiar appearance with 
the Gram stain 

Let me warn the readers, however, about one 
thing Just because the patient’s symptoms dis- 
appear and there is no longer pus in the urine, it 
does_ not mean that the infection is completely 
eliminated. Time and time again I have seen 
symptoms disappear completely after a short 
course of treatment, microscopic examination of 
the urine revealed no pus cells and the patient 
was allowed to go rejoicing Within a few weeks 
or months, however, the symptoms recurred and 
often an acute^ infection followed This could 
have been obmated easily by remembering the 
fact that bacillary infection frequently persists 
when symptoms and pus cells disappear. It is 
essential, therefore, in the employment of any 
Ysatment, that Gram stains or cultures 
01 the urine be made for some time after the 
symptoms disappear and that the treatment be 
continued for several days after cultures have 
become negative. 


RECENT DEVELOPMENTS IN THE TREATMENT 
OE URINARY INFECTION 

In no other field of medicine has there been a 
more revolutionary change in therapy than has 
taken place during the last 3 years in the treat- 
ment of infections in the urinary tract. Recent 
developments in chemotherapy have completely 
altered our theories and methods of treatment. 
The genesis of these recent therapeutic agents 
reads like a romance Progress from acidification 
of the urine to the ketogemc diet and the use of 
mandelic acid in the treatment of urinary infec- 
tion now seems logical and simple, but in reahty 
it represents giant strides 

Mandelic acid is being largely replaced by the 
more efficient sulfanilamide-hke compounds Its 
use is limited largely to certain bacillary infections 
and it is effective only when the urine is made 
highly acid, which in itself is often either objec- 
tionable or impossible However, occasionally it 
will eliminate bacilli when the sulfanilamide com- 
pounds fail to do so, and it is peculiarly bac- 
tericidal against Streptococcus fsecalis Occasional 
cases are observed m which bacillary elimination 
rs possible only by the combined use of mandelic 
acid preparations and a modified ketogemc diet 
Mandelic acid is often used when the patient is 
unable to take sulfanilamide. 

It was only in 1935 that Domagk discovered 
the bactericidal properties of prontosil with infec- 
tion m mice, and soon after this the observation 
was applied to human mfection Since then this 
drug and its derivatives have swept like wild 
fire across the therapeutic horizon, so that today 
it probably is used more widely and for a greater 
variety of infections than any other drug in the 
history of medicine 

These two drugs have given us means to com- 
bat mfection in the urinary tract far more 
efficaciously than ever before It will be impos- 
sible in this paper to give adequate consideration 
to these therapeutic agents It will be possible 
only to refer to some of their more important 
qualities and to a few recent observations which 
have been made on their use 

Sulfanilamide is bactericidal against all bac- 
teria appearing m the urinary tract Its efficacy 
vanes m degree, however, with the type of bac- 
teria present, the pathological condition of the 
tissues involved and the degree of immunity on 
the part of the patient Sulfanilamide is par- 
ticularly efficacious in urinarj'^ infections with the 
colon bacillus, Aerobacter aerogenes, proteus and 
their brethren It has been a godsend in the cases 
of infection with proteus, which in the past has 
been most difficult to eradicate from the urinary 


SURGERY, GYNECOLOGY AND OBSTETRICS 


tract It IS k>s efficacious with coccal iDfections, 
although more often than not it will 
them Sulfanilamide is almost impotent against 
Streptococcus fEcahs, and it will usually be 
necessary to fall back on mandefic aad therap) 
m order to eradicate this organism 

The action of sulfanilamide wnes widely so 
far as the patient is concerned It is most ef^ent 
in children and in younger adults, who seldom 
experience an> toxic reaction In the elderly 
patient it should be given with care, since it 
seems to be far more (otic and its use is often 
accompanied b> marked acidosia The greatest 
objection to it is undoubtedly its toxic effect, 
which limits Its use m maD> adults over 40 
jears of age 

The drug manifests its toxicit> m tnan> wa>-s, 
which by this bme are well known to almost 
ever>one such as malaise, gastric symptoms, 
weakness skin eruptions, and so forth Most 
dangerous ind insiious are Ganges m the blood 
characterued by agranular leucopenia It i> 
cunous that tho*-e who use it most nrdetyaad ui 
the largest doses seem to observe less violent 
reactions than those who use it occasional!} It 
should be made emphatic, however, that where 
blood changes and the subjective symptoms of 
toxicit} are apparent, its use must be discon 
tinued immediately or resumed with great cau 
uon and m small doses 

In regard to the tissues involved, experience 
has shown that sulfanilamide is not of much value 
ici tissues which have recently been traumatized 
as at operation For instance follontng renal 
plastic operations or transurethral prostatic resec 
tion the drug has little or no inffuence on the 
infection m the tissues involved However if the 
infection persists a month or so after the ussues 
la the operative field are healed sulfanilamide 
tfiay be of value in eJinunating Che infection 

Sulfanilamide seems to be least efficaaous with 
advanced chronic pjelonephntis because of sec 
ondary anatomical changes in the renal tissues 
There is a vast difference in the results obtained 
in therapy for chronic and for recent renal uifec 
tion With chronic pyelonephritis the acalncial 
changes surrounding a localized area of infection 
are such that the drug apparently cannot func 
uon It IS true that many patients with chrome 
pvelonephniu will respond to the drug to a 
i^arUble extent and la many casts the utfectioo 
may eventuaUv be eliminated However, when 
the infectton is widespread when accompamed 
by such complications as hematuria, secondary 
lithiasis, or interference with renal diainaf,c the 
chances for improvement are not too good In 


former years several hundred paUenu with 
chronic pyelonephritis were observed annuall) at 
TTie Jlayo Clinic In spite 0/ the fact that receat 
chemotherapy has been employed only a few 
years, the number of these pauents obsen-ed 
today IS only a fraction of tiit fonaeriy seen 
This reduction is probably due to two causes 
first, the efficacy of chemotherapy in the uncom 
plicated cases of chronic pyelonephritis and 
second the fact that chrome pyelonephritis is 
being prevented by overcoming the infection m 
tie acute and subacute forms There is no doubt 
that sulfanilamide and its derivatives havcalready 
reduced the incidence of chrome pvelonepbntis 
and they bid fair to control if not ebrnmate one 
of the most trying diseases involving the urmaiy 
tract 

Repeated efforts have been made to modify 
sulfanilamide or to find substitutes which would 
not bav’e its toxic qualities Although prontosH 
was first employed m combating laJecPon fi 
was supplanted in clinical use by sulfarulaioide 
because the fatter seemed more bactencidaf In 
view of the fact, hoffever that prontosil is lesi 
toxic, there has recently been a (endeocy to 
return to its wide employment Afodificatioriv 
were made which rendered prontosil more soluble 
and the resulting compound is called neoprontosQ 
soluble This compound which wtU soon be 
available for general use apparently has the 
same bactericidal qualities as sulfamlamide, but 
Is much less toxic It probably will be vndeh 
employed as soon as it is released by federal 
auihonlies for general use 

It IS now being realized that large doses of 
sulfanilamide compounds are unnecessary m 
many cases 0/ lalecHoa in the un/iJiy tract 
Smitler doses, frequently as «miU as c *5 
grams, or 03 to i gram daily will often suffice 
10 keep the infection under control and mil 
usually cauve no toxic reaction This is pirticu 
larly true with chronic or recurring attacks 01 
pyelonephritis If these small doses are admtnis 
ter^ continuously to the patient in the interval 
between attadcs, recurrence is frequently pre 
vrCDted Small doses may also be of value with 

chiotiic inoperable pyelonephriti-' complicated bv 

either primary or secondary ureteral obstruction 
or stone I have observed patients suffering from 
advan-ed chrome pyelonephritis with poor renal 
drainage and others «ath extensiv e bilateral renal 
lesions and secondary renal infection who when 
given s grams or 0 3 gram, of sulfarulamide 
daily over a penod of a month reported that tW 
unne cleared to a brge extent and that the 
febnie attacks were prevented However, when 
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suHanilamide is given preliminary to renal opera- 
tions, it will seldom eliminate secondary renal 
infection unless the primary lesion is corrected. 

Theoretically, it would seem that if correctly 
prepared, vaccines, antigens and the like should 
be of therapeutic value. Although vaccines were 
formerly employed widely in combating renal 
infection, as a result of unsatisfactory experiences 
their use has been gradually discontinued. 
Recently attempts have been made to modify 
their preparation with some success. These modi- 
hcations consist largely of greater care in obtain- 
ing the infecting organism, dilution of the strain 
in culture, preparation of the vaccine after shorter 
incubation, and detoxication by means of salines. 
They should be of value particularly with coccal 
and proteus infections, which often resist all 
forms of chemotherapy. 

Although surgical intervention is not usually 
indicated in the treatment of chronic pyelone- 
phritis, certain secondary complications may 
develop which can be relieved only by operation 
Included among these complications are ureteral 
obstruction causing inadequate renal drainage, 
unilateral infection accompanied by recurring 
febrile attacks which resists all forms of chemo- 
therapy, and unilateral destruction of renal func- 
tion, with renal atrophy. In a recent review of 
526 cases of chrome bilateral pyelonephritis 
observed at The Mayo Clinic, surgical treatment 
was found necessary in but 17, or 3 per cent. It 
goes without saying that with pyelonephritis 
developing secondary to primary lesions such as 
pyelectasis and renal Uthiasis it is necessary to 
relieve the underlying condition by surgical 
measures One of the best reasons for urging early 
operation for renal lithiasis or hydronephrosis is 
that, if secondary renal infection exists too long. 
It may be difficult to eliminate, even if the pn- 
mary lesion is removed Attempts made to over- 
come primary chronic pyelonephritis by such 
surgical means as drainage, nephropexy, and 
decapsulation, as suggested by von Lichtenberg, 


did not meet vrith much success in a series of ii 
patients operated on at The Mayo Clinic. 

SUMMARY 

Since pyelonephritis is usually secondary to 
infection in the lower portion of the urinary tract, 
treatment must be directed to this source in order 
to prevent recurrence 

A working knowledge of urological bacteri- 
ology is essential to the intelligent treatment of 
urinary infection, since some bacteria respond 
better to certain drugs than to others. 

Elimination of pus from the urine and cessation 
of symptoms do not necessarily mean that infec- 
tion is completely eliminated Repeated cultures 
must be made subsequently to insure recovery 

Recent developments in chemotherapy have 
given us two compounds which are much more 
efficacious in the treatment of infection in the 
urinary tract than any other drug previously 
employed and often give miraculous results 
They are sulfanilamide (and its related drug, 
prontosil) and mandelic acid Sulfanilamide 
compounds should be used more frequently as a 
preventive of infection such as occurs with post- 
operative retention of urine Its bactericidal 
influence in small doses is employed for this pur- 
pose and in other tj^es of urinary infection. 

With the increasing efficacy of chemotherapy 
and the development of special vaccines, it may 
be predicted that primary pyelonephritis will be 
largely hmited to its acute and subacute stages 
and that chronic pyelonephritis with its compli- 
cations will develop only occasionally. This will, 
however, entail a thorough study of all the fac- 
tors involved, including the bacterial, physiologi- 
cal and anatomical factors, 
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S \ MPATHECTOMi for the relief of pain 
in the unnatj bladder ivasfiistperfonned 
by Piert in 1^36 Since that time numcc 
ous authors have reported the results ob- 
tained from the employment of this procedure A 
careful review of the literature devoted to this 
subject fails to reveal any unanimity of t^inion 
regarding the indications for or the limitations 
upon (his operation, and discloses a surpruing 
variation in the end results of reported cases 
During the past year several reports have ap 
peanvi a:d\(KaUng various types of syiopathec 
toroy designed to relieve pain of bladder origin 
It thus appears entirely proper that the subject be 
discussed cnttcally m the hope that an under 
standing of the rationale of operation, its indica 
tions, and hmiiaiions might be evaluated To 
that end a rev lew of the literature pertinent to the 
subject IS giv en and a critical analj sis of the cases 
here reported is presented in an effort to shed fur 
ihet light upon this question 
Hie nervous anatoenv of (he bladder has been 
ably described bv many exhaustive and complete 
reports WeviiU therefore, pass over the subject 
with buta brief rnentionof the essentia/ pJthirajs 
which compose the innervation of the bladder and 
will present a resumf of its neutophy biology The 
parasympathetic or sacral outflow an*es from the 
anterior divwotis of the second third and fourth 
sacral nerves (Fig i) These trunks pass mesially 
10 the lower pelvis to the inferior hypogastric 
ganglia situated on each side of the rectum and 
beneath the bladder and here join the symjwtheUc 
or thoracolumbar outflow hfivtd fibers from 
both systems then suppfv the various parts of the 
bladder 

The sacral or parasympathetic oulfiov cames 
both sensory and motor components and supplies 
all the necessary re/lex pathways for norna) noc 
luntion Many observ ers hav e pointed out that 
the sympathectomized bladder not only functions 
normallv msofarasmictuntion is concerned but 

rnjmtheDefarf'T’WtofSunrn?' 
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also has normal tactile, thermal and pain sense 
Denny Brown refers to such a case in « hicb coat 
plete sympathectomy was performed for mega 
colon This patient showed no discernible altera 
Uon in unnaiy function Our syTupathectomiieil 
patients here reported, all showed normal versa 
lions to touch, heat cold, and to painful slunuli 
m all parts of the bladder Interruption of the 
aacral (parasympathetic) pathways produces an 
autonomic bladder the function of which is inde 
pendent 0/ loJantary contro} Dribbling mconti 
neote with residual onne « the nile, although this 
bladder may develop some degree ol auloiomK 
periodic emptying Such a bladder innervated 
Solely by the s}n}paO)etics is inaensitne to hes 
and cold, and Sensation of filling is es entiahv 
abolished although this is present in some Pam 
sense u inconsunt in this type of bladder 
The syropatheiic or thuraeolambar outflaw 
reache» the bladder by two routes The route is 
first the presacral or hypogastric nerves wfich 
course do» n n ard in front of the sacTum as & single, 
or many branched nerve or, as is generaliv the 
case as a plexus of interlacing nerv e hbers termed 
the superior hypogastnt pletus Jn the region of 
the hollo V of tl e -acrum these fibers divide info 
two trunks termed ibeinfenorhvpogvsttic nerves 
ami enter the inferior hypogastric ganglia where 
they arc joined by the parasympathetic outflow 
The second source of sympathetic fibers is tm> 
branches which arise from the literal sacral sym 
pathetic gangliated chain and also enter the tnlc- 
nor hvpogistrtc ganglia 
The exact function of the sympathetic or tho- 
racolumbar outflow IS still open to debate flow 
ever most observers agree that iinpalses earned 
by these pathways importantlv regulate the tm 
tiicily of the so called internal sphincter of the 
bladder the ingone of the bladrler and the ure 
lerovesical orifices They also regulate contrac 
Uon of the prostate seminal vesicles, and ejacu 
btory duels . 

VasoconstriclioT of the blood vtsscis over inc 
ingone area has been reported bv some observer, 
who have lurther noted a vasodilatalion ol this 
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area following sympathectomy Whether or not 
pain sensations are conducted over these trunks is, 
we feel, open to debate. Denny-Brown, Lear- 
month, and others have expressed the affirmative 
view regarding this function Neuro-anatomists 
agree that somatic fibers, inconstant in number, 
are to be found in the hypogastric rieri'e bundles, 
accompanying the purely autonomic non-myele- 
nated fibers IVhile it is accepted that these fibers 
may represent afferent (sensory) components, it 
has not been definitely established that such is the 
case. Surely experimental and clinical evidence 
does not fuUy support or contradict the point 
Learmonth reported having stimulated the 
proximal cut end of the presacral nerve during 
operation His patient complained of a crushing 
or spasmodic pain in the region of the bladder On 
the basis of tWs observation he concluded that the 
presacral nerve contained afferent components 
and expressed the belief that sensations of bladder 
spasm were conducted by these nerves. Denny- 
Brown had the opportunity of studying a patient 
who had a cauda equina lesion with complete de- 
struction of the fourth and fifth lumbar vertebras, 
and all of the sacral roots He was thought to 
have his sympathetics intact because he could 
sweat This patient could perceive pain in his 
bladder In these 2 instances it is evident that 
sensory components accompanied the hypogastric 
nerves Riddock has also presented evidence to 
show that the hypogastric nerves conduct painful 
impulses 

Our own observations in a small senes, provided 
contrary evidence to that quoted above 

■Vn illustrative case (Chart 1) showed destruction of the 
parasympathetic pathu ays That the patient’s sympathet- 
ics were intact was revealed by the fact that he was able 
to ejaculate normally and that he had a tonic internal 
sphincter Electrical stimulation to all parts of his bladder 
failed to elicit the sensation of pain, and heat and cold 
®®i]sations were likewise lacking It is to be noted that he 
did have sensation of bladder distention, however An 
attempt was made to induce pain from bladder spasm m 
this case since some authors have accredited this function 
to the presacra! nerve One hundred cubic centimeters of 
a 2 per cent unbuffered mandehc acid solution w as intro- 
duced into the bladder This solution had previously been 
quite accidentally introduced into a normal bladder pro- 
ducing spasm wuth patovysms of pain and wms found to 
produce no lasting damage to the bladder The mandehc 
acid solution was introduced in this instance through a 
catheter, using a burrette for a reservoir Although this 
autonomic bladder w cut into spasm, as shown by the fact 
^d'dtion was immediately forcibly expelled out 

rough the end of the burrette, the patient suffered no 
iscomfort and was, m fact, aware of no sensation what- 
ever 

Identical observations have been made upon 2 
other (^es presenting similar cauda equma le- 
sions From these studies we feel justified in con- 
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eluding that the hypogastric nerves may carry no 
afferent sensory components although in cases 
reported by other observers the contrary appears 
to be true 

This brief resume of the bladder neurophysiol- 
ogy points out two essential facts pertinent to the 
discussion; first, that the parasympathetic path- 
ways carry a constant and abundant supply of 
sensory components, and second, that the sympa- 
thetic pathways may or may not carry sensory 
components. It is further evident that sectioning 
of the sympathetic pathways alone does not in- 
terrupt the normal perception of pain in the 
bladder. 

Complete sensory denervation of the urinary 
bladder has been accomplished by excision of the 
infenor hypogastric ganglia and by cordotomy. 
Removal of the infenor hypogastric ganglia was 
first performed by Rochet and reported in 1921 
This was done for the relief of painful, tuberculous 
cystitis but was found to be an extremely hazard- 
ous procedure and carried the disadvantage of 
producing urinary incontinence Learmonth re- 
ported that he performed this procedure for relief 
of pain resulting from malignancy but felt that the 
hazards of operation overbalanced the advantages 
of it Cordotomy, occasionally resorted to for 
relief of bladder pain resulting from advanced 
malignancy, achieves this end with a minimum of 
risk and operative trauma. It presents the disad- 
vantage of producing disturbances in urinary 
function witfi incontinence, but this objection 
should not contra-indicate its use in relieving the 
agonies of hopeless cancer 

Three techniques of sympathectomy have been 
described for the relief of bladder pain. The first 
operation of Piere, m 1926, consisted of simple 
resection of the presacral nerves (hypogastric 
plexus) which he performed for intractable cysti- 
tis This operation did not provide complete relief 
of pain Later, in 1930, he described a more ex- 
tensive sympathectomy (Fig 2), including divi- 
sion of both paravertebral sympathetic chains at 
the lower border of the fifth lumbar vertebra and 
section of the gray rami from the first, second, and 
third sacral ganglia to their corresponding nerves 
It was felt that this procedure would interrupt 
more sensory pathways than presacral neurec- 
tomy alone. The third technique, a simplification 
of Piece's second, was recently described by Scott 
and Schroeder. This method consists of perform- 
ing presacral neurectomy and interrupting the 
lateral sacral sympathetic ganghated chain by 
means of exeresis 

Practical expenence has not demonstrated that 
the complete operation is more advantageous than 
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sinjpl< presacral neurecfomy iMnnonlh con 
eluded that relief of pam was obtained as effec 
tivcly by the simpler procedure as b> the more 
ettensi\ e one Our own experience has borne out 
this observation 

A review of the cases reported in the literature 
disclosed that in the aggregate about 50 per cent 
0/ patients s>Tnp3thectortirred tor bladder pain 
had, in rea!it>, been relieved of their pam For 
the purposes of critical anal> sis and evaluation, it 
is unfortunate that practically none of the reports 
disclosed the types of pain for which operation 
was performed or what types of pain were found 
to be relieved The manner in which certain types 
of bladderpain arerelieved b) s}Ttipaihectomy is 
Vie believe demonstrated by an analysis of the 
erases herewith presented 

CASE msTOitits 

Casej a M No 160733 a43>earoldhouse*i/e had 
chronic pyelonrphntis intractaUc O'slms Hith mind 
non tuberculous micction (or 9 jears whieb »»s m»vanv 
to *ti Conns of therapy The symptoms « ere /reqoency 
rateof ij to 30 minutes dayandniBhl burning and serere 
Spasmodic pain at eterv urmatioo uhich nas rebevedonbr 
by narcotics for a vears and jo to 30 cubic centwietem 
Here voided *1 each urination The cystoscopic esarnma 
tion given by means of spinal anesthesia revealed a 
t^adder capacity of jo cubic centimeters and diffuse 
Inflammation of bladder mucosa pielngrams showed 
bydcnnephrosis and hidro-ureter grade j \ prc«acral 


neurecfooiy was performed Imnediatefy after operstioa 
there was so spaaocdie pain the patiest voided every se 
to 6e Bunulrs with burning to the urethn and the 
atbotiats vaned from 30 to too cubic cestuneters. Two 
months after tie opemiien the patient voided about |0 to 
W <ub^ ceDtimeler* eveiy hour wilh slight burning 
There wes occasional sbght incostinesce A second 

K loscopKexifHiriUotv given by locaUnevthesis showed 
following bladder mucosa oonnal throughout norinsl 
sensations m bladder pam on overdistention of the bind 
der and infection gRatlv reduced Ten months post 
operatively there was no bladder pain voids up to tp 
cubic ce&timeters every 1 to a hours utih only sli».n| 
urethra} bunusg Tie cyifoscope used }>y means of locsi 
anesthesia at that time revealed a normal mucosa corinai 
bladder sensations pam on overdistention of the bladder 
and s very slight amount of infection 

ITte patient has experienced some improve 
merit m frequei5c> and bladder capacity and 
complete relief from the intolerable paroxj 'ms 
spasmodic pain which had incapacitated her She 
IS entirely satisfied with the improvement of her 
status and has used no morphine since her opera 
tion 

Cat* JG No 393561 amalefamicr aged r/3tfijs 
bad ilunner ulcers of the bladder with moJerateinlrafisbie 

hacubiy infection o' the Uiddet for 8 years which wss 
resistant to all forms of therapv There was 00 pwsUf f 
infection TVs syirptoms we« ft Tiency of urmaiion 
cveiy » to a hours by day and 4 or s timea during lie 
night burning on urination pain when bladder Llleo 
severe pssmodic pam on uiiralion ard soul* amnunlmi. 
tofrom 90 to I JO cubic centimeters. Cystoscopic eiimma 
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Chart I The autonomous neurogenic bladder Rupture nucleus pulposus 
April, 1938, with pain in back and saddle anesthesia June, 1938, developed 
practically total unnary retention vnth slight o\ erflow incontinence , catheterized 
intermittently There was bowel incontinence Patient seen in University 
Hospital on July ii, 1938, with neurological findings of lesion of second, third, 
fourth, and fifth sacral cord segments with sensory loss only Cystometnc 
study July ii, 1938, demonstrated autonomous neurogenic bladder Laminec- 
tomy and excision of ruptured intervertebral discs of fifth lumbar and first 
sacral on July ig, 1938 Cystometnc studies August i, August i6, and 
September 27 , 1938, show autonomous bladder Patient voids only with strain- 
ing, overflow incontinence at night, controlled by Credfi every 2 hours dunng 
the day Sensations of heat, cold, tactile, and electnc stimulation are absent, 
first desire and filling diminished or absent Ejaculation, erection, and tonus of 
internal vesical sphincter are preserved There is no pain on inducing bladder 
spasm 


tion, made with spinal anesthesia, showed a bladder 
capacity of 150 cubic centimeters, several typical Hunner 
ulcer lesions m the bladder, and hemorrhage on overdis- 
tenlion Pyelograms revealed the right side to be normal 
and on the left side a slight hydronephrosis A presacral 
neurectomy and exeresis of the lateral sacral sympathetics 
M ere performed Immediately after the operation there w as 
urinay retention w ith severe pain This w as relieved by 
an indwelling catheter drainage for 10 days followed by 
tmquency every 15 to 30 minutes with severe burning m 
tlie urethra which subsided in z week The patient was 
mschaiged on the fortj'-sccond day, voiding amounts from 
100 to 150 cubic centimeters wath complete comfort Four 
months later voids continued to amount to 100 to 150 
with complete comfort There was 
°n 01 crdistention but urine was nor- 
It, examination still showed actne lesions 

ulcers, but there were normal sensations 
ugnout the bladder to various stimuli Ten months 


after operation he voided normally, without pain, and out- 
put amounted to 150 to 173 cubic centimeters The patient 
wrote “Am riding tractor eiery day and am grateful to be 
relieved of those awful spasms I used to have ” 

Case 3 A S , No 413118, a housewnfe, 34 years of age, 
had Hunner ulcers of the bladder, chronic pyelonephntis 
with mixed infection which was resistant to all forms of 
therapy This condition had existed for 3 years The 
symptoms were frequency every hour, day and night, 
dull aching pam on bladder distention, severe paroxj'sms 
of spasmodic pain on urination, and voids of 60 to 90 cubic 
centimeters The cystoscopic exammation, made with 
spinal anesthesia, rev ealed a bladder capacity of 90 cubic 
centimeters, diffuse inflammation of the bladder mucosa, 
and several typical Hunner ulcers which bled on over- 
distention of the bladder Pyelograms showed typical 
changes of chronic py'clonephntis with clubbing of calyces 
and definite narrowing of the infundibula A presacral 
neurectomy and exeresis of the lateral sacral sympathetics 
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simple presatral neurectomj Learmonth con 
eluded that relief of pain was cbtained as aSfc 
lively b> the simpler procedure as b> the more 
ettensive one Our owti eicpenence his borne out 
this observation 

A reviesv of the cases reported in the (iterature 
disclosed that in the aggregate about 50 per cent 
of patients sympathectomued for bladder pain 
had, in realitj, been relieved of their pain For 
the purposes of critical anal> sis and evaluation, it 
IS unfortunate thatpractic3ll> none of the reports 
disclosed the types of pain for which operation 
was performed or what types of pam were found 
to be relieved The manner m which certain types 
of bladder pain are relieved by sympatheclomy is, 
we believe demonstrated by an analysis of the 
cases herewith presented 

C4SE insTORlEb 

Casei a. M No *6o jj aAjyraroIdhouwHitc had 
chronic pj-eJonepbntM /noactaWe cjiltus «Jlh mued 
non tubertulous Infection for g years h hich *05 reMstant 
to all fonas of therapy The svwptoms were frequency 
cate of iclo JO minutes dayandniitht burning and severe 
spasmodic pain at every unnaiion which wav relieved «djf 
b) narcotics for » j-eafs and lO to so cubic centimeters 
were voided at each urination The cysioscopic examina 
fion pven by tntans o! spinal aneslbesia revealed a 
bladder capacity of 30 cubic centimeters and diffuse 
inflammation of bladder mucosa pjelograro* showed 
hjdronephrosis and hjdro-urttef grade i \ prcsaenl 


oeuttetomy was performed Immedutaly after operation 
there »ai do spasmodic pam Ujc patieat voided evety je 
to 60 twtwtts with bummg la the urethra »od the 
amounts varied from jo to too cubik ceaumeten Two 
months after the operation the patient voided about ;o le 
too eubK ceotuceters every hour with slight buning 
There «*s occasional sligot lacoaticeiice A s««w 
lystoscopicesanioaUoD given by local asestbeiiS shw.td 
ihe following bladder jnueosa norma] throughout normal 
sensations m bladder pain on overdistention of the hlad 
der and infection greatly reduced Ten oonlhs p®i 
operativefy there was no bladder pain voids up to fW 
cubic centimeten eveiy 1 to a hour* with only shcoj 
ufcCbra] buraxflg The cystoscope used by means sf !c*sl 
anesthesia at that time revealed a normal mutosa norms' 
bladder sensations, pain on overdistention of the bladder 
aid a very light amount of infection 


The patient has eypenenced some improve 
mcnl m frequency and bladder capaotj, ana 
complete relief from the mtoJerabfe parotjsms “ 
epaamodic pam which had incapacitated her She 
IS entiref) satisfied with the impro*emcnt of iff 
status and has u^ed no morphine since her opera 
non 


CvSE* J C No J03061 amaletanrcT ag«Jj5>''i's 
had Ilunner ulcers of the bladder with moderate uitractable 
liaciUary infection of the Uaddet loi 8 years which »ii 
resistant to all formj of therapy There « as no prosial 
lOlecttoa The ayrorioras wett freq cfcy of utiDatwn 
«veiy a to j hemrs by day add 4 or y tunes dunng the 

night huerinj: on unnamn pain w 
severe pasmodic pam 0 
to fnun go 10 1 ru hic cc 
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Chart t The autonomous neurogenic bladder Rupture nucleus pulposus 
April, 1938, with pain in back and saddle anesthesia June, 1938, developed 
practically total urinary retention vfith slight overflow incontinence, catheterized 
intermittently There was bowel incontinence Patient seen in University 
Hospital on July 11, 1938, with neurological findings of lesion of second, third, 
fourth, and fifth sacral cord segments with sensory loss only Cystometric 
study July II, 1938, demonstrated autonomous neurogenic bladder Laminec- 
tomy and excision of ruptured intervertebral discs of fifth lumbar and first 
sacral on July 19, 1938 Cystometnc studies August i, August 16, and 
September 27, 1938, show autonomous bladder Patient voids only with stram- 
ing, overflow incontinence at night, controlled by Credfi every 2 hours during 
the day Sensations of heat, cold, tactile, and electnc stimulation are absent, 
first desire and filling dumnished or absent Ejaculation, erection, and tonus of 
internal vesical sphincter are preserved There is no pain on inducing bladder 
spasm 


tion, made with spinal anesthesia, showed a bladder 
capacity of 130 cubic centimeters, several typical Hunner 
ulcer lesions m the bladder, and hemorrhage on overdis- 
tention Pyelograms revealed the right side to be normal 
and on the left side a shght hydronephrosis A prcsacral 
neurectomy and exeresis of the lateral sacral sympathetics 
w ere performed Immediately after the operation there was 
urinary retention w ith severe pam This w as relieved by 
an indwelling catheter drainage for ro days followed by 
requcncy every 15 to 30 minutes with severe burning in 
le urethra winch subsided m r week The patient was 
uischargcd on the forty-second day, voiding amounts from 
loo to 150 cubic centimeters w ith complete comfort Four 
months later voids continued to amount to 100 to 150 
cl",!"/ complete comfort There was 

ignt madder pam on overdistention but unne was nor- 
e , Lystoscopic examination still showed active lesions 
It,, Hunner ulcers, but there were normal sensations 
throughout the bladder to various stimuli Ten months 


after operation he voided normally, without pam, and out- 
put amounted to 150 to 173 cubidcentuneters The patient 
wrote "Am riding tractor every day and am gratelul to be 
relieved of those awful spasms I used to have ” 

Case 3 A S , No 413118, a housewife, 34 years of age, 
had Hunner ulcers of the bladder, chrome pyelonephntis 
with mixed infection which was resistant to all forms of 
therapy This condition had existed for 3 years The 
symptoms were frequency every hour, day and mght, 
dull aching pain on bladder distention, severe paroxysms 
of spasmodic pain on urination, and voids of 60 to 90 cubic 
centimeters The cystoscopic examination, made with 
spinal anesthesia, revealed a bladder capacity of 90 cubic 
centimeters, diffuse inflammation of the bladder mucosa, 
and several typical Hunner ulcers which bled on over- 
distention of the bladder. Pyelograms showed typical 
changes of chronic pyelonephritis w ilh clubbing of calj ces 
and definite narrowmg of the infundibula A presacral 
neurectomy and exeresis of the lateral sacral sympathetics 
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were perfonned The patient voided normally niUtout 
incontinence immediately after the operation and was 
free from bladder spasm or pain Voids amounted to loo 
and ijo cubic centimeter. She was dischar^ on the 
se\enteenlh postoperative day Four months later the 
patient voided up to i%o cubic centimeters ooce an hour 
during the day and 4 or 5 limes during the night There 
was no spasmodic pam on Urination and no incontioence 
but she had mild dull pam m bladder on distenpon A 
cystostopic esaminalion with local anesthesia Kvealed&e 
Hunner ulcers to be unchanged Eleven months alter 
operation the patient had been free from severe pam there 
was some bladder discomfort consisting of dinl burning 
pam when bladder was distended or when she ntfSaiigoed 
hrequencY of orinalion without incontinence was each 
hour by day and 3 to 5 times during the ni(^il voided jo 
to ijo cubic centimeters The papent stated that her 
bladder capacity was clearly limited by the discomfort of 
distention Tie eystoscopc revealed the Hunner ti^rs to 
be unchanged severe pain on distenUon of the bladder 
but normal seD<4Uoos throughout the Uadder to various 
stimuli 

With this patient there tvas completerehc/ fttm 
severe spasmodic pain, no improvement m fee 
auencj or discomfort on distention of bladder, 
alight increase in bladder capacity, and no change 
or improvement in Hunner oJcers, but she was 
completely satis&ed and grateful for her operative 
result 

CasB4 G B No 4itS83 abouseuife rdyearsof afte 
had ifunner ulcers of ihebfadder nith moderate lotrsctable 
staphylococcal infection of both kidneys resisting all 
forms of therapy for 1 year Urination bad occurred every 
15 to jO minutes for 3 to 4 months Tie patient slept on a 
bed pan and had intolerable bladder spasms on moving 
about and on unnatioa Spmalanesthcsia waaadimmsierea 
for the cystoscopic eaamination ubich revealed a bladder 
capacity of 60 cubic centimeters and a bladder highly 
inSamed throughout with several areas of ukeralion The 
pyelograms showed bilateral hydronephrosis and a or>« 
plus hydroureter A presacraf neurectomy with eaeresis of 
the lateral aacral aympvthetic chains was performed 
Immediately after the operation the patient voided nor 
mally without any discomfort amounts ranging from 50 
to 60 cubic centimeters for the first week The capaat> 
for the second week increased from 150 lo 300 cubic 
centimeters with freedom from pam She was discharged 
on the twenty first day voiding from 180 to aoo cubic 
centimeters without discomfort Tvio months later she 
voided from too to as® cubic centimeters with complete 
absence of bladder spasm but had slight burning lo the 
urethra and had pain on overdistenlion of the bladder A 
cystoscopic eaamination made vnlh local aimibesia 
showed 3 typical Hunner ulcer lesions in the bladder but 
urine was normal Eleven months after operation sbe 
voided every a or 3 hours with slight terminal burning m 
the urethra she had no spasm and no pain m the M^der 
She had sight unnary incontinence at tunes with loss ol 
a few drops of unne and viore a napkin to prevent soiluig 
her clothes Acystoscopi eiaminatwn revealed a Madder 
capacity of i8ocubiC centimeters overdistenlion produced 
severe pain the bladder was normal throughout eateplfo* 
the Hunner ulcer areas which showed no change bladder 
sensations were entirely normal 

Wth this case t^e « was improverncnf but no 
cure of frequency there was complete relief of 


spasmodic pam which incapacitated the patient. 
She still had Hunner ulcers and had acquired a 
slight urinary incontinence, but was completely 
satisfied with the operative result 
Case s M S No 399153 a housewife 15 years of aft 
had tubmubui cystitis persisting for t year without 
relief following nephrectomy for renal tuberculosis Tie 
symptomswere frequent unnation everyyotofenunuto 
W day and 3 to 8 times at night with burning and severe 
bladder «pasms and pain on each unnation General 
anesthesia was administered for the cysiowocic esamina 
tion which revealed a diffusely inflamed bladder a bladder 
capacity of 75 cubic centimeters left kidnej unne nor 
ftial pyelopram normal but bladder unne contained pus 
and tubercle bacilli A presacral sympalbectoiiiy and 
lateral sacral sympathetics ewresis were performed Imme 
diauly there was the normal desire to void and compleie 
Continence with no pain By the tenth postoperative diy 
the patient was voiding too to iso cubic centimeters, '^he 
was discharged on the sisieenth day having no pain but 
moderate urethral burning on unnation Dunng the niuht 
she voided about j or a times TTirre months Jater ibe 
returned for a check up She had been asymptomatic till 
a few days before when she developed increased frequency 
and urethra] burning but no pain The unne was found to 
contain many Bacillus coli The patient was givea 1 
course of aul/atijlamide with a ngrenipo of Ihefrrouenn 
Four months after openitioD the patient reported tfiat sbe 
had continued free from her symptoms 
This patient had been relieved materially cf her 
unnary frequency Her capacity had consider 
ably increased and she bad remained entirely free 
Wm her spasmodic bladder pain 
Case6 C VV No 314641 male 1 41 yearold labour 
had tuberculous eyitit/s foe e years fcJJoivjftgBrpJinrttoniy 
foe nght renal tuberculosis He had had bladder imtatain 
for 7 years prior to nephrectomy He had a frequency el 
t lo a ftoun dunng the day and night with spasms of pam 
on unnation Tubercle bacilli were found in the 
Cystoscopic cratni/iarjoB w as made « ili general anesthr u 
revealing a diffuse ulcerative ostuis and a bladder cspae 
ily of 110 cubic centimeters \ presacral neurectomy was 
perionned Iinioeiliately afterwards he voided normally 
without incontinence frequency and capacity rrmaincd 
aischanjred over pff openltre tUte There was no pam 
on unnatioa Four months later there was no increave m 
bladder capacity of frequency patient voiding with com 
ptete absence of bladder pain or spasms but there *** 
some biTOing in the urethra Seven months alter epna 
tronhuceneralconditron was ereeJlent He uasconunent 
his unne was 4 plus pus and tubercle bacilli and he voided 
every a hours aay and night with complete comfort 

This patient had not been rclicv ed of his unnary 
frequency but has been made completely comfort 
able 

Analysis of these cases reveals certain constant 
factors Prior to operation all had severe sp^ 
RKxfrc bJadder pam all bad some dejrrre of livft' 
cuU> tn voiding although none had residual urine 
all patients required general anesthesia for cysto- 

sofflic examination and cystometric examinations 

m sU instances revealed definite hyTwrtonicity ol 
the detrussor mechanism 



NESBIT, McLELLAN: SYMPATHECTOMY FOR RELIEF OF SPASM AND PAIN 545 


Following operation all patients were coni- 
pletely relieved of bladder spasm with its associ- 
ated excruciating pain In no instance has this 
spasmodic pain returned All patients voided 
with ease following operation and i of the 4 fe- 
male patients had slight urinary^ incontinence. 
Postoperative cystoscopic examinations were made 
in all cases under local anesthesia All patients 
showed some residual bladder lesion and com- 
plained of pain on forcible distention of the 
bladder Whether or not vascular spasm existed 
prior to operation and was relieved by it, was not 
discermble in this series All patients showed an 
increase in bladder capacity immediately follow- 
ing operation This increase m bladder capacity 
had persisted in 2 patients, while in 4 it had re- 
verted toward the pre-operative level None of 
these patients had been relieved of abnormal uri- 
nary frequency None of the 3 patients with Hun- 
ner ulcers showed improvement of that lesion or 
relief from the discomfort usually associated with 
bladder distention m that disease 
All of the patients here reported are satisfied 
and grateful for the relief of their intolerable pain 
m spite of the fact that none can be considered as 
cured by the operation 

SUMMARY AND CONCLUSION 

From the facts here presented it seems evident 
that sympathectomy relieves bladder pain, not by ® 
removing the essential afferent pathways from 5 
that viscus but by relieving spasm of the internal 
sphincter and perhaps other parts of the bladder 7 
musculature Certainly the one constant and pre- 
dominating feature of all the cases of this series g 
was vesical spasm prior to operation Likewise 
the one constant postoperative result was relief 
from intolerable spasm and ease of urination ^ 
These observations and conclusions completely 
bear out those of Douglas and the theories ex- 10 
pressed by others 

It further appears evident that sectioning of the * ^ 
hypogastric nerves alone, without the more ex- 
tensive and hazardous division of the lateral sa- 12 
cral sympathetics provides adequate relaxation of 
the sphincter to relieve bladder spasm 

Since normal afferent components exist in the 
bladder following sympathectomy, it appears il- 
logical to suppose that bladder pain resulting from i4 
malignancy should be relieved by this operation. 

In conclusion we would repeat. „ 

1 The parasympathetic (sacral) pathwayscarry 
the essential afferent components of the bladder. 

2 The sympathetic (presacral, or hypogastric 

nen-es) pathways may or may not carrv' afferent „ 
pain components of the bladder ' 


3 Division of the presacral nerves provides re- 
lief of vesical spasm and pain resulting from in- 
tractable bladder infections 

4 Division of the lateral sacral sympathetics in 
addition to the presacral nerves accomplishes this 
same end but does not appear to be necessary or 
desirable 

5 Sympathectomy brings about the relief of 
spasmodic pain by relaxation of the vesical outlet 
and the detrussor mechanism, it does not render 
the bladder insensitive to pain of other origin 

6 Sympathectomy for the relief of bladder pain 
should be resorted to in only those patients in 
whom that pain is clearlj^ demonstrated to result 
from spasm of the vesical outlet 

7 Sympathectomy was not shoivn to cure the 
lesions of Hunner ulcer in the cases here reported 
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«fre periortaed The patient >ojd«d romaOy without 
jnccctJOcTife timediately ahtz the operatiaa Md was 
free from bladder spasm or pain ^ oids anuusted to too 
and ISO cubic centimeters She ^as ti):>cha>s^ «a (be 
seventeenth pos'operative day four WMitbs faler tlie 
patient voided <jp to rjo cubic ctali/aet'n oace an hour 
dinng the day and 4 or 5 tiroes during the sight There 
■ajs no «pssmoO)c pam on unnaliMi and Oq incoDtuieiice, 
but she had roul dull pam m Madder on dutentioQ A 
tystoscopK wminaljon aith loca) anesthesia meab^ the 
iIonBet ul e« to be untbanjtd Eleven swnihs after 

operaticn the pitient had beenJreehoro severe paio Uie« 
was some bladder discomfort corsistieg of dwi butnins 
wia w hea bladder « as distended or « hen she v a ’’stigueJ 
Vretiuency of urination without mcontineiHf was each 
hour bj day ard 3 to $ times during the nignt voidid 30 
to tjo cubic ceftiinwters The patient stated that her 
bladder capacK} was clearly hmiterf by the discomfoer of 
distention The eyitoyope revealed the HunKr uhers to 
be uncbsnWd severe pain on di tenlion of the bladd r 
but normal sensatioM ih oughoul the Waddef to various 
ttioiuli 

\\ »th this pstienf there ras complete rebef Irom 
severe spasmodic pain, no improtemeot ifl Ut 
cruenc> or dtscotafaet on distention of bladder 
slight increase m bladder capacitj , and no change 
or tmpresement in Hunner ulcers, but she was 
coapletelKsatisSed and grMtia) /or her operatise 
result 


Case 4 S B Na.4i33la ahaueAile s6 years ei atie 
bad }lussfr ulcers of the bladder wjib noimit intrartai-'r 
atapbylococcal infection of fMth ia<ine>$ rc«ist>iig all 
forms of lierapy forifear Unnacivnbadocturredevery 
la to 3« miftotej for 3 to 4 trontbs "nie (Utienc slept on a 
bed pan and had intoUrabie bladder «pasms on movuu 
about and on uruiation ^plna) anesthesia was administered 
for the cystoscQpi easndnaiion whivh reveal^ a bladder 
cOpaciiy of 60 cubic cfrnwnetert and a bladder fataly 
mdamed thrmi^boul wilh sevemf areaiof afceratwn The 
pyetosraics sbowed bilateral tydnmephriHis and a one 
plus hydroutetcr A presacru) ncuft corny with ewresis of 
the lateral sacral ^mpatheCie chains was perfonurd 
immeduteJy after (he ope*aiioH the patient voided nor 
cnally without any discomfort amounts rancins from so 
to 60 CubM. tentaaeiers for the first week TV capacity 
for the second week increased from 150 to aoo nibic 
centimeters with freedom from pun She was dwchaTyed 
on the twenty first day voiding from 180 to 100 cubic 
centimeters without diKomfort Trro month lattr s^e 
voided from too to 3$o cubic centimelers with complete 
absence of Madder spasm but had slight bununR n the 
urethra and had pam on overdisieritrn ot the ofadder T 
cystoscopic eaammation made vsitb local anesthesia 
swwtd 3 typical Hunner ulcer le 10ns in the Madder but 
unne was hormal Eleven months after peratitm she 
voided every a or 3 hours with slight tenninal bwTOngin 
the urethra sfe bad no spasm and no pain in tbeWaddw 
She had sl^ht uci"ary tnvontineoce at tunes with t»« rrf 
a few drops of unne and wore a napkin to prevent soiLog 
clothes ^ cystoscopic eaamination revta/erf a WaiWer 
canaetiycf iSocobic centimeters overdirtentiofl produced 
severe pan the Maducr was nornioJ throughiut esc^f r 
the Uanret uh-er areas which showed no change Madder 
sensations were eRtirefy normal 

\nth this osc there was impfotefnenf bot no 
cure of frequenev there was complete relief of 


pain which incapacitated the patient 
hbe still had Hunner ulcers aod had arc^tteii 
slight urtnarj inconpnence, but was cofspJeieh 
«ati5fi<*d with the operative result 

Case s M b bo ^ggrss a housewife »syrSK<i{»p 
Bad tuberculous cystitis persiiling for J year sitiout 
ftbef folioHing nephrectomy for renal lubeitulcisii, Tb 
symptoms were freoueut urinal wi every ro to tormifl 
nv day and s to S times at night with burning and leie/e 
Madder spisovs ard pam on each unoalion Oaefsl 
toosth^a was administered for the Cyst ■>scopi ejanju 
twi which reveal da diffusely inflamed Waudfr AtoWef 
capacity of 75 cubic centimeters ie’t kidney unne nor 
mat pyclogranj normal bit bladder uruie coti'sintd pui 
and tubereJe bacilli A presactal sympathectomy and 
bteraf sacral sympatbetics e<ere-JS were perforcH jirffle 
dialcV there was the rormsi desire to v^id and coroflte 
continence with no psm By the teeth posloperaiiicdar 
the patient was voiding roo to rw cubic cmtirnelefs Si 
was dischaiged on the sHteesti day having eo piai but 
moderate umthtwl burning on umstion Ihinnglheme'it 
she voided about 1 or * twts Three rtipntlis li'er sb* 
returaed for a cheek up She bad been ssj-mptoaisde Ul 
a fe V days betorC when she developed Wi raved fregarriy 
and urcttiral burning but no pain The unne wu lound to 
contain many lio'-titus coli The pocvor was pw a 
courseofsuiianilarude with a regression of the fmuerQ 
To.r months after operaiioR the patient reported that the 
had cofttirued free from her symptoms 
This pauent had been whevetJ ma wrtallt'ofhfi' 
unnarv [requeue) Her capacit> had coti'idef 
abl) ircreased and she bad remained enttrdvftee 
from her spisipodic bladder ps n 

pAsed C V No 374641 malt a 4iye#t eldfaboitr 
had'c-betculouieysunsfi j veanfoiJowiognepJirreton'j’ 
for nghl renal tuberculosis lie had had WjJder jrniati'iB 
fee 7 yet s prior to nephrectomy He had a fre^uercy o’ 
I to a hours danngthf da} and ni^ftt with speimi of ptio 
on unnation Tubercle were ftund « the ansa 
Cystoscopir etatwOition was made with generals e the i» 
rvvnlinga diffuse ulcerative cystitis and a bladder tspsv 
vty ot tio cubic ccnturctera \ pnairai neurertemy 
performed Icnmediatefy afteiwards he voided aomtiilr 
wvthcut vreontmeace rrc^uency aod capa ity rtuaiKO 
unchartged over pnr-operative state There was no pai” 
or* initiation Four months later there was no locre*** i" 
({(adder capacity or freijuencv pat/enc voidirg with com 
pl<(« absence of bladder pam or spasms but there wai 
some buriuag in tb* urethra ■'fvvn months alter opera 
tronhisgereraUondilion was ercellral He waseontmen! 
kauniv* «as4 pit* pat and rubcffle hoalii and he voioni 
every a hours day and n ght with complete comfort 

'Hus patient had not been relieved of his urinary 
frequency but has been made complete^ comiwt 

aWe 

Anaivsis of the«e cases rev eah certain constant 
factors Fnor to operation all had severe SP-^ 
wodic Wjdtier pain sH had sorr? degree of dim 
cuUy in V oiding although none had residual orme 
al] patients required general anesthesia for evsio- 

^opice^mination and ctstortietrjceMminations 

iQ aU IP lances revealed definite hvpertonicitv or 
lbcd«ms«of mechansm 
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tion there first occurs hypotony and hyperl^esis. 
With the continuation of a chronic, partial ob- 
struction this compensating stage of urinary tract 
function passes shortly into the decompensating 
stage of hypotony with hypokinesis, which may 
finally end in complete atony. These stages may 
be diagnosed by intravenous urography. 

So much for the dynamics of urinary transpor- 
tation VTiat about renil function? _ In acute, 
complete obstruction, in which the urinary tract 
is hypertonic and hyperkmetic, there may be a 
reflex cessation of renal function. In these cases 
all our diagnostic functional methods would re- 
veal no renal function, yet, if such obstruction be 
of short duration, renal function returns to 
normal In chronic, long standing, partial ob- 
structions, in which the urinary tract is in the 
decompensating stage of hypotony and hypo- 
kinesis, renal function is impaired; but no test 
has yet been devised to tell us the degree of 
permanent impairment All functional tests 
merely measure renal function at the time the 
test IS done. However, we know clinically how 
many times supposedly functionless kidneys have 
shown permanent improvement of function, 
sometimes to a very great degree, when the ob- 
struction has been removed. We believe that 
there will always be some restoration of renal 
function if the renal parenchyma has not been 
entirely destroyed, provided there is not com- 
plete atony of the unnary tract This can be 
determined by the response of the pelvis and 
ureter to faradic or other stimulation at the time 
of operation. 

From the standpoint of renal function it is 
important to know whether the renal pelvis is 
intraparenchymal or extraparenchymal, for in- 
traparenchymal dilatation wiU cause much greater 
pressure death of functioning renal tissue than if 
It is possible for the pelvis to dilate extraparen- 
chymalljc We will discuss later the role such 
intraparench3mal pelvic dilatation might play 
in hypertension However, the extent to which 
an obstructive uropathy may be evaluated in 
terms of impaired urinary tract function depends 
upon an inherent system reserve, the factors of 
uhich are primanly (r) The ability of the kinetic 
factor to maintain normal emptying rate in 
hypotonic dilatation of the unnary tract, (2) 
the ability of kinetic recovery in cases of hypotony' 
and hypokinesis after the mechanical obstruction 
IS remo\ed, or after the cause of an adynamic 
°|’^^*'uction (infection) is eliminated, and (3) the 
ability of the renal pehis to dilate extraparen- 
chymally, m which case pressure destruction of 
the renal parenchyma mil be minimized. 


All are familiar with the various pathological 
processes which may cause obstruction in the 
upper urinary tract. If we consider the etiology 
of obstructive uropathies, we may classify all 
these processes into 2 main groups.' The first 
group is that of mechanical obstructions, which is 
further subdivided into the intrinsic obstructions, 
such as stone, congenital stricture, etc., and the 
extrinsic obstructions, such as periureteritis, 
accessory blood vessels, ureteral kink, renal 
ptosis, etc. The second mam group we have called 
the adynamic obstructions, w'hich include con- 
genital atomes, infectious atonies, usually due to 
lymphatic extension of infection from the adnexa, 
and idiopathic neuromuscular dysfunction 

The symptomatology' of obstructive uropathy 
is indefinite In the adynamic obstructions pain 
never occurs In the mechanical obstructions 
typical colic-like pain occurs only if the renal 
pelvis or the ureter be suddenly distended. In 
the gradually acquired pathological states, how- 
ever, there seems to be a decided tendency for 
sensory symptoms to be referred to the gastro- 
intestinal tract, and to be given naturally a gastro- 
intestinal interpretation 

Much could be written concerning the role of 
infection in obstructive uropathy Extension of 
an infection from the adnexa through the peri- 
ureteral lymphatics may produce an adynamic 
disturbance of urinary transportation. Infection 
within the urinary tract itself always hastens 
renal destruction Most important, however, is 
that the persistence of infection is almost proof 
of existing obstruction to the free transportation 
of urine, whether this obstruction be of the me- 
chamcal or of the adynamic type It is almost 
impossible to infect experimentally a normal 
urinary tract. Conversely, it is almost impossible 
to disinfect a poorly empt^g urinary tract. One 
of our therapeutic axioms states that a urinary' 
infection cannot be eradicated in cases of urinary 
stasis, even if renal function allows sufficient con- 
centration of our urinary antiseptic at the site of 
the infection 

In closing, let us see what relation obstructive 
uropathy might have to hypertension Goldblatt 
and his co-workers have shown that expenmental 
hypertension m dogs may be produced by par- 
tially constnctmg one renal artery' Leadbetter 
and Burkland have recently reported a case of 
hypertension in a boy years of age, which 
was cured by removing a functionless kidney, the 
main artery of which was found to be almost com- 
pletely' occluded by a smooth muscle plug which 
reduced the lumen to a mere crescentic slit 
Butler records 2 cases of hypertension associated 
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OBSTRUCTIVE UROPATHIES 


ALEXANDER RANDALL, Nf D C $ , and T BOLAND HUGHES Nf D 
Pfuladelphtt P^nnsflyaitu 


I N x 9<6 tiie term, obstnictive uropathy was 
iDtrixluced into medicine by Young mth 
the following definition ‘ Under this bead 
jng are grouped alt the changes in the Ltd 
ney, pelvis, ureter bladder, and ucethra resulting 
from obstruction to the free outfiow of unne from 
the unnarv tract ’ TT'is definition epitomires the 
urological laterpretjtion of disease prior to the 
introduction of intravenous urography when we 
thought only in terms of organpatftofogy and 
ocganphysiologj We were by (hen becoming 
familiar with the usual gross lesions of the urinary 
organs and as is always the case we were striving 
for a similar faniil aiiiy with the evidences of 
earlier pathological changes But we still thought 
in terms of individual organpaihokigy 
Since the advent of intravenous urography in 
1930 we hav e learned to ev alua te all urinary tract 
disease cveept renal neoplasms in lenrs of 
unnarv tract function rather than m terms erf the 
pathological end picture and for rbe fir>t ume 
we have been able to visualize competently the 
normal and the perverted phjsiological function 
and to picture and stud> the enlire uniun ^■stem 
umnflutneed b> anj extraneous artifact We 
should, therefore revasc our previous conception 
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of an obstructive uropalhv by realizing that vre 
are not interested so much m the italic change* » 
the urinary organs ' resulting from obstruction 
to the free outflow of uiane as in the rial 
(hontet — changes in unnary tract function— 
which can be determined only through a physio- 
logical mter^fetiUon of the intravenous urc^rsio 
If urinary tract function has been affected bv oi, 
obstructive uropathy we must differentiate be 
tween a derangenient due pnncfpallvfotinpaifed 
renal function and a derangement due to deficient 
unnar} uansporution These two futon thoagh 
interdependent must be distinctly separated and 
lodividually analyzed 

In this paper we will confine ouisclves entirel' 
to the upper urinary tract A bnef consideration 
of the dynamics of the upper unnary tract will 
serve as an introduction 

When an obstructing lesun produces disturb- 
anceofunnarj tract functian resulting dilatation 
of the unnary tract i just an anatomical com 
pensating factor Important however is the 
Wmetic or emptvnng factor Renal function and 
urine transportation wi)J not be iinpaireci in the e 
cases of dilatation if the kinetic (unction main 
tains a normal enptving rate Am sudden me 
chauicaf obstruction, such as the iropat tion 01 a 
small stone in the ureter results immediately m 
pelvic and ureteral hvpertom and hvTWtkinests 
J e a Knal colic la any chronic partial obstruc 
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CONSERVATIVE TREATMENT OF FRACTURES 


E. L ELIASON, M.D , Sc D , F A.C S , Philadelphia, Pennsylvania 


E xamination of the records of several 
local hospitals shows that from lo to 15 
per cent of patient visits are made for 
fracture treatment Such a common con- 
dition probably exists uniformly in other com- 
munities and must of necessity be met and treated 
by a great number of physicians, not all surgeons 
by any means 

Fractures are, however, the pet aversion not 
only of the general practitioner but of many sur- 
geons The reason is twofold. The average 
physician will not take the time to equip himself 
with a thorough knowledge of fractures nor will 
he exercise the patience and the painstaking, time- 
consuming care necessary for a favorable outcome 
Consequently the ultimate results in broken bones 
are not aU that could be expected nor that we 
could desire The same discontent is experienced 
by the patient and hence the frequency of suits 
for malpractice which is the second reason for the 
unpopularity of fracture cases in the eyes of the 
physician 

This dislike of fractures is made even greater 
by reason of the fact that we have run wild with 
invention and production of costly, strange, w'on- 
drous, and complicated gadgets with a multiplic- 
ity of levers, nuts, screws, weights, springs, etc , 
designed to fit fracture treatment into the ma- 
chine age ^ Many of these puzzling contraptions 
are e.xpensive and most of them are cumbersome 
and require a mechamc or engineer to assemble 
them Our hospital storage spaces contain hun- 
dreds of dollars worth, bought for one surgeon, for 
one patient, employed once, often unsuccessfully, 
and discarded thereafter In the hands of the 
originator a comphcated apparatus may work 
wonders, but may cause only confusion and de- 
feat m another The man and not the splint is 
responsible for the result Hippocrates said that 
the man who presumes to treat fractures must be 
equipped to do so under any conditions Special 
splints for special fractures are desirable and often 
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necessary, yet the simpler methods of reduction 
and fixation that have stood the test of time will 
in the long run, in the greatest number of hands, 
in the greatest number of patients, produce the 
greatest number of good results 

Information on fracture treatment should, there- 
fore, be conservative and simple enough in its ap- 
plication to be useful to the general practitioner, 
reserving the more comphcated methods for the 
unusually difficult cases in the hands of men 
trained for such work 

Most of the principles of fracture treatment 
have come down to us from the centunes and a 
brief historical paragraph may be of interest 
Magnuson, of Chicago, wrote a most interesting 
historical article upon this subject and I will not 
hesitate to quote some of his facts Records of 
fracture treatment come to us from 4,500 years 
ago. Braestead and Smith, after examining about 
5,000 mummies, found that about 5 per cent had 
fractures, many with sphnts in place These frac- 
tures had been treated logically and gave e.Ycellent 
results even under our standards of today. Prin- 
ciples enumerated 2,500 years ago are sound to- 
day These ancients spoke of “traction and coun- 
ter traction, position of muscle balance, alinement 
regulated according to nature, early reduction, 
traction in the long axis, prevention of pressure 
points, elevation for swelling, and suiting the splint 
to the patient and not the reverse ” Warning was 
given not to remove splints until union was solid 
and designation was made of the average time re- 
quired for union in the various fractures This 
knowledge was earned to Rome by the Greeks 
and m the first century A D. Martial referred to 
Hermes as the best surgeon for fractures and re- 
marked that there were many specialists, some 
for enlarged tonsils, some cutters for stones, some 
bone setters, blood letters, and some for remoxnng 
brands from slaves 

Old as these tenets are, have we respected them 
as we should? Do we remember and practise 
them? Do we make use of our x-ray alwaj s as a 
blessing or do we make it into a curse and treat 
the film evidence rather than the broken bone in 
the patient? Has simplicity been replaced ivith 
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with unilateral pyelonephritis in children whose 
blood pressure returned to normal after RepHiec- 
tomy Artenolar ch inges were found in the re 
moved kidreys Freeman and Hartley have 
recently added another interesting case of hyper 
tension associated with renal ischemia fVe re 
cently obtained a similar clinical result by re- 
moving a hypoplastic kidney with hypoplastic 
renal vessels from a young man 28 years oi age 
There u. climcal evidence, the cfore that renal 
i«chemia m one kidnev may produce hypertension 
m man ]ust as it does CTperimentally in dogs 
But renal ischemia docs not necessarily have 
to be caused by partial constriction of the renal 
artery Hartwich, and Harrison and his co-workers 
have produced hypertension in dogs by ligation 
of one or both ureters In man, however, hypo- 
tension is just as frequently associated with 
ureteral occlusion as hypertension The renal 
pelvis in dogs is principally intraparenchymal, 
and dilatation can readily cause renal ischemia 
by parenehymaJ pressure In man, doe to the 
anatomical relationship of the pelvis Co the 
parenchyma, dilatation is frequently almost en 
tjrely cTtraparenchymal In these cases of 
course ureteral occlusion would not be as linble 
to produce renal ischemia WTiat percentag'’ of 
cases of hypertension in obstructive uropathy 


can be explained by a dilating intraparenchjmal 
pelvis remains to be determined by further dinicaJ 
investigation 

In conclusion, it may be stated that the rflle cf 
obstmctive uropathy broadens as we begin lo 
appreciate and to interpret the finer and earlier 
diagnostic criteria and to correlate with tins 
study a growing appreciation of the normal and 
the pen erted physiology of urine tranaportation 
The value of intravenous urography is wiihoat 
parallei and is indispensable in atUuung this end 
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mum amount of trauma incident to the reduction. 
We are taught that certain muscles act to produce 
certain physiological movements and positions of 
parts Additional observation under the fiuoro- 
scope, together with the aid of a conscious patient 
and local anesthesia, aids greatly in determining 
the full extent of these muscular actions A frac- 
ture of the shaft of the forearm bones is the best 
example of this. Experience has shown that here 
the best position for reduction is with the elbow 
acutely flexed, and the forearm acutely supinated 
with traction exerted from over the shoulder of 
the affected side. 

Trauma means destruction and increased hem- 
orrhage, devitalization, and added difficulty due 
to muscle spasm and pain Many times roughness 
has defeated the purpose 
Thoroughness If success is to be our reward, 
thoroughness is essential and yet it must not be 
overemphasized A cabinet-maker’s or perfect re- 
duction does not insure a perfect function nor does 
the absence of perfect reduction necessarily indi- 
cate diminished function It is here that individ- 
uahty and judgment play such an important role 
In the past there were only two parties concerned 
m a fracture result, the patient and the surgeon 
A fair anatomical result, with fair or good func- 
tion, satisfied both When the roentgen-ray en- 
tered the field at once there was born the desire 
to obtain the so called roentgen or a cabinet-mak- 
er’s reduction This resulted in an associated in- 
crease in the number of open reductions Next, a 
third party entered the field, namely, the insur- 
ance companies and our results are now scruti- 
nized by this third party with an impartial eye 
In some respects this has been advantageous to 
the patient but in other respects it has led to the 
desire to obtain the so called perfect reduction 
Why? It IS due to the fact that a jury is more 
than likely to judge the result by the roentgeno- 
graphic evidence and not by the degree of function 
obtained Hence, we actually find that more open 
reductions are resorted to m an endeavor to meet 
this demand Then, too, if the patient or his fam- 
ily view the film, which should always be insisted 
upon, they ask for open reduction thmkmg it nec- 
essary for a good result 

_ Indmduahty Life, limb, and function for each 
individual is necessary Restoration of contour is 
desirable if compatible with these A fracture is 
^ m ^ broken bone but injured soft parts in 
addition In fact the soft tissue damage, sepa- 
rately and collectively, may be, and often is, more 
irnportant at the time of the accident and later 
vhen considered in the light of functional results 
ierfcct alinement, perfect reduction, minimum 


deformity, etc , are desirable but not always nec- 
essary for restoration of function It must be the 
aim of the surgeon to evaluate the numerous fac- 
tors with relation to required results for the indi- 
vidual case and so conduct treatment So varied 
may be the injuries associated with a broken bone, 
so numerous the constitutional factors incident to 
age, disease, site of fracture, function desired, eco- 
nomic conditions, etc , required for each partic- 
ular case, that individuality rather than generality 
in treatment must obtain Principles are compre- 
hensive and abstract, but practice must be indi- 
vidual and concrete. Each patient and treatment 
must click Fit the treatment to the patient and 
not the patient to the treatment. 

A young person will obtain a better result than 
will an adult with the same original deformity, by 
reason of growth factors A young tennis player 
will require better function in his forearm than 
will the retired banker of 70 years A bad cardiac 
case might rather have malunion than an open 
reduction A badly comnunuted fracture of the 
femur merely requires length and ahnement, not 
perfect reposition An athlete will require length 
and alinement for a fracture of his leg An elderly 
night watchman could put up with a limp It is 
astonishing what vicious deformities may accom- 
pany excellent functional results in fractures in 
the upper extremity of the humerus for example 
when treated conservatively Epiphyseal separa- 
tions do not often require perfect reposition at 
the expense of an open reduction Again our sta- 
tistics show that open reduction in these latter 
cases IS necessary in less than 3 per cent 

A surgeon treating fractures must be practical 
and must have a mechanical sense He must be 
willing individually to at least supervise the treat- 
ment throughout the case Treatment should be 
absolutely, entirely, and constantly under the 
guidance of one man 

The mitial attempt at a reduction should be ac- 
companied by every factor that could be desired 
to insure success, proper and sufficient assistance, 
complete relaxation anesthesia, fluoroscopic con- 
trol, and the necessary armamentarium for trac- 
tion and fixation as required Repeated attempts 
at reduction militate against the best results, often 
terminating m open reduction Our statistics show 
this relationship very definitely At certain sites 
such repeated trauma may terminate in non-union 
Ashhurst stated years ago that malunion of mod- 
erate degree is less evil than non-union 

When may accurate reduction be imperative? 
Although not always necessary the best restora- 
tion of contour may be required in fractures near 
or into a joint, m the mid shaft of the humerus, 
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coiuplexily and mdtiplicity and the desire to do 
open reduction for a cabinet maker s repoution? 
And have we forgotten that the atm of ^ frac- 
ture treatment is the restoration of funcuou with 
or without restoration of contour? Reported fig 
ures show that only 65 to 06 per cent of fractures 
with good reposition ga\e good function whereas 
45 per cent with poor reposition gave good func 
tion Evidently factors other than the position 
of the fragments are concerned It is better to 
have a deformity with function than a perfect 
union with dysfunction that results in a reduction 
of the individual s earning power TTic patient 
must have at least the function necessary for his 
livelihood 

The 4 factors of most importance in the treat 
raent oi any and all fractures are promptness, 
gentleness thoroughness, and individuahty, as 
stated by Dr UilhamDarrachmany yearsago 

Promptness No patient suffering with a frac 
ture of a long bone shaft should he moved until 
the best available fiaation has been applied “nie 
trauma of in^udiciou first aid treatment is often 
nespoBsible he the bad resultn 5ucb enreUss and 
injud Clous treatment is not alnays limited to the 
aid given by the iaity, but is all too often met 
with after the patient reaches the hospital A pa 
tienC With a fracture of the sbafe of 3 long bone 
transuorced without adequate splinting wiff have 
addea vessel, muscle, and nerve injury The limb 
should be placed as nearly as possible in the post 
tioo of muscle equilibrium In the case of the 
lower estfcmity, traction as nearly as possible in 
the ditection of the long avis of the uQcontroflabfe 
fragment is really a necessity In the humerus 
the weight of the limb slung at the wrist together 
with chest binder will suffice if the patient is trans- 
ported ui the upright position In fact, actual 
lengthening of the part is sometimes thus ob 
lained Needless to sav if shock exists the ap 
propnate treatment together with morphia should 
be instituted Figures indicate that proper trails 
portation sphnlirg, together with large doses of 
morphia reduced the mortality in compound frac 
tures of the femur in the World War from 75 to 
15 pet cent 

The actual or defeitc treatment of the fracture 
should be undertaken just as soon as possible, the 
condition of the paUenl permitting A very care 
ful crammation should be made with reference 10 
possible vnsccral ii'“r\e or vascular injury before 
any manipulation is attempted The original trau 
ma causes nenc injuries quite often in certain 
fractures 4 to 8 per cent in ca«e8 of fr^ture of 
the humerus of air nerve injuries with fracturra 
quoted by Lev. is and Miller, 24 per cent were pn 


mary and 42 per cent secondary and incident to 
treatment Such knowledge shoald serve to indi- 
cate the need for observation and prevention 
Should such injuries be found the patient or mem 
bers of hi» family should be mformed of lieir sen 
ous nature The earlier the reduction uatterapted 
the easier its accomplishment A properly reduced 
fracture becomes increasingly more comfortable 
Persisting pain requires investigiUon 

It has been the writer s privilege to be present 
on the field and see many fractures occur m ath 
letic pursuits Immediate gentle traction andma 
mpuIatioD within a few seconds while Oie tissues 
were numb and the muscles relaxed resulted la a 
very high percentage of reductions sufficiently per 
feci as to require no further adjustment Delay 
permits coagulabon, fibrin formation, and cellular 
exudation with consequent loss of tissue elastiaty 
The blood at the fracture site soon loses il» liquid 
state and becomes a fibrinous, gum hke clotted 
mass, mterfering with bone reposition and iralng 
it more difficult or even impossible Such are the 
effects of delay It is only fair to state that there 
are some who advocate deJai for va/yingpenodi 
of time fdays) before reduction is attempted 
These advocates report good results Ade^ate 
assistants satisfactoryanesthesia local spinal or 
ether and, when possible, the fluoroscope aie 
very desirable It may be stated here Chat a 
acute fractures only a few hours old, novocain in 
jecied around the fractured surfaces is most satia 
factory la preventing pain and produatig muscle 
relaxation during the reduebon Furthermote, 
the patient bemg conscious very often can eo 
operate splendidly 

Today as soon as a fracture patient is admitted 
to the University of Pennsylvania Hospital the 
interne on service examines him thoroughly for 
assooated injuries meanwhile notifying the chief 
or his assistant on service and they and the pa 
licni meet in the fluoroscop c room where the re 
duction IS conducted The interne is aclive in the 
reduction bemg aided and supervised by his sen 

lors Only when he fads does the more erpertenCM 

man take hold This practice has increased the 
number of successful primary reductions from 45 
to 80 per cent m a few years 

Gentleness No fracture should be traumatuco 
any more than necessary Clicicmg of CKp:tus is 
not nectsjary for diagnosis It may be hamiul 
AU movements affecting the fractured bone should 
be undertaken slowly and gently gradually m 
creasing traction in the direction of muscle cqui 
libnumor balance If care isexercised «i obtawwc 
this posuion of muscle equilibrium not only will 
the reduction be simple but there will be a mm 
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mum amount, of trauma incident to the reduction 
We are taught that certain muscles act to produce 
certain physiological movements and positions of 
parts Additional observation under the fluoro- 
scope, together with the aid of a conscious patient 
and local anesthesia, aids greatly in determining 
the full extent of these muscular actions A frac- 
ture of the shaft of the forearm bones is the best 
example of this Experience has shown that here 
the best position for reduction is with the elbow 
acutely fiexed, and the forearm acutely supinated 
with traction exerted from over the shoulder of 
the affected side 

Trauma means destruction and increased hem- 


orrhage, devitalization, and added difficulty due 
to muscle spasm and pain Many times roughness 
has defeated the purpose 
Thoroughness If success is to be our reward, 
thoroughness is essential and yet it must not be 
overemphasized A cabinet-maker’s or perfect re- 
duction does not insure a perfect function nor does 
the absence of perfect reduction necessarily indi- 
cate diminished function It is here that individ- 
uality and judgment play such an important rdle 
In the past there were only two parties concerned 
m a fracture result, the patient and the surgeon 
A fair aiiatomical result, with fair or good func- 
tion, satisfied both When the roentgen-ray en- 
tered the field at once there was born the desire 
to obtam the so called roentgen or a cabinet-mak- 
er s reduction This resulted in an associated in- 


the number of open reductions Next, a 
third party entered the field, namely, the insur- 
ance companies and our results are now scruti- 
nized by this third party with an impartial eye 
In some respects this has been advantageous to 
the patient but in other respects it has led to the 
°^tain the so called perfect reduction 

til 1 1 ^ more 

an likely to judge the result by the roentgeno- 
graphic evidence and not by the degree of function 
rod * t actually find that more open 

resorted to in an endeavor to meet 
Then, too, if the patient or his fam- 
*^^*^^*^ which should always be insisted 
r ^ open reduction thinking it nec- 
essary for a good result 

inrim Life, hmb, and function for each 

ripsiroi,!*^ necessary Restoration of contour is 
nm ppi compatible with these A fracture is 
a broken bone but injured soft parts m 

Tdtelv -f ®°ft tissue damage, sepa- 

collectively, may be, and often is, more 

when accident and later 

I’erfprt '^cred in the hght of functional results 
ahnement, perfect reduction, minimum 
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deformity, etc , are desirable but not always nec- 
essary for restoration of function It must be the 
aim of the surgeon to evaluate the numerous fac- 
tors with relation to required results for the indi- 
vidual case and so conduct treatment So varied 
may be the injuries associated with a broken bone, 
so numerous the constitutional factors incident to 
age, disease, site of fracture, function desired, eco- 
nomic conditions, etc , required for each partic- 
ular case, that individuality rather than generality 
in treatment must obtain Principles are compre- 
hensive and abstract, but practice must be indi- 
vidual and concrete. Each patient and treatment 
must click Fit the treatment to the patient and 
not the patient to the treatment 
A young person wdl obtain a better result than 
will an adult with the same original deformity, by 
reason of growth factors A young tennis player 
will require better function in his forearm than 
will the retired banker of 70 years A bad cardiac 
case might rather have malunion than an open 
reduction. A badly comminuted fracture of the 
femur merely requires length and ahnement, not 
perfect reposition An athlete will require length 
and ahnement for a fracture of his leg An elderly 
night watchman could put up with a limp It is 
astonishing what vicious deformities may accom- 
pany excellent functional results in fractures in 
the upper extremity of the humerus for example 
when treated conservatively Epiphyseal separa- 
tions do not often require perfect reposition at 
the expense of an open reduction Again our sta- 
tistics show that open reduction in these latter 
cases is necessary in less than 3 per cent 

A surgeon treating fractures must be practical 
and must have a mechanical sense He must be 
willing individually to at least supervise the treat- 
ment throughout the case Treatment should be 
absolutely, entirely, and constantly under the 
guidance of one man 

The imtial attempt at a reduction should be ac- 
companied by every factor that could be desired 
to insure success, proper and sufficient assistance, 
complete relaxation anesthesia, fluoroscopic con- 
trol, and the necessary armamentarium for trac- 
tion and fixation as required Repeated attempts 
at reduction rmhtate against the best results, often 
terminating in open reduction Our statistics show 
this relationship very definitely At certain sites 
such repeated trauma may terminate in non-union 
Ashhurst stated years ago that malunion of mod- 
erate degree is less evil than non-union 

When may accurate reduction be imperative? 
Although not always necessary the best restora- 
tion of contour may be required in fractures near 
or into a joint, in the mid shaft of the humerus, 
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and in the forearm Length and alinement is \«r> 
essentia) m all loiver limb fractures 

Open reducUon Open reduction ma> be fraught 
with great danger of loss of funcUon limb, or e\cn 
life To leach ihe promiscuous empJojmeni of 
this method will bring sorron to man> m its ap 
plication This refinement should be resorted to 
only after much deliberation If erpenence has 
shown that the type of fracture under considera 
tion wiH heal with good function despite its dia 
placement, let sleeping dog» he and treat the frac 
tore b> the closed method 

There arc 3 indications for open reduction in an 
acute fracture, namel} failure to obtain a satis 
factory reduction by the closed method failure 
to maintain a satisfactory reduction and last!} , 
and probably the most important, the surgeon s 
ability to obtain s satisfactory result il bt resorts 
to an open reduction In order to have a clear 
understanding we must erplain what the term, 
satisfactory should mean in each of the 3 in 
stances Here, again individuality enters the 
field 

The assurance of a satisfactory re«utt if open 
reduction is to be underlaLen is almost impera 
live We must base this assurance on the etpe 
ricnce we have had in fracture surgery, the bone 
or bones invofv ed and the level of the fractures m 
the same the condition of the patients health, 
bis age, the age of the fracture, and whether our 
efforts can accomplish a better functional, not nec 
essanlj a better anatomical result ETtensivecom 
mmution as a rule should be a deterrent to open 
reduction 

It IS not the purpose of the writer to discuss the 
surgical technique of open reduction but I would 
like to emphasize one point Throughout the lit 
erature on the subject, empha->is is placed on keep- 
ing the gloved hands out of the wound Too much 
emphasis upon this detail has hampered many an 
operator to the detriment of the patient In real 
ity there seems to be no reason why a fresh glove 
previously untouched should enter the wound 
with any more danger than an instrument The 
gloved finger inserted at the fracture site will in 
form the surgeon at once concerning the character 
and condition of the fractured area and the dnec 
lion for extension of Ihe incision if desirable and 
hence minimize the trauma that must of necessity 
follow, due to tissue injury by needlessly large 
mi placed inci»ions and retractions required to 
permit vnsuahzation 

Here a word may well be added with regard to 
internal firaiiou in open reductions in grneraJ It 
has been the writer s practice m the past to 
internal fixation (pb te and screws preferably ) only 


when the fragments will not remain m their proper 
relationship with the limb placed m the muscle 
balanced posiuon Adherence to this pnnaple is 
resMnsible for the need for internal fuation in 
only J per cent 0/ cases m which patients 
have been operated upon 

The age of the fracture m poor position or with 
VICIOUS union needs individual judgraent, neither, 
mvajiably wdl mean poor function To attempt 
to break up a vicious position with 2^ inch short 
enmg in a 14 weeks old fracture may be justified 
in a youngster but not m a hemiplegic or a patient 
with Bueiger s disease 

Hoentgenogram Films showing 2 views should 
when feasible, be taken of every suspected frac 
ture before an attempt is made to reduce it This 
both lessens the possibility of trauma and protects 
the surgeon against the accusation of injury influ 
cnccd by his manipulation After the reduction of 
a fracture under an anesthetic the roentgenogram 
should not be taken until the anesthetic h^s ctSMi} 
to act Many limes a fracture will remain reduced 
with the muscles still under the aneathetic but the 
fragments wdl slip when the muscle tension has 
returned We had best be satisfied with thelluo 
roscopic evidence for that day and take a film 24 
hours later A third film showing 2 views should 
be taken 2 weeks later 

Fhysual thtropy A fracture recov ers best w hen 
the nulriuon of the bone and those structure* 
aiSso<.iated with it most nearly approach norma) 
Physical therapy aids in restoration of blood sup- 
ply It should begin if feasible, when the treat 
meni of the fracture begins not after union has 
occurred 

Return to full function of weight bearing etc 
must be withheld until solid clinical union is found 
to be present The roenlgenographic evidence 
with regard to the rigidity of callus cannot be de 
pended upon 

It has beeiiour experience that the patient him 
s*ll Is his best physical therapist It should be cv 
plained to him that return to function is his job 
and that only by exercise supplemented by mas 
sage and heat, can he get well He should be care 
fully instruct^ m how to use all of these measures 
Aided active kioUqh should be explained to him 
Pam IS nature s warning of trouble He will rot 
inyure himself but a physical therapist might If 
a therapist is on the case at once, the patient 
transfers all responsibility to his shoulders, feel 
vtigthalhe only apatient d.ws not know enough 
to conduct his own treatments The individual i* 
his b^t physical therapist even without the van 
ous baths electrical rays lights currents and 
other such measures 


ELIASON. CONSERVATIVE TREATMENT OF FRACTURES 


553 


It IS not within the scope of this presentation to 
describe in detail the various efficient and yet sim- 
ple dressings described by everj' treatise on this 
subject, but rather to call attention to the fact 
that the meticulous attention to the application 
of the simple fundamental principles of treatment 
will give the most satisfactory results, for the most 
patients, and the most physicians Special intri- 
cate apparatus has its place in special conditions 
and m special hands 

RESULTS OBTAINED 

Following the above principles of treatment our 
results have improved year by year There has 
been an increase in the number of successful pri- 
mary fluoroscopic reductions Open reduction was 
necessary m only 7 3 per cent in the last 3 years 
of those cases serious enough to be admitted to the 
hospital Metal, internal fixation material was 
necessary in only 18.3 per cent of cases This re- 
duction from the former figures of 33 per cent 
occurred very largely in forearm fractures, and 
open reduction results were good in 69 9 per cent, 
fair in 20 6 per cent, and poor in only 9 5 per cent. 


CONCLUSIONS 

1 A fracture implies soft tissue injury as well 
as a broken bone, and a fracture requires emer- 
gency treatment. Promptness is essential, the 
earlier reduction is attempted the easier reduction 
is accomphshed 

2 Swelling should indicate action rather than 
delay, and the best way to reduce swelling is to 
reduce the fracture Fluoroscopic control with 
local or spmal anesthesia is desirable. Position of 
muscle equilibrium reduces trauma and facilitates 
reduction 

3 Gentleness is indicated, thoroughness is es- 
sential but a cabinet-maker’s reposition is not 
necessary to good function, and individuahty is 
essential for best results It is not the splint but 
the man behind it that produces results Fit the 
treatment to the patient and not the patient to 
the treatment 

4 Deformity does not mean dysfunction, de- 
formity with function is preferable to perfect res- 
toration, but ivith loss of earning power Func- 
tion, necessary to the individual’s livelihood, should 
be the goal 
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AMONG the large group of the disabled 
nbo seeJi. the services of rehabihtstion 
r“~\ agencies, the amputation caic rs one 
-C JL that requires careful consideration On 
the basis of the Cleveland surve\ Fanes has 
estimated the number of persons with arm ampu 
tations m the United States to be m the neighbor 
hood of 33 ooo While this appears to be a rather 
high estimate it nevertheless calls attention to 
one serious type of handicapped patient whose 
rehabilitation becomes an important concern of 
all public agencies 

Many may rehabilitate themselves through 
educational or vocalioml aptitudes that are not 
affected by their handicap Some have well ad 
jUsted personalities that make their social adjust 
mvnt comparatively easv The larger number 
however are unable to help themselvc> and there 
fore, seek, our aid Employment is facditated by 
providing these individuals with artificial appli 
ances The prosthesis serves to remove the psv 
chological aversion toward the crippled by replac 
ing the Riissing member It likewise offsets the 

frwintKJ m ih« trsetufe Sympoiiutn b«f«* ik« Cl>r»e»l 
Confra* ol (he Amenraa Cs 1 l<se oi Surgeons New vork 
Oeiabei 17-11 lojt 
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economic prejudice of the employer through the 
uiceesse m tndustnal efficiency displaved by the 
amputee 

A man who wears an artificial leg is the least 
disabled of all cnpples Such a device not only 
substitutes for the weight bearing function of the 
natural leg but also eliminates the repellent atti 
tude caused by the defect Fitting an artificial 
leg (s not a difficult task eccept in unusual situs 
lions 

On the other hand the problems which face us 
m the fitting of an appliance to an arm stump are 
eTtremely difficult In the case of an amputation 
of the arm or hand the complete restoration ol 
function by any mechanical means is quite beyond 
human invention IVhde it has been possible to 
imitate some of the simpler prehensile actions 0! 
the hand by jointed fingers, which can he fieved 
at will this should not lead to an enthusiasm 
which IS not warranted in fact and which rai«« 
only false hones in the minds of the armless The 
perfection of a mechanical hand with delicate 
selectivity has baffied inventitegenms 

Only a small proportion of those supplied with 
artificial arms wears them and a still smaller 
proportion aciuallv u-csthem During the World 
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Bi ^ double-arm amputation foUo\nng railroad accident Practically no stump remaining in the right arm 
“nd triceps muscles canalized in left arm and fixation canal prepared in right shoulder stump, a, front view 
1 P7°^“^sis showing peg through biceps canal, b, back view showmg peg through tnceps canal Hand mechanism 

on left arm activated by biceps and tnceps motors 

y OSS straps on shoulders, c, showing patient fully ( 


On the right arm the elbow and hand mechanism is activated 
dressed 


ar our government permitted the armless veter- 
ns to choose any artificial arm on the market 
1 any chose complicated mechanical hands and 
rms -which they soon laid aside as too cumber- 
~ me In England the results were also disap- 
P in ing In 1918 the Ministry of Pensions made 

furnished by the 
found that considerably less 
‘ ‘ using them In Germany a survey 

over a long period of years among a group 


of 7,000 arm amputations showed only 129, or 
I 8 per cent, wore a mechanical arm (4) In a 
personal series of 1,500 arm amputations, 230 
were observed over a period of 6 years At the 
end of this period only 12 per cent of this group 
were wearing their artificial arms and 6 per cent 
were using them for work and in the routine pur- 
suits of life 

The principal problem is that of making the 
stump play a supporting role in daily life and 
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Fig 9 ■\mputation just above the vrist vith double motors, a, at right, with prosthesis This is more satisfac- 
tory than disarticulation at n nst since there is some play bet\r een the end of the stump and the hand mechanism 



Fig 10 Amputation at the junction of the loner and middle third of the forearm, a, at center, shouing both 
motors with the elbow fleved, b, at right, with prosthesis 



^putation of upper third of forearm, dorsal view, a, at center, showing both motors, b, at right, with 
above th^ “aaause of the short stump it is necessary to secure additional leverage by extending the apparatus 



Fig 12 Upper third of forearm amputation, a, at right, show mg both motors 
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Fir 13 Too »hort a forearm stump for utilinnR tbe motors to actuate any mechanism canaJs are used for 
tralion only a shonin? amiratus nith circubr band 6»ed to the forearm stump b hand mechanism controlled 
by total movement of the forearm stump instead of individual motors flexion of the elbow produced by strop 
attached to opposite shoulder c same in extended position 



work The expectations of persons with ainputa 
tions arc frequently loo great They hope to be 
capable of doing absolutely independent work 
through the artihcial appliance The use of the 
prosthesis however clever it mav be is a limited 
one since the safely factors retained by the body 
in Its capacity for compensation mav be more 
valuable than the best mechanical construction 
For example one armed persons learn very rap- 
idly todrt^s undress wash shave and comb their 
hiir, as well as to write with the remaining arm 
The left hand gradually becomes the right hand 
and assumes all the tasks previously fullillcd by 
the right 

Because of the unsatisfactory experience with 
the ordinary mechanical arm attention has licen 
directed toward the development of a substitute 
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Fig 15 Traumatic disarticulation of the elbow joint showing biceps motor, a, at center, showing both motors, 
b, at right, with prosthesis 


arm in which the control can be achieved by 
natural muscular action This development is 
marked by the names of Vanghetti, Sauerbruch, 
Ceci, Putti, Pellegrini, and Bosch-Arana Jott- 
kowitz, in a survey of 729 cineplastic amputations, 
found 37 per cent of this group wearing their arms 
from I to 13 years after operation (5). 

In the cineplastic amputation the remaining 
muscles m the amputated stump are utihzed to 
activate the prosthesis By means of pegs passed 
through canals in the muscles and attached to 
levers operating the artificial-hand mechamsm, 
the physiological action of the stump muscles is 
restored The biceps and triceps muscles in the 
upper arm and the flexors and extensors of the 
lower arm control the grasp and release of the 
fingers of the artificial hand Thus, the stump re- 
tains Its real task of guiding the hand without other 
problems added to it, such as leverage, in the case 
of a mechanical arm Though the fingers of the 
artificial hand have no feeling, natural control is, 
nevertheless, exerted by the muscles in the act of 
pasping, thereby permitting a close approxima- 
tion to natural hand function, 

^^pnrt represents a preliminary analysis 
urn 1 cineplasty in a group of 78 cases 

While this senes is too small for statistical treat- 
ment, It furnishes some basis for a discussion of 
advantages and disadvantages of this procedure 
Age group The youngest case in the series 
boy with a double arm amputa- 
'on (Fig i) The oldest person in the series was 
an individual 6r years of age (Fig 2). There 
ouid seem^ to be some advantage in performing 
IS operation at an early age, while the wide 
anation in age range would seem to indicate that 
go in itself does not constitute any contramdica- 
uon to the procedure. 

and stump. The senes in- 
tn '^ypes of amputations such as those due 
pu he, street, and industrial accidents (Figs 3, 
4 ; 5;, disease and congenital deformity. In none 


of the cases was any attempt made to revise the 
stump by secondary amputation The stump 
was utilized even in the presence of scars and 
other deformities (Figs 6, 7). Short congenital 
stumps of the forearm were unsatisfactory for 
muscle canalization A single fixation canal per- 
mitted attachment of the enPre stump as a unit 
to the activating lever of the hand Flexion and 
extension of the stump et the elbow produced 
opening and closing of the hand (Fig 13) 

Stic of amputation This has varied from a 
disarticulation of the wrist to a very short or high 
upper arm amputation (Figs 8 to 22c) At this 
juncture it would seem pertinent to make a plea 
for consideration of a site for an amputation of 
the forearm. There is nothing to be gained by 
disarticulating or amputating at the wrist. Too 
long a stump is neither applicable for cineplasty 
nor for ordinary mechanical arms since the re- 
ceiving extremity becomes much longer than the 
remaining extremity. Furthermore, the stumps 
are usually cyanotic and cold and have a tendency 
to break down because of poor circulation From 


Fig 16 Traumatic amputation through the condyles 
of the humerus showing biceps motor, a, at right same 
showing triceps motor ’ 
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Fjg 13 Too shoct a forearm slump for tidJuinc the dolors to activate any mechanism lanals are used W 
Matwn oniy a showing ajyiratus with circuUr band fw«( to the forearm stump b hand mechanism coMwIIrd 
0) toul movernent of the forearm stump instead of individoaf pxjtors flexion of the elbow produced by strap 
attacaodloopposifeabouffer c sameinrerendedposition 

tnwk 7?ie expectations of persons with ampuit 
Hons are frequenth too great Thev ^ope lo^ie 
capifile of doing absoIutel> independent wotk 
through the artificial appliance The use ol iSc 
proxthesis however clever it nia> be isahrmltd 
one since the afcty factors retained bv ihe bod^ 
tn Its ^pacitj for compensation mav be mote 
valuable than fhe best mechamca) coasirvtim 
Fo example one armed persons learn ver) rap- 
tdh lodress undress wash shave and comb iheir 
haic as well as fo write with the remaining atm 
The left hand gradually becomes the ngbl hand 
and assumes all the tasks previouslv fullilled b> 
tbe right, 

Itecaii>e of the unsatisfactory experience wnn 
thenwUnari mechanical arm aifenfion has been 
directed lot^ard the de»efr>pmertl oJ a uwsljtole 



Fig 14 Congcniul amputation with bicep* initor » 
tt right With triceps itiAtor 
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utilizing his cineplastic arm effectively (Fig 24). 
In a third case the dorsal motor in a forearm 
amputation became infected, sloughed out, and 
the patient is now using a single motor cineplastic 
arm (Fig 25) In still another case, that of a 
colleague referred to me for a prosthesis, the 
dorsal motor was made too deep, became ulcer- 
ated and was finally allowed to close A spring 
IS now utilized m place of the dorsal motor 
Ftihngs of prosthesis In this entire series, the 
fitting of the prosthesis has been very satisfactory 
with the exception of 1 case Only minor adjust- 
ments were necessary in a few cases to permit the 
amputee to utilize the apparatus immediately. 
With respect to repairs, the hand is exceedingly 
light, IS made of wood and from time to time 



Fig 21 High amputation with double motor, a, at 
right, posterolateral view 



Tig 22 High upper arm amputation with extensive scarring leaving very little 
mm, i “f ‘*'-'toid and short head of the biceps uere canalized and both 

“"e single motor, a, the triceps was utilized as a reciprocal motor, b, iiith 
prosinesis, c, the use of the prosthesis in playing the violin 



Fig <9 High amputation of upp<r arm shonme the 
method of utilization of the remaining biceps motor a at 
right photograph of the same arm shoning tneeps 



Fig so High amputation of upfrr arm Vi th both 
motors. Showing the feasibility of still utilizing the re- 
main mscuUtat (jc reciprocal motors a at right 
pnstettor c ie» 


the standpoint of cmepiast^ it is important to 
utilize the bellies of the muscle rather than the 
ttntlons and so an amputation at the junction oi 
the middle and distal tturdsof the forearm is most 
smted for this procedure 

Time tiilenal In a cases cmeplasty was per 
formed at fhe same time as the anginal ampata 
Hon The longest time interval between the int 
tial amputation and the time ol cinephsi> was 
30 years This would indicate that these nmseJes 
can be retrained even after prolonged periods 
Re-ndafliilion In this series of 78 cases 44 rrt 
now empJoved in rcmuncratne work at such jote 
as clerks lithographer, painter truck dm er in 


•pector of transmission lines watchman track 
foreman bookkeeper leather embosser ma 
chinist elevator operator fur sorter laborer 
accountant inspector helper in sioreroom needle 
board repair man ffig zO commercial Iciterer 
and stereotype operator 

COlIPLIt-VTIONS 

/n/erfion In this entire senes there were 3 
cases of mfcciicin In i caseofcongcnii lamputa 
(ton both canals became infected sloughed out, 
aiHl were lost In another case of infection the 
canal slougheJ out but this case was reoperated 
on another motor was made and the patient is 
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Fig 24 Volar aspect shouang canal intact, a, at center, dorsal aspect showing two canals The proximal canal has 
been lost hy infection, sufficient room remained for making a distal canal, b, at right, the hand in use with pros- 
thesis 


The results of this cmeplastic amputation in a 
senes of 78 cases are distinctly encouraging Of 
this group, 44 may be classified as highly success- 
ful These individuals are consistently using the 
prosthesis at work and in the routine pursuits of 
life over a penod of from 2 to 6 years 
Of the 34 remaining, 19 enjoy partial utility of 
their prosthesis U nusual work requirements may 
render it impractical even to wear the arm at 
work, as in the case of i worker in a chemical 



plant who must immerse both arms in a solution 
as part of work operation 

Of the IS that can be classified as failures, 5 
have been due to surgical complications Infec- 
tion of the skin tube, necrosis due to previous 


x-ray dermatitis, improper placement of canals, 
too short a stump for utihzation of leverage of 
muscle motors, and improper fit of prosthesis 
account for these failures The remainder found 
it diffi cult to adjust themselves because of per- 
sonality factors 

■’ CONCLUSION 


The use of the cineplastic amputation in se- 
lected cases is of distinct advantage in the reha- 
bilitation of the armless Through the natural 
control obtamed by this procedure the individual 
IS able to utilize the assistance of the amputated 
arm in the performance of his daily tasks By 
increasing his efficiency, he restores his confidence 
in himself and his ability to compete with others 
He is thus equipped to partake of a fuller life 
without asking for any special considerations 
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fingers are knocked off but can be glued back 
again Uhere the work requirements aresocb as 
to indicate need for an arm of heav> construction 
this can be supplied by substituting a metal hand' 
or wooden hand re jnforced with metal 

Vnsattsfach’ry results The difficulties that do 
aose can be ascribed to j/actoRi the patient the 
operative procedure itself, and the prosthesis 
Tfie patient Unless the patient is co-operative, 
the best surgical result and the best type of 
prosthesis will be useless The expectations of 
the amputee are frcquentlj too great He expects 
to duplicate the physiological act of prehension 
with all Its infinite variations Es en w ith ordinary 
mechanical arms, the individual is deceived b> 
the unusual skill of the salesman The latter, by 
dint of years of practice and adaptation, has 
achieved an almost artistu. perfection, one which 
the new amputee cannot accompbsb in a short 
time Discouraged by his lack of success, the 
hmb IS soon discarded The cineplastic arm has 
the advantage of depending on a natural physio, 
logical process The re education occurs in a 
simple manner in a short space of time 

OPERATIVE PROCEPtRE 

The site of the motor is selected and a 3 sided 
flap of the skin and subcutaneous tissue turned up 
each side being inches long The skm tube or 
loop IS preparra by reversing the flap and secur 
ing the end of the tube with a silk suture The 
rest of the tube is approximated with subcutivular 
sutures of fine gut closely placed in order to insure 
perfect apposition The tube is retracted and the 
muscle prepared for canalization Two parallel 
inasions are made in the muscle belly and an in 
strumentpassed through the muscle toformacanal 
The skm tube is then passed through the canal 
holding the traction suture m the most super 
ficial position in order to avoid distortion of the 
tube The edge of the tube is sutured to the 
adjacent skin This leaves a skin defect which 
must be closed In young cfuldren in the upper 
arm in adults and m those case> m which there 
is a redundancy of skin in the amputation slump 
of the forearm it is possible to clo^ the def«t by 
irect approximation of the skin edge More /re 
qucntly this cannot be accomplished without 
danger of skin necrosis In this event the wound 
defect IS covered with a Thiersch graft Zeroform 
gauze wicks are then inserted in the canal» The 
first dressing is done in about 10 days, the pegs 
are inserted in about 3 weeks and the stump is 
ready for prosthesis in about 6 weeks 
There arc only a few points that need emphasis 
to avoid failure Jt is most important to select 



Fig sj Forearm and upper arm imputation in use la 
factoty where needle board is being repaired 


the proper muscle or muscle group for canaliza 
tion Jt is impossible to tell beforehand just 
which muscles remain after the amputation We 
depend therefore on the clinical test of visualiz 
mg fbe conlractJon 0/ the muscles to be selected 
in response to the psy chophy siological act of open 
mgand closing the hand at the site of amputation 
The patient must therefore, be aivake and the 
muscles outlined with a skm dye just before the 
operation is undertaken 
The second important step neglect of which has 
been responsible for many failures in the past is 
to canalize the muscle and not the tendon The 
latter has no contractility The activation of the 
artificial hand m<?chanism depends on the move 
ment of the peg which passe> through the tube 
This movement vanes from to yS inch and is 
due |o the alternate shortening and lengthening 
when the muscle contracts or relaxes 
The prosthesis It is not difficult to manufacture 
the cineplastic arm It is important that the 
weight of the apparatus be kept to a minimum 
Furthermore the mechanism should be as simple 
as possible The more complicated the prosthesis 
the less useful the ami Theoretical adv’aufagrs 
should be sacnficed for practical utility For 
example there is no need for incorporating a rota 
tioTv ffcchanisni at the wrist m forearm cases 
since pronation and supination of the stump are 
still retained How ever, m upper arm amputation, 
ihto rotation mechanism is of distinct value 
The arm can be designed for heavy as wcii « 
light duty, depending on the indications in the 
specific case In the forearm amputation no 
stapi or apparatus are required above the elbow 
In the upper arm amputation a strap to the op- 
posite shoulder is necessary to secure fiexion ot 
the elbow 



KESSLER: CINEPLASTIC AMPUTATION 


563 



Fig 24 Volar aspect slioinng canal intact, a, at center, dorsal aspect showing two canals The proximal canal has 
been lost by infection, sufficient room remained for making a distal canal, b, at right, the hand in use with pros- 
thesis 


The results of this cineplastic amputation m a 
senes of 78 cases are distinctly encouraging Of 
this group, 44 may be classified as highly success- 
ful These individuals are consistently using the 
prosthesis at work and in the routine pursuits of 
life over a penod of from 2 to 6 years 
Of the 34 remaining, 19 enjoy partial utility of 
their prosthesis Unusual work requirements may 
render it impractical even to wear the arm at 
work, as in the case of i worker in a chemical 



plant who must immerse both arms in a solution 
as part of work operation 

Of the 15 that can be classified as failures, 5 
have been due to surgical complications Infec- 
tion of the skin tube, necrosis due to previous 
x-ray dermatitis, improper placement of canals, 
too short a stump for utilization of leverage of 
muscle motors, and improper fit of prosthesis 
account for these failures The remainder found 
it difficult to adjust themselves because of per- 
sonality factors 

^ CONCLUSION 


The use of the cineplastic amputation in se- 
lected cases is of distinct advantage in the reha- 
bilitation of the armless Through the natural 
control obtained by this procedure the individual 
IS able to utilize the assistance of the amputated 
arm in the performance of his daily tasks By 
increasing his efiiciency, he restores his confidence 
in himself and his ability to compete with others 
He is thus equipped to partake of a fuller life 
without asking for any special considerations 
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fingers are knocked off but can be glued back 
again WTiere the w ork requirements are such as 
to indicate need for an nrm of hea%-j constrocUon, 
this can be supplied bv substituting a metal hand 
or wooden hand re mforced with metal 
Vnsalisfactor\ results The diffituhies that do 
arise can be ascribed to 3 factors the patient, the 
operati\ e procedure itself and the prosthesis 
T/ie patient Unless the patient is co-operative, 
the best surgical result and the best tv-pe of 
prosthesis will be useless The etpectauons of 
theamputeearefrequentl^ toogreat Hcetpecis 
to duplicate the phjsiological act of prehension 
TFJih all Its infinite 1 ana tions Even n «h ordinaiy 
mechanical arms the individual is deceived b\ 
the unusual skill of the salesman Ihe latter b> 
dint of years of practice and adaptation has 
achieved an almost artistic perfection one which 
the new amputee cannot accomplish m a short 
lime Discouraged hy his hek of success the 
limb IS soon discarded The cineplastic arm has 
the advantage of depending on a natural physio- 
logical process The re education occurs in a 
simple manner in a short space of time 

OPElUttVE PROCEDURE 

The site of the motor is selected and a 3 sided 
flap of the skin and subcutaneous tissue turned up 
each side being inches long The skin tube or 
loop is prepared bv reversing the ffap and secur 
ing the cad of the tube with a silk suture Hie 
rest 0/ the tubeisapproTimaied with subcuticular 
suturesoffinegut closely placed in order to insure 
perfect apposition The tube is retracted and the 
muscle prepared for canalisation Two parallel 
incisions are made in the muscle belly and an in 
strument passed through ihemuscletofonnacajial 
The skin tube is then passed through the canal 
holding the traction suture in the roost super 
ficial position in order to avoid distortion of the 
tube The edge of the tube la sutured to the 
adjacent skin This leaves a skin defect which 
must be cIo‘<d In y oung children lathevpper 
atm in adults and in those C 3 «es in which there 
IS a redundancy of skin in the amputation stump 
of the forearm it is possible to close the defect by 
direct approximation of the skin edge Jfore fre 
quently this cannot be accomplished without 
danger of skin necrosis In this event the wound 
defect is covered with a Thiersch graft Zerofonn 
gaure wicks are then inserted in the canals The 
first dressmg is done in about 10 days the pegs 
are inserted m about 3 weeks and the stump is 
ready’ for prosthesis in about 6 weeks 
There are only a few points that need emphasis 
to avoid failure It is most important to select 



fiR 13 PoreariB and Upper arm atoputatioo 10 useio 
tactoiy where needle bo^rd is being repaired. 


the proper muscle or muscle group for canalira 
tion It IS impossible to tell beforehand jusi 
which muscles remain after the ampulalion tte 
depend therefore, on the climcal test of visualu 
inj. the contraction 0/ the muscles to be selected 
ID response to the psy chophv sieJogycal act of open 
tag and closing Che hand at the site of amputs tioR 
The patient must, therefore be awake and the 
muscles outlined with a skin dye just before the 
operation is undertaken 
rhe second jinportant step neglect of w hich has 
been responsible for many failures m the past J> 
to canaiue the muscle and not the tendon The 
latter has no contractility The activahcui of the 
artifioal band mei-hanism depends on the move 
menl of the }>eg which passes through the tube 
Tills movement vanes from II to yS inch ardw 
due to the alternate shortening and lengthectag 
when the muscle contracts or relaxes 

The prosthesis It is not difficult to manufacture 
the cmeplastic arm It is important that the 
weight of the apparatus be kept to a minimum 
Furthermore the mechanism should be a^ sicp^e 
as possible The more complicated the prosthesis 
the less useful the arm Theoretical advaotaets 
should be sacrificed for practical utilitv lot 
example, there is no need for incorporatingarota 
lion mechanism at the wn«l in foreanu cases 
since pFonaCion and supinateon of the stump ait 
stjlretained However m upper arrn amputation 
this rotation mechanism is of distinct 
The arm can be designed for heavy as well « 
light duly depending on the indications la the 
specific case In the forearm ampuUtion no 
straps or apparatus are required above the elbow 
In the upper arm amputation a strap to the op- 
posite shoulder is necessary to secure flexion of 
the elbow 
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Fig 24 Volar aspect showing canal intact, a, at center, dorsal aspect showing two canals The proximal canal has 
been lost by infection, sufficient room remained for making a distal canal, b, at right, the hand in use with pros- 
thesis 


The results of this cineplastic amputation in a 
senes of 78 cases are distinctly encouraging Of 
this group, 44 may be classified as highly success- 
ful These individuals are consistently using the 
prosthesis at w'ork and in the routine pursuits of 
life over a period of from 2 to 6 years 
Of the 34 remaining, ig enjoy partial utihty of 
their prosthesis Unusual work requirements may 
render it impractical even to wear the arm at 
work, as in the case of i worker in a chemical 



^ ? i 

'oiar motor, a, prosthesis for single 

foi opening hand"^ ^olor closes hand and spring is utilized 


\olar 


■f 


plant who must immerse both arms in a solution 
as part of work operation 

Of the 15 that can be classified as failures, 5 
have been due to surgical complications Infec- 
tion of the skin tube, necrosis due to previous 
x-ray dermatitis, improper placement of canals, 
too short a stump for utilization of leverage of 
muscle motors, and improper fit of prosthesis 
account for these failures The remainder found 
it difficult to adjust themselves because of per- 
sonality factors 

CONCLUSION 


The use of the cineplastic amputation in se- 
lected cases is of distinct advantage in the reha- 
bilitation of the armless Through the natural 
control obtained by this procedure the individual 
IS able to utilize the assistance of the amputated 
arm in the performance of his daily tasks By 
increasing his efficiency, he restores Ms confidence 
in himself and Ms ability to compete with others 
He is thus eqmpped to partake of a fuller life 
without askmg for any special considerations 
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fractures of the bones of the face 

JAMES BARRETT BROUN, MD FACS, St Iow> Missovn 

F actors of jmportance in txten«ne facial instances Thismav be due to the verv thin edges 
injuries maj be listed as follows (i) UTien of bone, that simply do not unite and also to 
a patient IS CTiwuned following a severe pTofonge^ infection In hi^er jan tliere m3\ 
blow about the face it is best to suspect a be solid union but with persistence of the fracture 
fracture and work from that point If It is as lineonxra> 
sumed that the possibility of fracture can be con 

sidered when the swelling has gone down, or if associatiov orBOVE vnd soft tissue DfmcE 
soft tissue repairs are earned out with disregard cosiroirvo ivjujiies of the face 

for disp^ced hone fragments the best chance for The lacerations avulsions and tears of the soft 
correct bone replacement has been missed (2) parts, and the fractures and displacements of ibe 
Possibilities of good repair are present in almost bones may be so numerous that it maj be difficult 
all instances but most be met promptij and ade to list all the diagnoses, and the term “compound 
quately (3) Simple procedures of accurate re injuryof the face ’ could be used as a rough classi 
placement and holding of hone and soft parts fication Although widespread soft tissue damage 
drainage and bandaging shouldsuffice and, with often occurs withoutfracture, and verycrtensivt 
relativcl) simple equipment sound care usualfv comminuted fractures result from blunt force 
can be afforded these patients (4) The reverse is which maj not even break the skin the a occur 
true if the full picture is not clear to those in together so frequently that it is not pos ible to 
charge and restorative measures are lat (5) separate completely the repair work of bone and 
Although the lesions may be multiple comph soil tissue 
cated splints and traction are seldom required and 

may actually be detrimental in some instances EvtjiiwTrov 

It IS important however, to have available some It is not necessary to rush these patients to the 
one co^tsant of the dental ceqmcemcnts and t ray room, because most operative procedures 
means of fisalion because one of the most impor can be done without the pictures and the rece*- 
tant functions to be preserved is that of masuca sary manipulation in the t rav room might be 
tion and this requires that the teeth come to contra indicated if there were «kull or cervical 

gether m normal occlusion (6) The problems spine damage However when safe for the pa 
presented bv fractures about the upper part of tieni completeviewsofalhnvohedregionsshould 
the fate require careful evaluation and diagnosis betaken 

if tissue has been completely lost this point is of In roent^nograms of the upper jaw the hea 7 
extreme importance in the final outcome, and the ndges of bone show quite well m anlril ard m 
eKteat adosb should be recorded either in the ong lertico^uhmenta} positions but there roav ^ 
inal exammation or at the time of operation many comminutions of the maxilla ethmoid 

(7) Skull fracture and bram injury are so frequent nasal, and other thii boies that acp enlirel) 

that neurological examination including x ray missed on the x ray plate and therefore thi-Con 

filn s, oft'‘n must be made and local repair de dition has to be searched for at the lime of opera 

layed if there is any lesion that requires treat tion Complete skull and cervical spme senes 
ment or complete rest Patients who rec«vc should be taken as indicated before 
‘snap blows about the hi^ad may have damage lower jaw complete views of both sides includng 
to the cervical spine and on the slightest mdica both cordvles, should always be taken because 
tion this region also should be checked with the multiple fractures may be even ac 

X rav (8) Ocular damage IS very frequent and IS tion The laminograph develo^d by Dr oner 
often the mam indicxtiow for trcaimenl fql wood Moore and dvsignated as body section radi 
Ahbougb good position and function may be ob ography gives the most accurate information 0 
tamed final bony union may never occur in many the yowl area 

V om the Dewrtment ot Surgery WishinKttm Iniveritj pRUtAKV REPVIR TO DE DONE EIRLV IF POsSlBSE 

'^li^en* '' w it''‘'yn’po lum on Fractures before tbeCini al These wounds and fractures should be cared (or 
tow^s^oMhe^Amencao College of Nureeon Nesr ^o^k possible before exCessUC 
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comnletp ^'idespreacl soft tissue injury plus plete restoration in i operation which was done a few hours 
P separation through the S3rmphysis b and c, Com- after the accident 

ocnir" d’ clots, and infection have statement has been made frequently that the re- 

fhp j necessitates work at odd hours of pair of facial injuries should be delayed several 
aay and night, and it is recogmzed that the days If the patient is seen after this time and 
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i Ketin«nta.UvepaiiaBt\MihcompieUfteulsep 
•ration a I aticnt «« ho bad tufftred enuUipte comminuted 
(tactUMS of practically all the bones of tbe face sbonn 3 
weeLs after operation tvluch »as done under basal and deep 
block anesthesia t week after (he accident The nose was 
completely loose and shattered and as a re>uliof sueUing 
nas;ust onalevel Hith the cheeks ^nair n-aywasesub 
lished through both no trils with a long speculum and 
maiDtamed with rubber tubes the palatal ptoces es bad 
cut through tbe palate la a places and these Here foiced 
back into place at (he same time Tbe dorsum of the nose 
nas elevated and held with a double Img of silver wire 
from Side to side put through the fracture Imes along the 
frontal processes with large cutting needles and held on the 
side of the nose over lead plates as shown Tlieini<r>'ceNrki 
were widely separated by an actual chiseling open of the 
face as the nose was dnven backward Tbe caotbi were 
replaced at the same time the nose was elevated and tbe 
^ration of the nose has helptd to assure cornvl position 
and direction of the inner canthi The orbibd bofdc'S 
vionta and jn/runi are considered together because as the 
evgonti is loosened the border goes down and tbeanlnun 
crumples under it If the sygoma is driven backward tbe 


aymrnatic process of Che temporal booe (i cmniplrd 
either in or out Kestoralion is done by making • imsUm 
cision in the upper buccal fomur entenog the sntnin 
thraugh the fracture line snd enen replacing the or lU! 
border tbe frontal process and the bulk of the svgotna 
•nd if neccasary packing (he part in place by hllisg the 
aotrum carefully with an todolorm gtuaepack Thei'Sg 
mented sygomatic process may be earned inward by ester 
nal pressure or lifted out with a small hook under it 

f lacedeilherfromtheoit ide through the mouth ardoim 
om (he temporal region as suggested by Cilties The 

■yper olMotjMwasbtoken iti all Iheway on tVWtaaJwas 

earned back rnto position and held with direct wires on the 
teeth across the fracture line and finally « ith fiaation to the 
lower jaw The (oire»3aa> was btokea through the sjmphy 
SIS and was held w'llh the tjpe of heatios shows jn Figure 
Sb the upper ;aws were used to support the lower and vite 
versa sAUiougH both sere broken b and e Shows com 
pfelesrstoratwn of contour with normal eapression normal 
po'itionoftbeinncccaiitht nodiplopia normal vision and 
notnial occlusion Tbe most pronunent feature cC the pro* 
file tbe dorslun of the nose is restored J operstian 


there would be the necessitj of manipulation 
through contaminated clots and edematous tis- 
sue the replacement of bone might be delajed 
until there is subsidence of the swelling although 
the Soft parts might still be approtimated The 
replacement of bone fragments should not be dc 
layed longer than 7 to 10 dajs under nearly all 
circumstances because the fixation of small com 
minuted chips after this time may make impos 
sible (heir correct alignment 


Shock and neurological damage may necessitate 
delay wv early repair and if a patient is intori 
cated the jaws should not be wired together 
CENER\L CONSlDER^TIOVS OF Tilt 
OPERATIVE riiOCS}>VXES 
Iliray he best to wait until the patient ism the 
operating room before any manipulalton is done, 
so that there will be the least discomfort Then a 
complete analysis should be made of what is nee 
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‘'i •^yP'^ of splint for elevating dental 

rch and face Made by Dr J A Brown for use in patient 
^”^0 The tray is filled with dental compound 
tiio°( ^ simple elastic sling from 

'vith blindness in left eye, 
complete transverse and multiple facial fractures with 


almost total loss of the left upper law e, Restoration of 
occlusion, nasal position, and of the check prormncnce with 
a free costal cartilage transplant The right inner canthus 
IS still somewhat displaced, as evidenced by the sharp curve 
of the tarsal border 


essary m order to carry the repair, in definite 
SKps, to completion For example, the patient in 
mgure r was so uncomfortable because of a sym- 
p y sis fracture that this was fastened together 
brst by drilling and direct fixation of the frag- 
immediately more comfortable, 
nna I repair of the floor of the mouth, chin 
tho f ^ completed Next, the upper part of 
nairprl^^’ and scalp were re- 

onri a’ using clean instruments, gloves, 

fhroughout, there was no further 

fflouth contamination. 

locthv usually obtained with novocain, 

clivisinn°nf^n of the second and third 

be given b nerve A basal drug can also 

e\ccnt f general anesthesia should be avoided, 
children"^^ necessary when dealing with 

debridement and preservation of tissue 

unDormnt^i ^^1 ^ /aciai wounds is extremely 
fer^followpd should be done with soap and wa- 
local anti<ipnt^^ saline irngations so that 

may have tn^b^ seldom necessary, anesthesia 
pitted becTiKp'^ before the cleaning is com- 
shouMhcscruhh!.?^"l) 

^'ts of clas"; fr dissolved out completely 

Pitlelv brol-r.„°”’b "" ^rom corn- 

shatterproof glass are especially 


apt to be overlooked, and for this reason it is well, 
if possible, to find out whether or not any glass 
was broken at the time of the accident so that 
search may be made accordingly 

Debridement should be done very sparingly 
both of soft parts and bone. If the usual idea of 
wide excision of tom edges were applied, many 
parts of features would be needlessly sacrificed 
In dealing with loose bone chips extreme conser- 
vatism should be adhered to, and it is probably 
better to leave m some bone fragments that 
might die rather than adopt the policy of remov- 
ing all loose fragments and thereby possibly dis- 
card many good supporting fragments that might 
live 

SUTURF or SOFT TISSUE 

As Stated, the repair of jaw fractures cannot be 
totally separated from the repair of the soft parts 
and, therefore, a brief summary is included here 

In complicated tears such as shown in Figure i, 
a correct replacement may be difficult, but a start 
IS made at some known point such as the nostnl 
border, or the edge of the eyebrow If none can be 
figured out, closure may be started in the center 
of a wound and the remaining segments bisected 
with sutures until there is complete closure If 
flaps are torn loose in a trap-door or triangular 
manner, their correct re-approximation is ex- 
tremely important if involving a feature. In this 



S66 


SURGER\, GYNECOLOG\ \ND OBSTETRICS 



Fig 3 Reprnenl9ti>«p»twai»-%«h«on\^«t«(w*al»«t> 

araCion a Patient >vho had cuf«t«<ltnuUipl*coRtminut«d 

InctisK- o( prac(ica]2y all the honea o( the face sbtmn 3 
«(eka afcet operation nhich uaa done under baaal and deep 
block anetthetia 1 week after the accideot liie »ou »as 
completely loose and ihattered and asaresultofanelling 
H if fu»C on a le^el with the cheelcs An air way «as estab 
lisbeii throngh both sostnls «ith a (oog epeculuin and 
maintained with rubber tubea the palatal processea bad 
cut through the palate in a placer and throe were forced 
back into place at the same tune The dorsum of tbe nose 
was elevated and held with a double sling of s(Ii«t wire 
from side to side put through the fracture bnes along Che 
frontal processes with large cutting needles and bekt on the 
side of the nose over lead plates as show n The 
were widely separated by an actual chiseling opea of the 
face as the nose was driven backward The cantlu weit 
replaced at tbe saine tune the nose was elevated and the 
fiaalioo of the nose has helped to assure correct position 
and direction of (he inner canthi- The erhfai icriirr] 
tygma and aniruvi are considered together because' as the 
zygoma is loosened the border goes down and tbe aolrun 
crumples under It If the z}goina is driven backward tbe 


cygomatic process of tbe temporal bone is ciumpted 
either m or out Restoration is done by making a iniau lO 
osioti tn the upper buccal foriux entering the aatnn 
through tbe fracture Ime and then replacing the orbitil 
border the froaul process and the bulk of the tygnma 
and if necessary packing the parts u place by fillin| the 
antrum carefully with an iodoform gauaepark Theutg 
mented zygomatic process may be earned inward by exter 
nal pressure or hited out with a small hook nndn it 

f itaced either from the outside through the mouth ordOT-o 
rom the temporal region as suggested by GiUies tbe 
ufPtr elrmliu w ss broken iti ill the wa^' on the lef t and 
carnet! back into position and held with direct wires on tie 
teeth across the fracture line and finally with tuation to 
loner yaw The/aweryeu wa> broken through tbesymphf 
SIS and was held with tbe type of fixMionsbowo in Figure 
5b the uj^r Jaws wereus^ to suyiporl the lower aod wee 
versa aJthough both were broken b and c Shows m* 
plete restotauoaof contour w ith normal expression DormaJ 
posKionoftheinner canthi nodiplopia normal wsk®. * 1” 
normal occlusion The most prornment feature of the pro- 
file the dorsum of the nose is restored i operation 


there would be the necessity of maniptalaiion 
through contaminated clots and edematous lia 
sue, the replacement of bone might be delated 
until there i» subsidence of the swelling although 
the soft parts rmghl still he appro-uniated The 
replacement of bone fragments should not be de 
la)ed longer than 7 to 10 da>s under nearly all 
circumstances because the fixation of small com 
minuted chips after this time may make impos- 
sible their correct alignment 


Shock, and neurological damage may necessitate 
delay in early repair and d a patient is inton 
cated the jaws should not be viired together 

CEVERAI. rONSIDERATIONS OF THE 
ia>EIlATI\E raOCEDURES 

It my be best to wait until the patientisin the 
operating room before any manipulation is doef 
so that there will be the least discomfort Theas 
complete analysis should be made of what is dK 
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niti!® ^ t*'’ of the facial and frontal bonei 

frontal sinuses, displacement o 
T “nthi, and flattening of the nose b, Patient seei 
accident and restoration done imme 
mhbor '*.0 comminuted fragments 

mentsnf ij sinus to dram into the nose, frag 

“P replaced by through 

ture lines on sutures, placed through the frac 
K on frontal processes and held over lateral lea< 
SasaTbnH-^ “a ° f^«t°ration of th. 

canthi ?nn rrermal direction and situation of the inne 
>•■10101 tone operation) 



much that binocular vision is impaired (Figs 
the ^“"'^'^ess may result from sectu 

intra nnd ^ ^ loose, thin piece of bone and 
ocular m 1°’' damage The e: 

4I nerves may also be torn 

if the fro apparatus may be impinge 

/tor ? " m drive 

with tho no <fM/>/acewienf occurs if the 
Irackward thl^ Processes of the maxilla is cru 
the front chiseling opi 

tant a?n This deformity is Is m 

repair bera”*^^'^'^ f"i to accomplish an 1 
oanthimoh^ h-’^ation occurs 

again (Figs‘3, 

'■■'thdrawino 1^"’° corrected togethi 
nioldinc th?m*^ tissues and b 
amg them mto their normal positions, 


frequently holding them theie with through and 
through silver wire sutures inserted under the 
separated frontal processes and held on the out- 
side of the nose over lead plates (Figs 3, 6, 10) 
The general rule for repair is simply to replace 
these fragments and maintain them m position 
with the least manipulation possible This re- 
placement amounts to an open reduction, and 
access to the orbital border can be gained by a 
short incision in the buccal fornix, then mto the 
antrum through the fracture line that is almost 
always present The depressed border can then 
be elevated into position with a Kelly clamp 
This bone may be locked in place, but, if there is 
much comminution, the whole number of frag- 
ments, including the anterior and lateral walls of 
“mulched” in position and 
held with an iodoform pack m the antrum, with 
the end left just through the opening in the fornix 
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Fik 5 a rermJn«nt loss of occlusion 10 upper pn frar 
ture nhich might base been prevented b> usioi; the loveer 
jau for a pbnt by simply nirtn^ the » jsus in occIuphu 
b Method of Risdon in applpng an anterior arch by put 
ting long Hires on the postenor teeth bringing them around 
in front, fastening them together and then anchonng indi 
vidial teeth to this arch nitb tiner uices Besides this sup 


port iihichisusedmaiDlyfors>’mph>sisfrafture5 fiiatiod 
to the upper ja IT with the teeth m normal occlusion is done 
sappixt applied from the chin to the vertex d nc» 
saiy c Functional result obtained in a paiitni rnih a 
fracture at the sywphysis and through both codu>1i$ as 
Hellasa separation m the left upper jan by using the tua 
tion shonn in b 


patient (Fig i), the entire ejelid was closed m a 
position too far adsanced on the forehead and the 
ltd had to be op'‘ned completel> and resutured 
before the patient left the operating room 

Close attention should be paid to the nound 
edges to see ^at the} are in apposition and of 
course >er} ragged edges should be cleanh ex 
cised The first sutures maj ha\e to be deep but 
should never be placed far from the wound edge 
becau e wide suture marks can never be com 
pletclj obliterated Manv times widelv placed 
sutures mas be put m however but left open an 
Ul the entire wound is closed then thev are tied 
over a gau^e pad to bind the wound closch to 
gether and to avoid the surface cutting of the 
suture 

It IS be t to effect complete closure of the wound 
with deep fine No ooo white silk sutures so that 
when the final skin sutures arc inserted thev are 
merelj to support the edges and adjust them If 
possible sta> sutures may be put in from the tn 
side of the cheek or no«e 

Small drains mav beplacedadvantageouslj and 
firm pressure dressings of mechanics waste or 
mantle sponges can be applied finaBv to control 
hemonhage and swelling and thercbv infecUon 


DISPtACEMENT OF THE DOVtS OF THE CrT-PFR J\\\ 
Transverse facial fractures occur usuaHv from 

heaw blows dispersed over the face There mav 

be a level of separation at the frontal zjgomatKr 
suture Imc and at the glabella on both sides there 


mav be one through the wall of the antrum that 
mav extend aD the wav around and involve ise 
pterygoid region and frequent!) there is a com 
plete separation entirelv around ju t above the 
dental arch The whole face mav sag doxn ana 
become noticeablv elongated and the dental area 
mav becompleteh loo e to the patients own **0 
saiion and on moving it with the examining hn 
gers (higs 2 5 4 5, 6; 

\asal sepiaf and palate /rer/Hrcf Irequentlv oc 
cur along with the above separation and 
small tbn bones mav be comminuted into muh> 
pie pieces The nasal structure including iheraf 
tila^es mav be completelv crurrbled and there 
mav be one or more complete lacerations through 
the palate cau'^d bv the di ruplcd bone cutting 
through the nasal passages mav be completel) 
occluded al-so (Figs j b lo) 

Tbe^sgpmalicboneandorbil Thezjgomaticbo^ 
(malar or cheek bonej frequenti) receives the 
blow but IS itseli ceJdom broker Instead « s 
tom loose from its moorings ai ihe front^ zvgo* 
matic process of the temporal bone and the inax 
illa The mam displacement will be according t 
the direction of the force d from the front ic 
a>gomatic process will be c™jnp!ed back Md 
broken bv the avgoroa itself if m 

ascending ramus of the zvgoma mav be 
and ,n,p,nge on .he o.tanl -pace In n»dl > » 
Inooening of .h.s bone the aMcaWaU ccumpK 
and should .1 « doan .00 much ihe^d 
comes elongaied and the globe mav descend so 
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Pig S a, Marked displacement of entire Z3’goma after 
2 weeks w ith no hope of holdmg it in position from the in- 
side of the antrum, because it is broken so far away laterally 
from any support b, Zygoma replaced and held by direct 



b 

wiring from ascending ramus to frontal bone, access to bone 
gained by opening a scar of accident This elevation is usual- 
ly not successful if fragment becomes firmly fixed out of posi- 
tion, then globe has to be ele\ ated within orbit (see Fig 9) 




cler Ti.on lateral w all and floor of orbit so that nc 

im T k possible b. Patient whose x-ray film is showT 
there ic restoration is for eye function, a; 

Pto-e; nf of the bony orbit, completi 

e lid, and paralj 51s of the frontalis c, Globi 


both condyles This illustrates the use of the 
lower jaw to splint the upper 

Fractures through the frontal and ethmoid sinuses; 
inner canthus displacement. Sinus involvement is 
shown in Figure 6 with the fracture through the 
wall of the frontal, and with wide separation of the 
iimer canthi and complete flattening of the nose, 
repaired so that practically normal position of the 
canthi and of the nasal dorsum results with a sim- 
ple fixation as shown in Figure 3c 

With involvement of the frontals and ethmoids 
there is some possibility of direct dural contami- 
nation, and the added precaution must be taken 
to maintain drainage into the nose without irnga- 
tion or manipulation that might cany' mfection 
up to the dura If the smuses are already- infected, 
the chance of spread is greater 
Elevation of orbital border through buccal fornix, 
incision and antral fracture line In Figure 7 the 
inner part of the orbital ridge is down in a and is 
back in place in b, supported with an iodoform 
pack in the antrum In c and d the normal profile 
and, from the front, the normal position of the 
globes and the inner canthi are shown 


elevated wath i block of free costal cartilage and held me- 
dially with another W ith this replacement of the globe 
there was subiecthe improiement in the ease of ocular 
mo\ ements Bmocular \ ision does not alw a> s return after 
this procedure because of the delicate balance necessary for 
this function Ele\ ation of the Ud w as obtained by a fascial 
loop to the forehead and a second long one frorn the tem- 
poral fascia through the tarsus to the opposite frontalis The 
upper orbital border w as restored w ith a costal cartilage 
transplant put m a periosteal sling to giiegood fixation of 
the graft All 3 pieces of cartilage were fresh homografu 
from the mother 
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7 a Depressed orbital border b Orbitil border 
114 Detu rai«ed by goiBg through the buce«l forou uiw 
the aatrum through the /racture line tn the anlenor «aU, 
and (befl elevaun? the /ragmeiit Miti* Kelly loriep The 
border aftd orbiuf Ho^r are held up in place "ith an todo- 
form pack if Ids thought that they S' til not stay upnithout 

It < d Result of patiroc trftose r ray films areshoao IB 
aandb obtained bya single but early operation nitb good 
potion resulting in both the globe and the mnet canthi 
There bad aL>o bwn etten<i\ e tetnng of the ear ahd nose 


If cijere fs derangement of ocdusion, the fower 
can be used to splint the upper by firation of 
the teeth foWon ed b> the application of a bandage 
front the chin to the top of the head Frequcotjv 
the dosing power oi the muscles attached to the 
lower jaw will suffice for this and the overhead 
pull can be omitted (Flga 4 5) 

ILLCSTKATlONSi OF GENERAL TYPES OF LESIONS 
The most frequent lesions are described by the 
following representativepatients and the legends 
of illustrations may be followed as part of the text 
Restorahoii of contour a/ler compUte Jactal Jrac 
lures iiTlhoiit special splints Diagrams and roent 
genograrfs of typical complete facial separations 
are shown m Figure 2 and a patient completely 
restored after the most extensive facial fractures 
of this type IS shown in Figure 3 with the opera 
live procedures outlined m the legend 
EJetalutn of sagged upper jaa.s with denied spitnt 
In Figure 4 a simple ty^ of apparatus for elevat 


ingupperjawsisshown.madeby Dr J A Brown 
for use in the patient shown in Figure 4 d ande 
This does not insure normal occlusion and wfen 
it IS removed, if there is any Upping of the upper 
afveofus, the teeth should be forced tato their nor 
mal occlusion and held there interdeti’al wiring 
to the ion er jaw and, if necessary, support should 
be applied from the clun to the head 
Blindness m emppund facial injury The pa 
tient in Figure 4, d and e illustrates the lo^s of 
vision frequently seen and shows fairly normal 
replacement of the soft parts re-establishment of 
occlusion and the bjitding out of the depre sed 
left check, with costal cartilage 
Lass of occlusion in upper jaw fracture is shown 
in Figure sa where interdental fixation with the 
teeth in occlusion had been omitted 
Anterior denial arch plus jaa. iojaa. pxaltan rs 
Bhown in Figure 5b the type used in the patient 
in Figure 3 and also in thi? patient in Figure $0 
who had a symphysis separation and fractures 01 
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Direct fixation of a completely loose zygoma is 
shown in Figure 8 by drilling the frontal bone and 
the ascending ramus of the zygoma and anchoring 
them together It was done in this instance be- 
cause the very loose bone could not be supported 
from inside the antrum 

Consideration of late deformities If the late de- 
formities are studied, the requirements of early 
care may be made more clear, and, since many 
secondary corrections have to be made, some re- 
sponsible person or the patient himself should be 
told of this possibility in all severe injuries 
Elongation of the oihit because of depression and 
lass of zygoma is shown in Figure 9. Restoration 
of eye level has been obtained by elevation of the 
globe uith costal cartilage transplants along the 
floor and m the lateral region 
Late restoration of nasal bridge and profile, using 
the tissues that have been crumpled in, is shown 
in Figure 10, a, b and c The depressed bone and 
cartilage dorsum was literally dug out of its en- 


folded position and then held forward on silver 
wire slings from side to side 

Late restoration of profile with costal caitilage 
transplant is shown in Figure 10, d and e, where it 
has been recogmzed that tissue has been lost at 
the time of the accident or from infection Eleva- 
tion IS effected with transplanted costal cartilage 
cut in one large piece to replace the entire loss of 
the septum and give support to the tip through 
the columella 

Filling in of skull defects, secondary soft tissue 
correction, and correction of tianmatic ptosis, is 
shown in Figure ir The lid has been brought 
dowm so that closure can occur, by “backing” 
some of the forehead tissue down into the lid in the 
form of a V-Y operation and going only through 
the old scars The depression of the forehead has 
been filled with a free fascia lata transplant Car- 
tilage may also be used for this The residual 
ptosis has been corrected with a free fascial loop 
from the tarsus to the frontalis muscle 


DOUBLE PIN SKELETAL FIXATION IN FRACTURES 

OF THE LEG 


R ARNOLD GRISWOLD, M D , F A C S , and GEORGE W HOLMES, M D , 

Louisville, Kentucky 


C hanges m automobile design a few' 
>ears ago had a profound effect on the 
treatment of fractures of the leg The 
most important factor w'as the increase 
0 power, speed, and force of impact, which 
aused great damage to both soft and osseous 
’Sbues and resulted in a larger percentage of com- 
pound injuries Four-w'heeled brakes and smaller 
eels changed the usual point of impact on the 
lea knees to the mid-third of the 

In ti, ^1 been severe crushing injuries 

snft ^ extensive damage to the bones and 

parts The injuries to muscles, blood vessels, 
.mu nen-es contribute greatly to the difficulties of 
^nrl required for healing 

function These fractures are 
b\ bnateral and are frequentU accompanied 
• ‘''juries to other parts of the body 

no-pualand Unnersit\ of Loui!.\ ille 

ConfreUnf ’racture Sjmposium before the Clinical 

OudiL. 7- of Surgeon, Xen York 


The flow of large numbers of these seriously 
injured patients into our hospitals has had a 
greater effect on the treatment of fractures in 
this country than anything since the World War 
One of the outstanding developments in this field 
has been the introduction of numerous methods 
for skeletal control and fixation of fragments, by 
the insertion of steel pins in both proximal and 
distal fragments, and the incorporation of these 
pins in plaster encasement This method was 
adopted at the Louisville City Hospital in 1933, 
and has been used since that time to the exclusion 
of all other operative measures It is not indicated 
when adequate manual reduction and plaster 
fixation are possible It is used only' in those cases 
which we would have treated formerly by con- 
tinuous traction or direct open reduction and 
internal fixation In our city hospital sendee, 
which includes a disproportionate number of 
severe and complicated injuries, the double pm 
method is used in about half the cases In private 
practice the proportion is smaller on account cf 
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Jig 19 » Compete dipression of tho na'al donum rambso ond boMing it forward on » ina»re« «ire »liiig 
from miury without lo>s of tissue b c Complete restore d e Peptession following injui-y plus lo s of tissue so ihil 
tion of dorsum by chiseling fnc the d p e bunc and frrccortihgc transplant is neces ary forelesatjonssin e 


Zvgoniatte bone lersus ^ygonictlic profess frac b> u<«lf but i» often crumplerf in or out bs frac 
(ires Some confusion has ari'tn m relation to tures of the zygoma The\ano^8maneu^er8 rcc 
these two frartures both of which are illustrated ommended to lift out 2 \gomatic process Iracture* 
10 Figure ?■ a and b The r\gomatic arch i> part ol do not usually apph to true di placements ol the 
the temporal bone and is broken only octaMonaltv rtgomn itself 
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Direct fnalion of a completely loose zygoma is 
shown in Figure 8 by drilling the frontal bone and 
the ascending ramus of the zygoma and anchoring 
them together It was done in this instance be- 
cause the very loose bone could not be supported 
from inside the antrum 

Consideialion of late deformities If the late de- 
formities are studied, the requirements of early 
care may be made more clear, and, since many 
secondary corrections have to be made, some re- 
sponsible person or the patient himself should be 
told of this possibility in all severe injuries 
Elongation of the oibit because of depression and 
loss of zygoma is shown in Figure g Restoration 
of eye level has been obtained by elevation of the 
globe with costal cartilage transplants along the 
floor and in the lateral region 
Late restoration of nasal bridge and profile, using 
the tissues that have been crumpled in, is shown 
in Figure ro, a, b and c The depressed bone and 
cartilage dorsum was literally dug out of its en- 


folded position and then held forward on silver 
■wire slings from side to side 

Late restoration of profile 101111 costal caitilagc 
transplant is shown m Figure 10, d and e, where it 
has been recognized that tissue has been lost at 
the time of the accident or from infection Eleva- 
tion IS effected with transplanted costal cartilage 
cut m one large piece to replace the entire loss of 
the septum and give support to the tip through 
the columella 

Filling in of skull defects, secondary soft tissue 
cot reckon, and correction of traumatic ptosis, is 
shown in Figure ii The hd has been brought 
down so that closure can occur, by “backing” 
some of the forehead tissue dmvn into the hd m the 
form of a V-Y operation and going only through 
the old scars The depression of the forehead has 
been filled with a free fascia lata transplant Car- 
tilage may also be used for this The residual 
ptosis has been corrected with a free fascial loop 
from the tarsus to the frontalis muscle 
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C HANGES in automobile design a few 
jears ago had a profound effect on the 
treatment of fractures of the leg The 
most important factor was the increase 
0 power, speed, and force of impact, which 
caused great damage to both soft and osseous 
issues and resulted m a larger percentage of com- 
p^nd injuries Four-wheeled brakes and smaller 
''' , ^ changed the usual point of impact on the 
P'-cles^an from the knees to the mid-third of the 
1 cesult has been severe crushing injuries 
0 c leg, u ah extensive damage to the bones and 
parts The injuries to muscles, blood vessels, 
tro contribute greatlj^ to the difficulties of 

almcnl and to the time required for healing 
nfin of function These fractures are 

n bilateral and are frequently accompanied 
- '"J^cies to other parts of the bodrv 

''c!ionfo!*''\l^icinV"'^ llo-pital aiul fnucr^itj of Louisville 

CoTCVc"'o'f SvmpoMum, before the Cfmical 

OUolL .7-;, Surgeon- N'en York 


The flow of large numbers of these seriously 
injured patients into our hospitals has had a 
greater effect on the treatment of fractures in 
this country than anything since the World War 
One of the outstanding developments m this field 
has been the introduction of numerous methods 
for skeletal control and fixation of fragments, by 
the insertion of steel pins in both proximal and 
distal fragments, and the incorporation of these 
pins m plaster encasement This method rvas 
adopted at the Louisville City Hospital in 1933, 
and has been used since that time to the exclusion 
of all other operative measures It is not indicated 
when adequate manual reduction and plaster 
fixation are possible It is used only in those cases 
which we would have treated formerly by con- 
tinuous traction or direct open reduction and 
internal fixation In our ciu hospital servuce, 
which includes a disproportionate number of 
severe and complicated injuries, the double pm 
method is used in about half the cases In private 
practice the proportion is smaller on account cf 
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the generally less se-vere damage The apparatus 
which we Use is a simplified \ersion of the ones 
prevjousJv described (i, g), and has recently b«n 
modified bj Dr Edward B Mersch of the Louis 
ville City Hospital staff This apparatus provides 
adequate control and fixation of proximal and 
distal fragments, and gixes adequate room for 
operation or fluoroscopic examination 

ROUTIVE PROCEDURE 

I After careful clinical and x raj exanunatioo 
and recox erj from shock local or spinal anes 
thesia IS admimstered 

t One-eighth inch steel pins are driven through 
the os calcis and through the tibia at the level of 
the tibial tubercle If the fracture involves the 
upper end of the tibia the proximal pin is inserted 
through the lower femur Pms are inserted 
directly through the skin without incision and are 
driven through the bone with a hammer rather 
than drilled The tight gnp of the bone on the 
driven pm prevents motion which maj lead to in 
fection It is important that the pins be driven 
only through the cancellous extremities of (he 
bone since driving pms through the hard cortical 
bone in the shaft maj split the bone 

5 The limb is placed in the apparatus and the 
pins fixed m place Traction is applied and re 
duction completed b> mechanical manipulation 
under visual control with a right angle band 
fluoroscope This fluoroscope, which contains a 
45 degree angle mirror can be used in small spaces 
and at angles where a straight fluoroscope would 
be impractical It also protects the operator from 
direct radiation 

4 After reduction traction is reduced to allow 
tirm end to-end contact of fragments Overtrac 
tion bj such powerful mechanical devices maj 
contribute to delajed union 

5 A non padded plaster cast is applied from 
toes to groin as soon as the condition of the soft 
tissue warrants This cast firmlj incorporates 
both pins 

6 Ambulatory treatment is started after ap 
plication of the cast The cast and pms are re 
moved at the end of about 8 weeks A new cast 
may be applied at this time as high as the tibial 
tubercle or the upper thigh according to the site 
of fracture and the progress of union This cast 
takes the place of a convalescent brace until un 
protected weight bearing is safe 

7 Compound fractures are treated by thor 
oueh debridement after fijtation m the appara 
t\is Thosedebnded withmShoursol the timeof 
iniutv are usuallj dosed pnmarilv Closure ui 
lavers is avoided and the skin onfv is closed In 


terfupted sutures allow oozing of blood and senim 
from the wound No drams are used, ThewoaTd 
is left exposed to air without dressings O^t 
Wounds are packed open with vaseline gauze after 
debridement A prophylactic dose of gas and 
tetanus antitoxin is administered in all coropoued 
injuries The extremity is left in the apparatus 
for observation and treatment of the wound ucti! 
Its condition permits the applicaLon of plaster 
From JuJv i jpjj to June i 1938, 576 pa 
tients with fractures of r or both legs were ad 
muted to Louisville City Hospital Three bun 
dred and elei en of these w ere recorded as due to 
automobile accidents 55 died within 48 hours of 
shock and associated injuries such as intracranul 
damage Two of these deaths were attributed to 
fat embolus Thirty six were transferred ehe 
where after first aid treatment The 485 remain 
mg patients had 512 fractured legs Three pn 
mary amputations were earned out for severe 
crushing injuries Our reluctance to perlorm 
primary amputation may explain j amputations 
subsequently found necessary and mav have 
been 3 factor in the 5 subsequent deaths from 
gas infection Of tie 509 extremities treated 
double pms were considered necessary m 2J9 
The 250 remaining cases with less severe injuries 
were treated by traction and manipulative re 
duction followed by the appltvation of non 
padded casts and walking irons The treatment 
of these cases was carried out almost entirely hi 
the resident staff of tie Louisville Citv Hospital 
under only moderately close supervision Foot 
hundred and sLxty patients were followed fora 
long enough period to judge the results of treat 


Of ryf ample fractures not requiring pms rjj 
healed wtthm aK njonths and 16 healed within t> 
months Of i6 simple fractures into joints not 
requiring pms 12 healed in 4 months and 4 withm 
6 months 

In a group of 21 compound fractures not reqmr 
ing pins, 20 healed w ithin 6 months One case of 
delaved union nas treated by subcutaneous drill 
ing and had good union at the end of 12 months 
Four of 5 compound fractures into joints 
qmniig pins were healed m sK months One 
developed osteomyelitis and required 2 years lor 
recovery 

\\e had loi simple frat-tures requmng pms 9i 
0/ which healed within 4 months There was i 
amputation in this group due to arterial Ihrcptn 
Too early application 0/ a cast to a ^rlv 
noun hed exiremitv probabh caused this tnrom 
t^is Fne cases showed no union at the end ol 
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6 months All were treated by subcutaneous drill- 
ing, which resulted in union in all cases In a 
group of i6 simple fractures into joints requiring 
pins, 12 healed in months, while 4 required 

7 months for restoration 

There were 130 compound fractures requiring 
pins One hundred and five of these healed within 
6 ^ months, 8 healed following persistent ambula- 
tory treatment, 6 cases of delayed union, which 
were submitted to drilling, healed within 18 
months One other did not respond to drilling but 
healed following a sliding bone graft There were 

7 deaths in this group, 5 due to gas infection and 
2 to late shock There were 3 secondary amputa- 
tions, 2 for defective blood supply and i for gas 
infection. 

Double pins were used in a total of 259 frac- 
tures, that IS, 518 pins were inserted Complica- 
tions due to these pins, which were noted or severe 
enough to require treatment, were as follows- 
There were one mild and one severe osteomyehtis, 

8 infections of soft tissue, 2 of which had per- 
sistent draining sinuses 

COiJPOUND FE4CTtmES 

Recapitulation of the 156 compound fractures 
treated shows that debridement and vaseline 
S^'tze pack were used in 25 Thirteen of these 
j hs^Rd well. There were 2 gas infections 
uilh death and i amputation for defective blood 
Osteomyehtis of mild degree occurred in 
7 there were 2 deaths due to late shock 
Primary closure after debridement was earned 
out m 131 cases Pnmary healing was obtained 


in 102 There were ii mild and 4 severe soft 
tissue infections Three of these patients devel- 
oped gas infections which resulted in death. 
There were 8 cases of osteomyelitis Three ampu- 
tations were carried out, i for gas infection and 2 
for sepsis with impaired circulation 

CONCLUSIONS 

1 Double pin skeletal fixation was carried out 
in 259 of 509 fractures of the leg, to the exclusion 
of all other operative measures 

2 These cases were from a City Hospital serv- 
ice with a large proportion of severe bumper frac- 
tures, and treatment was carried out by the 
resident staff 

3 Complications due to the treatment, i e , 
pin infections, have been lower than would have 
been expected in a similar senes treated by direct 
operative reduction and internal fixation 

4 Thorough debridement and copious irriga- 
tion have been apphed to compound fractures 
Orr treatment has been reserved for old wounds, 
recent wounds have been closed primarily without 
drainage, with interrupted sutures to the skin 
only, avoiding the introduction of ties or sutures 
below the skin This has proved to be a satis- 
factory procedure 

5 Subcutaneous dnlhng of fragments has been 
effective in cases of delayed union 
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PO^^^U^C CRONM-LL MD Chicago, 111, nois 

HE question of the open reduction of pUted steel all showed some degree of corrosion 
fractures with the use of metallic fixa m this set up He stated that when 2 different 
Oon was diacussea at the meeting of the metals were used such corrosion in\anabl\ took 
Fracture Committee of the American place and the cTistence of difference of potentul 
. ?irwenn« o d .n \ a,-! .a.o coold alirjj s be shoii /} e» ide/jcing eJecfmh frc 

activit> Chromium alloj steel in hu ecperi 
ments showed a similar action \iuhiuranas 
(he onij metal in his series which remaimd prac 
cicallv inert under the same conditions as eiistea 
H hen the preceding metals h ere used He io)lo» ed 


College of Surgeons held in New \ ork ipjS 
In opening the meeting the chairman Dr 
Fredenc W Bancroft, stated that he felt that the 
Committee had the opportunitj to do something 
constructne in the matter of operatnc fiction, 

with particular reference to the metals used for m.*., 

fication The paper for discussion was presented these CTperimeuts bv similar ones in the linng 
bv Dr Charles S \ enable of San Antonio Tetas animal in which actual contact with the metals 
and d^alt mth the electrolytic action of vanous was made with a wire connection through an 
metals in the tissues and its relation to osteo- outsidegalvanometer.demonslratingthcexisletitt 
synthesis Dr Venable viewed this eleclrelylit of a current passing from one to the other evLtp’ 
action as being the controlling factor in osteo- when vitalimm was used He demonstrated per 
synthesis when metals were used He stressed the fectly that of all the metals tested vitallium alone 
fact that there had been a great deal of difficulty proved praclically inert under the conditions of 
encountered m osteosynthesis by metallic fixation, the experiment He then showed a number ol 
with many serious complication* and many mcoo dinitaJ casesin which vjfaJhum was used with no 
sistencies m results In keeping with this be felt evidence of interference of bone formation or ol 
that there was a wide difference of opinion on (he loosening of the structures and also a c-se i 
part of the various mvesugators He feft that which a Parham bind was used m tonjunction 
many of the analyses of the studies had been withvitalliumfixationwithresultantboneabsoip' 
defective because of the absence of biochemical (ion in the vicinity oHhe Parham band 
examinations and felt that use of metallic fixa His conclusions were (i) That it is impossib't 
tion was essentially to be considered in terms of for macroscopic histelogienl or roentgenological 
metal corrosion concomitant with electrolytic studies to determine the reaction of bone to roe'a! 
action (j) that such reaction can be demonstrawd on!) 

Dr Venable then detailed a “eriesofexpenmen byr biochemical studies (y) that when diSeren' 
tal findings He showed definitely by these metals are used the amount of eleclncaJ action 
experimental findings that when different metals depends upon the difference of potential o the 
were placed in bone and immersed m Ringers metals used (4) that in mixed metals or ajavs 
solution, metallic corrosion due to electrolytic in which the units of the alloy en;ov independti'l 
action occurred He also stressed the fact that in action a similar difference of potential vith tw 
a single piece of metal alloy of the type in which creation of a battery action exists (5) that appu 
the Components of the allov acted as independent ances containing ebroTtnuta aie particularlv 
units in (he compound simifar deettchsis (rooblesome by reason of concentration of elx( 
between the various units with resulting corrosion trolyticalU freed chromium in the ! er (6)allo)S 
occurred He stated that such corrosion evi which are non magnet c cntireU resistant to 
denced an electrolytic action which disturbed bone corrosion and which possess sufficrcnC tens; 
cells and bone growth and resulted in the loosen strength should be used for bone fixation 17| 
inff of both the plates and the screiis crpranentalU the allov vitallium 

Dr Venable showed thatvanadium steel silver cobalt chromium and molybdenum is not g 
plated .t«l, mcUl plated «.e) aad eWan. SaalS and 

Wiceiheinnusl toftiingof th* r «iwe tomniu (g\ «]ectrical phenomena are the controiimg f 

Iceofihe Ameman College of ^urgeonv NewV ik Icbrusry i» (^rsin OSteOSV nthesis with metal* 

IWS , 
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Following Dr Venable’s presentation Dr. Cohn 
G Fink, professor of electrometallurgy, Columbia 
University, discussed the presentation He stated 
that as a lay person he assumed that the problem 
was divided into 2 parts, that of getting mechan- 
ically rigid fixation, and that of the behavior and 
nature of the metal itself He emphasized the fact 
that there is always some solubility when metal is 
in contact with body fl^uids over a period of time. 
He felt that Dr Venable’s demonstration of 
vitallium showed that there was not enough solu- 
tion of vitallium in contact with tissue fluids to 
create any appreciable electrolytic potential He 
stated that his only hesitancy about the alloy was 
the fact that it was composed of 3 constituents 
and that under such circumstances it was difficult 


to reproduce the exact composition at will Dr 
Fink stated that if perfectly pure silver could be 
secured there should be no corrosion in the tis- 
sues, and felt that a silver coated steel might be 
an interesting possibility. 

Dr Fink’s discussion was followed by the pres- 
entation of Mr. Frank, who represented the manu- 
facturers of vitallium He stated that vitallium 
had primarily been developed for use in dentistry, 
and had proved to be electrically inert in the 
mouth, and had been able to meet all the severe 
stresses put upon dental prosthesis He stated 
that it had absolute resistance to corrosive influ- 


ences He also stated that the vitallium alloy 
used was a single phase alloy in which the fear of 
interreaction between the components was reduced 
to a mimmum. He compared the corrosive 
resistance of various metals with that of vitallium 
same general conclusions that Dr. 
enable had drawn He stated that vitallium had 
u nigh degree of rigidity measured as the modulus 
of elasticity 

Dr Philip Wilson introduced Captain Daniel J 
r artin, of West Point, who 2 years previously 
an tested metals for this committee when they 
au been attempting to work out a suitable plate 
e stated that he believed too much stress was 
pfnced on the point of corrosion inside the 
^ did not think that the problem of 
should be considered a problem of 
nf mechanical properties 

Ht> f much more important 

nnf f ^ chromium-vanadium steel failed 

ini.^ suitable material to put 

vivor, 1 because the heat treatment 

ii uelore use made it too hard, and sometimes 
acrnifn^'^a'^y^ quenching operation, which 

the l,ro*i^- corrosive activities and 

into Pjnlcs and screw'S after insertion 

ody. He stated that the stampings on 


the plates similarly introduced mechanical faults, 
and he felt that no pure metal would have the 
physical properties necessary, and that some kind 
of alloy was indicated 

Dr Clay Ray Murray next discussed the prob- 
lem He stated that the service at the Presby- 
terian Hospital had investigated the whole ques- 
tion of plates and screws from the standpoint of 
clinical application He believed that it was 
important to consider the purpose for which 
metallic fixation of the bones was used. If used 
merely to fix fragments of bone together, to be 
followed by fixation in plaster, the necessary 
physical qualities of the metal would be quite 
different from those required for patients in 
whom rigid fixation of the fragments sufficient to 
stand the strain of early, active mobilization 
without plaster fixation was the object. 

He felt that there was no question about the 
existence of electrolytic action in the tissues As 
a matter of fact the mere trauma of operation is 
sufficient to set up a difference in potential of as 
high as 100 millivolts between the injured tissue 
and the adjacent normal tissue One of the prob- 
lems for consideration is whether the plate inten- 
sifies or prolongs that reaction In the studies at 
the Presbyterian Hospital, in which was used a 
system employing Corning glass Quin-Hydrone 
electrodes inserted directly into the tissues, he 
had become convinced that the degree of calcium 
deposition at the site of fracture was dependent 
upon the extent of ionization present in the tis- 
sues at the fracture site So long as an acid 
hydrogen ion concentration existed at the frac- 
ture site no calcium deposition occurred. It was 
of interest that lack of rigid fixation produced 
acidity at the fracture site due to a mechanical 
inflammatory reaction regardless of the type of 
fixation He had discontinued the use of vanadium 
steel not because of any reaction in the tissues 
sufficient to interfere with bone formation, 
although unquestionably reaction did occur, but 
because in his experiments vanadium steel was 
too hard to stand the stresses and strains placed 
upon It when used as the sole means of fixation 
under normal bodj' strains A bone in a living 
individual is to be considered as under constant 
vibratory stress due to alternations in muscle tone 
and to intermittent bending, and torsional and 
shearing strains due to normal muscle efforts No 
tests, w'hich depend upon the ability to bend a 
metal numerous times at right angles, reproduce 
the strain the metal is subject to when placed 
rigidly fixed across a fracture site. Dr. Murray 
with Captain Martin believed that within 
reasonable limits the mechanical factors implied 
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T he queslion ol the open reduction of plated steel, all showed some degree of comaon 
tractures with the use of metallic fisa in this set up He stated that when r different 
Uon wasd^ussed at the meeting of the metals were used such corrosion invariably took 
rracture Committee of the American place and the cTistence of difference of potential 
Collei,e of Surgeons held in New ^ork 193*} could alna>s be shown, evidencing electrohtic 
Iri opening the rneeting the chairman Dr activit} Chromium alloj steel in hu evpen 
Frederic >V itancroft, stated thit he felt that the merits, showed a similar action Vitalhum was 
Comrnittee had the opportunit} to do something the onh metal in his senes which remained prai 
constructive in the matter of operative fixation, ttcally inert under the same conditions as evisted 
with particular reference to the metals used for when theprecedingmetalswereused HefoUowed 
fixation The paper for discussion was presented these experiments b> similar ones in the living 
by Dr CharlesS \ enable, of San Antonio Texas, animal in which actual contact with the melaU 
and dealt with the electroljtic action of various was made with a wire connection through an 
metals m the tissues and its ntation to osieo- ou(sidegal\anometer,dcmonstnlwgcheevstencf 
sjnlhesis Dr \ enable viewed this electron tic of a current passing from one to the other evcepl 
action as being the controlling factor m ostco- when viullium was used He demonstrated per 
synthesis when metals were used He stressed the fectly that of all the metals tested vitalliumsWe 
fact that there had been a great deal of difficulty proved practicnliy inert under the conditions rf 
encountered m osteosynthesis b) metallic fixation the experiment Jle then showed a number 0/ 

with manv serious complications and manv incon clmicaf cases m which vitallium was used with no 

ststenoes in results In keeping with this he Mt evidence of interference 0/ bone formjlKW or of 
that there was a wide difference of opinion on the loosening of the structures and aUo a case in 
part of the various investigators He felt that which a Parham band was used in conjunction 
many of the analyses of the studies had been wiihvitaJ3iumfixationwithresultantboneaD«orp- 
defective because of the absence of biochemical tion in the vicinity of the Parham band 
examinations, and felt that use of metallic fixj His conclusions were fij That it i» impossible 
tion was essentially to be considered in terms of for macroscopic, histological or roenigenologwal 
metal corrosion concomitant with electrolytic studies to determine the reaction ol hone tomrw 
acUon (i) that such reaction can be demonstrated onli 

Dr Venable then detailed a senes of expenmen by biochemical studies (3) that when diSerem 
tal findings He showed definitely by these metals are used the amount of electrical 
experimental findings that when 2 different metals depends upon the diflereni.e of polwtial of the 
were placed in bone and immersed in Ringers metals used (4) that in mixed metal* or 
solution, metallic corrosion due to electrolytic in which the units of the alloy enjo) indepero'iit 
action occurred 2 Ie aho stressed the fact that 10 action a similar difference of potenpal with 
a single piece of metal alloy of the type in which creation of a battery action exists (5) that app i 
the components of the alloy acted as independent ances containing chromium are particulactj 
units in the compound, similar electrolysis troublesome by reason of concentration of elec 
between the various units with resufting corrosion trolyticafly freed chromium in the Iner 
occurr^ He stated that such corrosion evi which are nonmagnetic entireU resvsuwt 
denced an electroMic action which disturbed bone corrosion and which possess sulucent ten 
cellsand bone growth and resulted in the loosen stienglh shouW be used for bone k7' 

ing of both the plates and the screws experimentally the allov vitallium 

Dr \ enable showed that vanadium steel silver cobalt chromium and molybdenum is no § 

nlated steel, nickel plated steel and chromium nniu and is the only metal known at this 
P which can be used with consistent results ana 

PrestntH beror«ihe»nnu»t^meeiingonheFiartut* C<>™it tlectncal phenomena are the controlling 


cm College ol Surgeon. * 


tors m osteosynthesis with metal* 
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M edical control of silicosis m the 
United States today is largely in 
the hands of industrial physicians 
expenenced in the diagnosis of the 
particular forms of the disease produced m their 
respective plants By means of pre-employment 
examinations these physicians have an accurate 
knowledge of the physical condition of each new 
workman entenng the plant; from frequently 
repeated, periodic examinations they have an 
opportunity to obserxm the evolution of at least 
the early phases of reaction to inhaled dust By 
studjing the older employees, who worked in 
these same plants before the introduction of 
programs of dust prevention, these doctors have 
become famihar with the more advanced stages 
of these diseases, and they also have at their com- 
mand accurate data upon the degree and charac- 
ter of atmospheric pollution in diSerent parts of 
their plants By correlating these data with their 
medical findings, they have drawn reasonably 
reliable conclusions as to the hazard from breath- 
ing dusts of var)dng sihca content Some of these 
conclusions are still tentative and may be altered 
of subsequent experience and the in- 
troduction of improxmd methods of exammation 
As a result of their individual observation in 
dmerent plants certain principles have been 
formulated which now govern the medical control 
of silicosk and related conditions Although 
vanauons in the anatomical form of the disease 
bhe degree of associated disabdity may be 
created by inhaling silica in various combinations 
with other mineral dusts, and by the diversity of 
processes producmg dust in different plants, these 
general pnnciples seem to be applicable to all 
mdustncs 


Three of these observations are of fundament, 
importance, (i) The diagnosis of sihcosis is base 
opou 3 factors: (a) evidence of disease in the lunj 
oemonstrated in roentgenograms, (b) a history 
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exposure to silica dust, adequate to produce such 
disease; (c) a physical examination to determine 
the presence of infection and disability. (2) The 
major cause of disability is not the tissue reaction 
produced primarily by the inhaled dust, but pul- 
monary infection which so frequently accompanies 
such reacUon (3) The degree of disability is not 
proportional to the e.xtent and severity of the 
anatomical changes observed m the roentgeno- 
gram Disability can be measured only by ob- 
servation and ph3^sical examination of the 


workman 


TYPES OF LESIONS 


The pathological lesions of silicosis in pure form 
and silicosis with infection harm been divided into 
4 major categories. Since each type presents a 
different chnical picture and requires different 
administrative treatment, these 4 tj^es will be 
discussed individually 

I A pulmonary reaction characterized ana- 
tomically by accumulations of dust-filled phago- 
cytes and proliferation of cellular connective tissue 
in the larger septa and trunks, and roentgeno- 
graphically by exaggeration of the linear shadows 
chiefly cast by the blood x'essels, may be due to a 
variety of causes Such appearances may be a 
manifestation of beginning silicosis, in which case 
they may later progress to the stage of parenchy- 
matous nodulation, but they may also be due to 
the inhalation of non-siheious dusts xvhvch produce 
only linear reactions without further progression. 
Furthermore, the roentgenographic appearances 
of certain chronic infections of the lungs and the 
pulmonary changes associated with cardiovascu- 
lar disease of certam tjqies may closely simulate 
the picture produced by dust Only a thorough 
study of the individual and his occupational 
history can possibly reveal the cause in a particu- 
lar case The roentgenographic appearance of 
linear exaggeration is rarely associated xvith dis- 
abilitjx iVhen it is, other causes must be carefully 
c.xcluded before attributing the clinical findings to 
the pulmonarj' condition Since linear exaggera- 
tion in the pulmonary roentgenogram may be due 
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in the ngidity of fixation and the ability of the 
metals used to stand nornul physiologic^ strains 
were of far more importance than the possible 
electrolytical potential established by the metal 
in the tissues This did not, of course apply to 
the use of metals which produced mark^ elec- 
trolytic changes, or to the use of 2 different metals 
in the tissue A \anadium steel plate, subjected 
to continuous vibratory stress of very small 
amplitudes for the period of a week, became so 
brittle that the steel could be snapped m the 
fingers Clinically similar action had been evi 
denced by plates which had broken in the bone 
even after healing of the fracture bj callus had 
been accomplished Tests made with an rS per 
cent chromium and 8 per cent stainless steel 
speciall> prepared had convinced him that the 
metal had when properly treated, not sufficient 
electrical activity in the tissues to cause damage, 
nor did it have the proper phj sical characteristics 
to warrant its use under the conditions of resump 
tionofactivemotionvvithiQafevi, da\s of operation 
without plaster fixation To him this seemed 
important since he found that the cutting down 
of disability time by the early restoration of active 

function represented the chief advantage in most 

cases of the operative reduction of fractures 
He asked Dr Hudack who had earned out 
some experimental procedures, to present hi$ evi 
dence Dr Hudack stated that the metal used 
should have resistance to surface corrosion and 
resistance to fatigue failure Vanadium steel 
under the vibratory stresses described had suf 
fered intermolecular corrosion as the result of 
ktigue strain, making it liable to fracture The 
same thing did not happen when a solid solution 
of the 3 phase high chromium low nickel steel 
was used It was also found that stamping and 
casting both impaired the necessary physical qual 
Hies oi tl-e lucta' In addition it was found that a 
non abnsiv e polishing of the surface was neces 
sary He also stated that a minimum degree oi 
corrosion was much less important than these 
physical qualities Preceding the non abrasive 
polishing of the surface a passivating of the sur 
face by the u«e of an acid bath was indicated 
Microscopic section of the tissues a year after the 


insertion of plates and screws constructed for him, 
mtchamcaUy perfect^ inserted so that n^td ^xJisn 
ttasafact, showed bone trabeculce still occupying 
the thread of the screw without evidence of deca] 
cification or histological change 
A representative of the stainless steel (18 per 
cent chromium — 8 per cent nickel) manufacturers 
stressed the buffering and passivating of the metal 
before insertion mto tissues She also stressed the 
fact that evidence of corrosion in specific solti 
tions outside the body could hardly be considered 
as indicative of the extent of such action m tie 
compbeated tissue ff uid set up at the fracture site 
At the invitauon of Dr Philip Wilson Dr 
George IV Hawley presented a vifallium pbfe 
based on the angle iron used in steel buildings, 
one surface being attached to the bone and the 
other resting m a longitudinal slot previously cut 
m the bone at the site of the application of tie 
plate He stressed the fact that this type of plate 
might be of great benefit m getting rigid fialion 
Dr MiUiam 0 Neill Sherman, of Pittsburgh 
strc 3 «ed the point that be did not believe that 
anun il experiments were of much value He fell 
that the vanadium steel plate as used by him wsj 

effective mechamcally 11 rigidly fixed and could 

be depended upon to stand the strains to whiih 
It Would be subject physiologically He bthevtd 
that no metal was capable of standing the vibn 
tion test which had been imposed on the vanamun 
steel by Dr Murray and Dr Hudack, and trit 
although the specific stainless steel mentionra 
bad done so in the experimental test, it con d 
not be consistently expected to do so 
The results of the whole conference would eem 
to indicate that the 2 factors first, the coirpo'i 
tion of the metallic fixation used and se ord tie 
rigidity and adaptability of the fixation used to 
physical strains and stresses, probably teptesent 
the Ikisis of a possible solution to the question oi 
operative fixation 

It IS evident that the questior wVther or not 
operative fixation is to be followed by acuie 
mobihaation or by fixation m plaster has a great 
bearing on which of the s hetors mentioned may 
be the most important consideration m any 
given case 
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M edical control of silicosis in the 
United States today is largely in 
the hands of industrial physicians 
expenenced in the diagnosis of the 
particular forms of the disease produced in their 
respective plants By means of pre-employment 
exammations these physicians have an accurate 
knowledge of the physical condition of each new 
workman entering the plant; from frequently 
repeated, penodic exammations they have an 
opportunity to observe the evolution of at least 
the early phases of reaction to inhaled dust By 
studying the older employees, who worked in 
these same plants before the mtroduction of 
programs of dust prevention, these doctors have 
become familiar with the more advanced stages 
of these diseases, and they also have at their com- 
mand accurate data upon the degree and charac- 
ter of atmosphenc pollution in different parts of 
their plants By correlating these data with their 
medical findings, they have drawn reasonably 
reliable conclusions as to the hazard from breath- 
ing dusts of varying silica content Some of these 
conclusions are still tentative and may be altered 
in the light of subsequent ex'penence and the in- 
troduction of improved methods of examination 
As a result of their individual observation in 
mfferent plants certain pnnciples have been 
formulated which now govern the medical control 
oi silicosis^ and related conditions Although 
variations in the anatomical form of the disease 
and in the degree of associated disabihty may be 
created by inhalmg silica in vanous combinations 
mth other mineral dusts, and by the diversity of 
processes producing dust m different plants, these 
general principles seem to be apphcable to all 
industries 


_ Three of these observations are of fundament 
importance, (i) The diagnosis of sihcosis is basi 
upon 3 factors, (a) evidence of disease in tlie lun 
emonstrated in roentgenograms, (b) a historj' 
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exposure to sihca dust, adequate to produce such 
disease, (c) a physical exammation to determine 
the presence of infection and disability. (2) The 
major cause of disabihty is not the tissue reaction 
produced primarily by the inhaled dust, but pul- 
monary infection which so frequently accompanies 
such reaction (3) The degree of disabihty is not 
proportional to the extent and severity of the 
anatomical changes observed in the roentgeno- 
gram Disabihty can be measured only by ob- 
servation and physical exammation of the 


workman 


TYPES OF LESIONS 


The pathological lesions of silicosis m pure form 
and silicosis with infection have been divided into 
4 maj'or categories. Smce each type presents a 
different clinical picture and requires different 
administrative treatment, these 4 types will be 
discussed mdividually 

I A pulmonary reaction characterized ana- 
tomically by accumulations of dust-filled phago- 
cytes and probferation of cellular connective tissue 
in the larger septa and trunks, and roentgeno- 
graphically by exaggeration of the linear shadow's 
chiefly cast by the blood vessels, may be due to a 
variety of causes Such appearances may be a 
manifestation of begmnmg silicosis, m which case 
they may later progress to the stage of parenchy- 
matous nodulation, but they may also be due to 
the inhalation of non-silicious dusts which produce 
only linear reactions wnthout further progression 
Furthermore, the roentgenographic appearances 
of certain chronic infections of the lungs and the 
pulmonary changes associated wdtli cardiovascu- 
lar disease of certam types may closely simulate 
the picture produced by dust Only a thorough 
study of the individual and his occupational 
historj' can possibly reveal the cause in a particu- 
lar case The roentgenographic appearance of 
hnear exaggeration is rarely associated with dis- 
abditj' When it is, other causes must be carefully 
excluded before attnbuting the clinical findings to 
the pulmonary condition Since linear exaggera- 
tion in the pulmonary roentgenogram may be due 
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in the ngidity of fixation and the abilny of the 
metals used to stand normal phj'sualogical strains 
were of far mote importance than the possible 
ekctrolytical potential established b> the metal 
in the tissues This did not, of course, apply to 
the use of metals which pr^uced marked elcc 
lrol> tic changes or to the use of a different metals 
in the tissue A vanadium steel plate, subjected 
to continuous vibrator} stress of very smaU 
amplitudes for the period of a week, became so 
brittle that the steel could be snapped in the 
fingers Clinically similar action had been evi 
denced by plates which had broken in the bone 
even after healing of the fracture b} ccdlus had 
been accomplished Tests made with an i8 per 
cent chromium and 8 pet cent stainless steel 
specially prepared had convinced him that the 
metal had, when properly treated, not sufficient 
electrical activity m the tissues to cause damage, 
nor did it hav e the proper ph} sical charactenslics 
to warrant its use under the conditions of resump- 
tion of active motion within a few days of operation 
without plaster fixation To him this seemed 
important since he found chat the cutting down 
ofdisability timeby theearl) restoration o? active 
function represented the chief advantage lo most 
cases of the operative reduction of fractures 
He asked Dr Hudack, who had earned out 
some experimental procedures to present his evi 
dence Dr Hudack stated that the metal used 
should have resistance to surface corrosion and 
resistance to fatigue failure Vanadium steel 
under the vibrator} stresses described had suf 
fered intermolecular corrosion as the result of 
fatigue strain, making it liable to fracture The 
same thing did not happen when a sobd solution 
of the 3 phase high chromium low nickel steel 
was used It was also found that stamping and 
casting both impaired the necessar} physical qual 
ities of the metal In addition it was found t^ta 
non abrasive polishing of the surface was ncces 
sary He also stated that a minimum degree of 
corrosion was much less important than these 
physical qualities Preceding the non abrasive 
polishing of the surface a passiv ating of the sur 
lace b> the use of an acid bath was lodtcated 
Microscopic section of the tissues a >ear after the 


insertion of plates and screws constructed (or him, 
mtcbantcaUy perjtci iftstjkd so ikai rig:j fixal an 
ttos a fact showed bone trabecula still occupjmg 
the thread of the screw without evidence of decal 
ofication or histological change 
A representative of the stainless steel (i8 per 
cent chromium — 8 per cent nickel) manufacturers 
stress the buffering and passivating of the metal 
before insertion into tissues She also stressed the 
fact that evidence of corrosion m specific solu 
tions outside the bod} could hardl> be considered 
as indicative of the extent of such action m the 
ammlicated tissue fluid set up at the fracture site 
At the invitation of Dr Philip Wlson Dr 
George W Hawley presented a vitalhuin plate 
based on the angle non used in steel buildings 
one surface being attached lo the bone and tie 
other resting in a longitudinal slot previously tut 
in the bone at the site of the application of tie 
plate He stressed the fact that this type of plate 
might be of great benefit in getting ngid fixation 
Dr William 0 Neill Sherman, of Pittsburgh 
stressed the point that be did not beheve tbt 
animal experiments were of much value He Ml 
that the vanadium steel plate as used b} him wm 
effective roeehanieall} if rigidl} fixed and could 
be depended upon lo stand the strains to traicft 
It would be subject ph}siologicalIy He believed 
that no metal was capable of standing the vibra 
lion lest which had been imposed on the vanadium 
steel by Dr Murray and Dr Hudack, and tMt 
although the specific stainless steel mentioned 
had done so in the expentnental test, it could 
not be consistently expected to do so 
The results of the whole conference would seem 
lo indicate that the a factors first the composi 
tion of the metallic fixation used, and second tic 
ngidity and adaptability of the fixation used to 
physical strains and stresses, probabW represent 
the basis of a possible solution lo the question ol 
operative fixation 

It IS evident that the question whether or not 
operative fixation is lo be followed b} active 
mobilixation or by fixation in plaster, has a grt 
bearing on which of the t factors mentioned mav 
be the most important consideration m 
given case 


GARDNER: MEDICAL CONTROL OF SILICOSIS AND TUBERCULO-SILICOSIS 581 


infections. Since such lesions are most frequently 
discovered in persons exposed to mixtures of 
siiica and other minerals, the latter may play an 
etiological role Regardless of their cause all such 
lesions are complicated by emphysema and this 
reaction is responsible for the cardinal symptom 
of dj^spnea 

The severity of the dyspnea limits the capacity 
for work and usually compels retirement Many 
old employees, who suffer from this condition are 
permitted to perform light work about the plant, 
which they may prefer to retirement on pension 
Discharge becomes obligatory only in cases where 
the massive fibrosis is due to associated tubercu- 
losis, which has become active and is shedding 
tubercle bacilli in the sputum. The methods of 
detectmg this outcome logically belong in the next 
category. 


4 Tuberculosis is the most important infection 
of the lungs to be considered m the silicotic sub- 
ject Bronchopneumonias of other origin may 
present difficulties in diagnosis but, as they 
generally run a chronic course and produce results 
comparable to those provoked by the tubercle 
bacillus, they will not be discussed 
Tuberculosis associated with silicosis may mani- 
fest itself in typical form m which case it offers no 
particular problems of diagnosis or admmistra- 
hon The discovery of active or questionably 
active foci of this infection m pre-employment 
etamination obviously disqualifies an applicant 
for tvork m a silica industry Ample experience 
mdicates that long-continued inhalation of silica 
dust may reactivate such latent foci and produce 
chronic disease Apparently healed foci of 
tuberculosis offer greater problems In young 
applicants, whose foci are more likely to be of 
recent origin, it is unwise to permit the risk of 
reactivation Some authorities apply this dictum 
uot only to apparently healed foci of reinfection 
in the pulmonary apices but even to the calcified 
iciju Frirnarj' infection that generally occur in 
c ildhood While most of the latter lesions are 
eorapietely healed and sterile by the age of em- 
P ovability, a few cases of reactivation have been 
sened In cxpenmental animals reactivation 
‘ oeen proved possible m any focus still con- 
* ming living tubercle bacilli A reasonable policy 
P'^rnrit employment of all persons of mature 
^oentgenographic evidence of small calci- 
bic foi 1 If the subject were young and 

tubercle were large or exhibited any 
!w .^“Sgpstion of incomplete healing, he should 
temporarily In the penodic 
discoverj’ of a new case of 
jpwai tuberculosis in a sdicoUc subj'ect demands 


the same procedure as in the general population, 
1 e. immediate treatment 

Unfortunately the majority of tuberculous com- 
plications in silicotic lungs are not typical and 
present serious problems in diagnosis Such con- 
ditions fall in 2 categories, i an acute manifesta- 
tion and the other characterized by unusual 
chronicity 

Acute tuberculosis is quite as rare in silicotic 
groups as it is elsewhere Since the victims are 
prostrated by symptoms of intoxication, they 
would hardly be a problem in the pre-employment 
examination If the periodic examination of a 
workman, whose films previously revealed gener- 
alized, discrete nodulation, discloses a marked 
increase in the size of the nodular shadows with 
loss of their ordinarily sharp definition, one should 
suspect infection If m addition the film presents 
a new ill-defined but locahzed shadow, perhaps in 
the upper portion of the lung, the probability of 
tuberculous comphcalion is even greater Usually, 
if the man himself has not volunteered a com- 
plaint, questiomng will reveal symptoms and he 
may even have some fever Obviously he needs 
prompt hospitalization with the usual treatment 
Such cases tend to run a rapid course and most 
of them terminate fatally within 6 to 12 months. 

The chrome aspects oi tuberculosis in the 
sihcotic subject have already been mentioned in 
connection with the massive types oi simple 
silicosis The questions raised m section 3 remain 
to be discussed If the localized lesion is due to 
some cause other than an active infection, it is 
classified as one of simple silicosis If it results 
from an infection that is still active but en- 
capsulated and latent, it should be classified as 
tuberculo'Sihcosis * This is a new condition and 
not merely a superimposition of an element of 
infection upon a background of sihcotic fibrosis 
It apparently results from the simultaneous action 
of silica and relatively few tubercle bacOh barely 
able lo survive in an environment of avascular 
scar tissue It may produce no symptoms of in- 
toxication and no bacilli in the sputum for many 
years because the investing scar tissue prevents 
absorption of toxic products and the excrebon of 
tubercle bacilli Late in hie, however, the infec- 
tious element usually becomes dominant, symp- 
toms of infection are manifested, bacilli reach the 
bronchi and are expectorated, and frequently the 
fibrous area breaks dovui to form a cavity 

iTbe renter h&s pre^nousl) empIo>cti tbc terra, ‘‘sUico-tubcrculosis,” 
to desenbe the same condition At 3 recent ineetinjj of the Corre- 
spondence Committee on Silicosis of the Inieraatrona) Labor Office it 
was urped that m conforrail> with South AIncan usage Ac order 
rcvcrsca In corapJjarre mii iiiis request for mtemaliocal umfomm> 
in tcminologj the condition in the future will be referred to as “tuWr- 
culo-silicosis " 
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to so many causes, it is impossible to state whether 
associated tuberculosis or another infection m a 
particular individual is due to the underlying ana 
lomicalchange Amonggroupsofpersonsemployed 
only in industries creating highly siliaous dusts, 
the incidence of pulmonary infection maybe moder- 
ately increased in individuals showing linear 
exaggeration However, the increase ne\cr ap- 
proximates the percentage observed in (lersons 
with speafic nodulabon of silicosis 

It IS generally customary to accept for employ 
ment in a dusty industry any applicant whose 
film reveals slight or moderate degrees of hnear 
exaggeration Men with very marked changes of 
this type whose occupational history suggests 
considerable previous exposure to silica dust will 
be rejected by many examiners It is debatable 
whether this attitude is justified except in the 
of y oung individuals under 30 or perhaps 35 years 
of age In applicants over 40 who have already 
been exposed for 15 or 20 years the condition is 
much less likely to progress particularly m an 
industry where the engineering methods of dust 
control are effectively applied The discovery of 
linear exaggeration upon periodic examination of 
person* already employed demands no action un 
Ie«8 the condition is developing rapidly in young 
individuals This rather rare occurrence 1$ proba 
bly best met bv transfer to another department of 
the plant Otherwise no change in occupiation is 
indicated, compensation rarely enters the picture 
owing to the lack of disability and consequent 
n age loss 

2 Dust reaction characterued anatomically by 
the formation of discrete fibrous nodules, not over 
6 and usually not over 4 millimeters in diameter, 
uniformly distributed throughout all parts of both 
lungs and roentgenographically by the picture 
known as nodulation (discrete shadows of the 
above size and distribution) is most likely to have 
been caused by mhabng free silica A history of 
adequate exposure to such dust together with a 
physical examination usually cstabbshes the diag 
nosis with reasonable certainty Only a few rare 
fungus mfections, certain tumors and very un 
usual cases of cardiovascular disease produce 
similar patterns in the pulmonary roentgenogram 
Discrete nodulation is uncommonly associated 
with sufficient disturbance of pulmonary function 
to impair the capacity for habitual work In ad 
vanced cases, which are usually compbeated by 
emphysema dyspnea on exertion is a common 
symptom The individual with generalized dis- 
crete nodulation is defimtely more susceptible to 
tuberculous infection and to bronchopneumonia 
of other etiology than a normal subject Thesame 


IS not true for lobar pneumonia Although this 
mcreased susceptibility to infection makes the 
Silicotic workman a potential liability, he is 
usually capable of productive work unldsuch 
infection develops 

Pre-employment examination often unjustly 
prevents persons with simple discrete nodulauon 
but no disability from obtaming work. In 
periods of labor shortage, however, skilled work 
men with such manifestations of silicosis ha\-e 
been accepted and have rendered efiicient service 
Provision in the compensation laws to relieie 
employers of full rcsponsibibty for any infection 
which might develop subsequently, would o\er 
come their natural reluctance to hire such men 
and would permit most silicotics to be self 
supporting In the periodic examination of per 
sons already employed in a silica industry the 
discovery of early, simple, discrete nodulation 
docs not justify discharge Significant degrees of 
disability will not be manifested in the absence of 
infection, and in industries with effective du>t 
prevention programs the silicosis will progress 
with equal rapidity regardless of continued em 
ployment Only the y oung individual who his 
developed silicosis at an early age, need be trans 
ferred to another job because his naturally 
greater susceptibility to tuberculosb might be 
augmented by further exposure to silica dust 
Perhaps the most important function of the 
periodic examination is the early detection of 
evidence of pulmonary infection Such cases must 
be given the benefit of prompt treatment and re 
moved from positions where they might endanger 
fellow workmen with silicosis They will be 
considered in section 4 

3 Dust reactions characterized anatomically 
by areas of massive, conglomerate ' fibrosis with 
or without an associated discrete nodulation 
present the greatest problems m diagnosis and 
administration The pathological anatomy o> 
such lesions consists of large areas often bilateral 
composed of great numbers of nodules embedaeo 
in a matrix of diffuse fibrosis which more or less 
completely obliterate the normal pulmonary 
architecture Other parts of the lungs usually ev 
hibit small, discrete, isolated nodufes but ihc^ 
may be absent Almost invariably the so called 
'conglomerate fibrosis is associated with weU 
marked emphysema often of the bullous 
The causation of such lesions is not well under 
stood Some of them are unquestionably due to 
low grade infections which produce no toxic 
symptoms for Jong penods 0/ lime others m tn 
writers opinion are the result of excessive aero 
mulauons of silica dust in the scars of healed 



METHODS OF INVESTIGATION OF OCCUPATIONAL 

SKIN DISEASES 
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I N order to investigate intelligeirtly the cause 
of occupational dermatoses, one must have 
at least a sufficient knowledge of dermatol- 
ogy to distinguish contact dermatitis from 
such ordinary skm diseases as psoriasis, impetigo, 
urticaria, ptyriasis rosea, etc In addition, one 
should also have a fair knowledge of chemistry 
The actual investigations m factories will give one 
the knowledge of industrial processes which is also 
an essential requirement. 

Before we can hope for success in finding out 
the cause of a particular outbreak of occupational 
dermatitis, we must have the experience and knowd- 
edge gained by studies of the normal skin hazards 
and the normal incidence of occupational derma- 
toses in the basic industries Such studies not 
only acquaint us with the irritating properties of 
various chemicals and compounds, but often lead 
to the discovery of health hazards not previously 
reported. It was in the course of such routine 
studies that we first noted the health hazards 
connected with the manufacture and use of cer- 
tain chlorinated hydrocarbons and certain syn- 
thetic resins 


The basic industries are selected for routm 
studies, because they manufacture the chemica: 
used in all other factories, and their workmen ai 
abject to the hazards of contact with these chen 
Kais We also make it a practice to scan ti 
epotls of occupational dermatoses w'faich are sul 
5 ted to the Public Health Service by the Con 
pensation Boards of the various states, and w 
0 e it there is any unusual occurrence of occi 
paiional dermatoses in any one factory H thei 
's, we investigate its cause 
to gain entrance into factories to make oi 
the interest of the owi 
^^bagemcnt to the importance of our w ori 
in and interviev 

fiiiripi- assure them that our studies are coi 
crs manner as not to alarm the nor 

and of the factor 

so K-it^ h bj our investigations will 

Will hp’Jr, business, but, on the contrar 

Cm t Jbssen the health hazards among the 

r^Uc Surlof ”'5 MtjUiCine and Tr. 


workers. After such interviews pernussion to make 
the investigations have always been granted 
In proceeding with an investigation, the first 
step is to discuss with the plant superintendent 
the occurrence of occupational diseases, especially 
those of the skin, which to his knowledge had oc- 
curred in the factory, to obtain from him a list of 
the raw materials used in the factory and of the 
products manufactured. The next step is to con- 
sult with the plant physician, if there is one, or 
with the nurse or first aid attendant, concerning 
the chief infections or diseases treated in the dis- 
pensary, and to obtain from them a little better 
conception of the incidence of skin diseases than 
was obtained perhaps from the superintendent 
The medical records, if any have been kept, are 
then examined regarding the number of cases of 
skin lesions treated, the departments in which the 
patients worked, and the causes given for their 
occurrence. This procedure often yields a clue as 
to what part of the factory has the greatest skin 
hazards It is also well at this time to request 
that such of the workers, who have had occupa- 
tional skin diseases or who are known to be af- 
fected at the present time, be called into the dis- 
pensary to be questioned and examined. This 
enables us to check and evaluate the criteria used 
by the plant physician in making a diagnosis of 
occupational dermatitis 
We then request the superintendent to appoint 
someone familiar ivith all the industnal processes 
in the factory to escort us through the plant In 
many instances he himself, together with the 
plant physician, accompanies us in our inspection 
We begin at the point where the raw matenals 
come in and follow them through the plant until 
the finished product is ready for shipment In 
each department visited we first interview the 
foreman, asking him if he knows of any workers 
who have now, or ever have had skm diseases, 
and what in his opinion caused these diseases 
We then go through the department and have the 
manufacturing process explained to us We e.x- 
amine the hands and faces of the workers for skin 
lesions, at the same lime taking note of their work 
clothes, whether they are clean or dirty, and 
whether protective clothing in the form of glov'es, 
aprons, boots, respirators, etc, are worn We 
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The industrial physician s problem m dia^osis 
IS difficult As long as the infection remains 
dormant the workman is not a menace to his 
fellows he may not be seriously incapautated 
though more or less short of breath, and he may 
wish to continue at his job It is probably just as 
well that he should for no form of treatment up 
to the present time has cured such a disease so far 
advanced If theempIo>ee’s temperament is such 
that he is happier at home, he should be retired on 
compensation but permitted to perform light jobs 

If has kept under obscnatwn, it is not afnays 
easy to determine when his tuberculo silicotic 
lesion is about to break down and become a 
menace to other employees Systematic records 
of body weight are kept a progressive loss sug 
gesis the need for further investigation Repeated 
roentgenograms may reveal a changein the size or 
the character of the localized lesion and perhaps 
evidence of extension m the surrounding lung 
Examination of the sputum for tubercle baciUi 
requires patience as many negative reports must 
be anticipated per^slence will usually yield posi 
tiv e results Guinea pig inoculation or culture are 
preferable to dirett methods of examination as the 
number of organi«ms is small n hen they first make 
IheiT appearance 

At the fi 8t ind cation of clinical or bacterio 
logical activity the workman with tuberculo- 
silicosis should be removed from contact with 
other silicotics In some plants special i olated 
jobs, involving little or no physical effort, have 


been created for them Jlospjtaizalion aod any 
of the forms of treatment applicable to uacom 
plicated chronic tuberculosis have had little effect 
upon this condition Intelligent cooperation mth 
a minimum of phy sical effort may prolong life but 
it cannot cure the disease Since this is usua'Ji 
most difficult to obtam from men of this class 
there is need for research upon new means oi 
therapy Today one can only hope that modern 
programs of dust prevention will preclude the 
development of tuberculo silicosis in the new 
generation of workmen 

From the foregoing discussion it is obvious that 
uncomplicated silicosis usually produces too lillle 
disability to di qualify a workman for h o 
habitual occupation The supervention of tuber 
culosis or other infections of the lungs are largely 
responsible for decreased cajvaci ty to work and are 
the ultimate cause of death in many sibcotic sub- 
jects Therefore, it should be the major ebjectne 
of the industnal phy ician to protect his silaotic 
charges from contact with the tubeivle bacillus 
The methods which he employ s/nsideef iberb t 
have already been indicated buthiaTe‘pon«iU!il\ 
does not end here He must also extend his sip« 
vision into the home and the community at large 
By cooperation wilh the public health authonliw 
programs of case findings and education should be 
encouraged Every ho'p ta’ued ca«e ol open 
tuberculosis in an employee reduces thews ibiWv 
of a disabling infection in an industnal pry sici n s 
plant 
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While outbreaks of occupational dermatoses us- 
ually occur in only one department of a factory, 
it is necessary to study not only that one depart- 
ment, but the whole process of manufacture, or at 
least all of the processes which precede the one in 
which the outbreak occurred We should study 
the sickness records of the plant for at least i 
year previous to the outbreak, in order to deter- 
mine whether the outbreak occurred suddenly, or 
whether there was a gradual increase in the num- 
ber of cases of dermatitis, and whether there was 
any connection between a sudden increase in the 
incidence and the use of new chemicals, new proc- 
esses, or changes of old processes in the factory. 
Detailed inquiries should be made of the super- 
intendent, the foreman, and the workers as to 
changes_ m manufacturing processes and the in- 
troduction of new chemicals preceding the out- 
break of dermatitis. 

Patch tests should be performed with all of the 
matenals handled by the affected workers in an 
effort to track down the offending substance. In 
some instances the management purchases, under 
trade names from other concerns, the chemicals 
which they use and do not know their composi- 
tion It is necessary in these cases to trace the 
chemicals to their original source of manufacture 
and thus determine what they really are 

By way of illustrating how such outbreaks of 
dermatitis are studied, I will outline a few actual 
investigations which ive made 


SPECIFIC INVESTIGATIONS 
Case i \V'e were requested to investigate an outbreak 
dermatitis m a cotton null It w as found that the lesions 
curred only among those workers whose forearms came 
contact with new heddlc frames in the weaving machines 
fir 1 ® jOe fmearms touched by the heddlc frames was 

j ^ 1 frames were made of spruce and were 
^ yeiioii , w axy varnish Patch tests w ith the 
scraped off the frames gave positive reactions, 
iplch tests with the wood itself gave negative re- 
fbe varnish from the heddlc frames checked 
of dermatitis This definitely established the 

niic, d’® '•UTiish on the new hcddle fr.ames was the 
cAuse of the dermatiUs 

ascertain what in the varnish caused the 
the manufacturer of the frames 
ni!rr-li-,'<L'j found that the varnish on these frames was 
nish different paint factory than was the var- 

no ilr-rm , previously been used and which had caused 
ornfIiir..a ' “’’Wish was introduced because it 

fmmef If sniwthcr and a more wavy finish on the heddle 
die f f ' ff 'earned that some of the w orkers m the hed- 

laraish engaged in applying the new 

cotton dermatitis Letters to the other 

frames ifrlif,' purchased the same new hcddle 

Srmq ‘’’“t '^=‘sas of dermatitis h..d 

the nfw ^ the installaUon of 

■led and I'hffr, makers of the varnish were then vis- 
wcrc tat.„^ obtained These 

taken b.ack to the first cotton mill, reporting the out- 


break, and patch tests were performed with ail of the in- 
gredients in the varnish on those workers who had suffered 
with dermatitis It was found that chlorinated ceresm, a 
wax, ai as the chief irritant Patch tests performed in other 
cotton mills confirmed the results obtained in the first mtii 
The chlorinated ceresm produced a smoother, waxy finish 
to the varnish, but under the atfflosphenc conditions, us- 
ually prevailing in cotton mills, the workers perspire freely 
and the perspiration, coming m contact with the wax, 
caused the formation of hydrochloric acid which was the 
actual cause of the dermatitis 

While patch tests are a great help in determin- 
ing the causes of occupational dermatitis, it is not 
always possible to use them and we must some- 
times devise other methods of approach The 
following is an example of this: 

Case 2 An outbreak of dermatitis among cable splicers 
occurred in Chicago and in New York City simultaneously 
and m no other place, although the process of cable spbcmg 
is the same in all parts of the Umted States After several 
unsatisfactory attempts by others at determining the ac- 
tual cause of this outbreak, the telephone company referred 
the problem to the Public Health Service 

The workers affected had been patch tested by previous 
investigators and at first refused to submit to any more 
such tests Therefore, we decided to divide the operation 
of cable splicing into 7 stages and to have the w orkers, w ho 
had been affected and who were now well, work a number 
of days on each stage then rest a few days before taking up 
the succeeding stage In this way, w e hoped to find out at 
what operation m cable splicing the dermatitis actually 
occurred 

It was found that the dermatitis occurred during the 
operation of “boiling out" the green and blue, paper- 
wrapped wires m the cables The “boiling out" was done 
with a mixture of paraffin and mineral oil, and was done 
for the purpose of removing all moisture from the wires 
The dyes used on the green and blue papers w ere malachite 
green and methyl violet Although some of the stages of 
operation consisted of “boiling out” other colored w ires w ith 
tins mixture, no dermatitis occurred from splicing wires 
dyed any other color, nor did it occur from the “boiling- 
out” niKture itself Patch tests performed with strong 
concentrations of the two dyes produced dermatitis in some 
of the w orkers By the time that w e had reached this stage 
of our study the workers had become so interested that 
they consented to our patch testing experiments 

Further experiments showed that in the process of “bod- 
ing out” the dyes were partially decomposed, and that the 
decomposition products v\ ere dissolved in the “boding out” 
compound The “boiling-oul” compound was used over 
and over again, and in this way it contained a high per- 
centage of decomposition products which were carried off 
in the fumes and irritated the skin of hypersensitive work- 
ers The reason that the outbreak occurred at that partic- 
ular time in Chicago was that there was a large amount of 
cable splicing being done for the Chicago I air and the 
workers were unusually exposed to the fumes of the “bod- 
ing-out” compounds, while in New York, at about the 
same time, new cables larger than any that had been laid 
before were being insUlled and this entailed an unusual 
amount of cable splicing As a result of these expenments 
new dyes were satisfactorily substituted for the old dyes in 
the manufacture of telephone cables 

Case 3 Recently' we were requested by an insurance 
company to investigate dermatitis occurring among work- 
ers in a factory' manufacturing conduits made of paper 
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note the cleanliness of ihe work room, whether . SUe oj trupuon The eruptions must have 
there are anj safeguards on the apparatus sudi begun first on the exposed parts, usuallv the 
as \ enlilating hoods etc , and ask each worker il hands fingers and forearms, if the oSendiDg ma 
he now has or ever has had any sbn diseases tenal is a solid, or a liquid and on the face and 
Ihe names of workers, who are found to be af neck, if the offending material is a vapor Ho\r 
reeled with skin lesions or who state that they ever, in the case of irritant dusts which miv 
have been affected at some time or other are penetrate the clothing the covered parts of the 
taken, and at the end of the da>'s inspection bod> may be affected first, especiallj if the cloth 
these workers are summoned to the dispensaiy mg is not frequently changed Sometimes the 
and examined further points of friction, such as the nnsfs where the 

The pnmarj inspection of the men at work endsoftheglovesandsleevesrub.orthebeltline 
takes but a short time — not over half a nunute where the belt or the top of the trou'ers cause 
for each man The same procedure is followed in faction, are the first affected 
every department, and notes concerning the in j Characteristie appearance of Ustom An acute 
dustrial processes and hazards are taken At the industrial dermatitis begins as an erjthema fol 
end of the day’s inspection usually an hour or so lowed b> papules, vesicles, and crusts no matter 
before the end of the day s shift, we go to the what the irritant may be It must be remem 
first aid room and send for the workers found bered however that there are a few classes of 
during our inspection to be affected with skin indusInaJ iwiants which produce more or ley 
diseases Such workers are examined one at a characteristic lesionsoatertainpartsoftliebali 
time with only the plant physician, nurse, or first such as paronychia which is a common lesion 
aid attendant present The worker is required to among/ruitandvegetablecanners acnesareeem 
disrobe completely and his body is examined for mon lesions caused by chlorinated waxes pelro- 
the presence of skin diseases ft is important to leum oils, and coal tar folliculitis and boils are 
strip the patient, because often an important clue often produced by dirty clothes and oil and ken 
tothediagnosisisrevealedwhichmightotherwise toses and malignant growths are caused by coal 
be overlooked tar certain petroleum, and ar<enic 

A card record is made of the patient noting the Pjtch tests are an mpoTliot dmgnoslic proa 
name set, age, color, and a detailed description dure but they must be performed by someone 
of the worker's occupation, giving the chemicals familiar with the technique and who vnli not 
with which he comes in conuct The date of en patch with pnmaiy irritants, otherwise iheyiasy 
teting on his present occupation is noted as is lead to wrong conclusions Before patch tests a« 
also a history of hts previous occupations A rec performed on the workers, the object of periom 
ord IB made of previous skin diseases and of any mg them must be explained to them and tni'i 
allergic history a detailed account of the present tonsent obtained, otherwise legal comphcalio''!' 
skin diseases is taken putting down the date of may develop 

onset and the synptoms, a written description of DiSmntia) diagnosis is often difficult, hut a 
the skin le ions and thf'ir location is made on Ihe rule that applies in many instances is that oerroa 
card, the patch tests if any are performed arc tUis, due to occupation tend- to well wnm 
also described, giving the namos of the cbemuals the patient is removed from his work, and reoi 
applied as patches the length of time they are alter the patient goes back to his same job 
allowed to remain on the skin and the resultant \\hen a number of factories manufacturing 
reactions Based on this data the diagnosis is same products have been examined afairideso 
made and the actual skin irritant if found is skm hazards in that particular >')ausuj 


named Under the heading Remarks 
cord complicating skin lesions and the treatment 
adv ised 


tamed The know ledge and experience gxmed bv 
routine studies of indu'tnal processes and skin 
hazards in basic mdustnes prepare us to u'lder 
take intelligently the investigation of the 
of outbreaks of occupational dermatoses The rx 
sis 01 occupauyiwi quCsts foT SJch mvc tigatioos come from 

Htsiory This should bring out the fact that ance companies managements of factory 
'o-m (tills nas not oresent before the Datient and labor unions Such outbreaks of ^cup 


CRITERl V FOR DIAGNOSIS 
The following criteria are used in making a di 
agnosis of occupational dermatoses 


the dermatitis was not present before the patient and labor unions Such outbreaks oi 
entered on his present occupation and that it de dematoses usuallv 


veloped dunng^a period of industrial exposure or rntroduced or when new nunufaciuring 

.here ,s,ome chan,, 

sation of exposure 


e being installed < 
made in old manufacturing processes 



THE DIAGNOSIS AND THERAPY OF SO CALLED 
POSTTRAUMATIC NEUROSIS FOLLOWING 
CRANIOCEREBRAL INJURIES 

DONALD MUNRO, M.D., F A.C.S , Boston, Massachusetts 


P OSTTRAUMATIC neurosis, posttrau- 
matic state, compensation neurosis, post- 
concussional state or neurosis, litigation 
neurosis, traumatic hysteria and malinger- 
ing are all common and interchangeable terms. 
They are used to describe a group of symptoms 
ishich pester patients, doctors, insurance com- 
panies, and law courts and which develop after 
the patient, vho has received any craniocerebral 
injur}’, has left the hospital or its equivalent They 
imply conscious or unconscious attempts on the 
part of the idctim to prolong unduly his period of 
invalidism and suggest a non-organic rather than 
an organic basis for his complaints. There have 
been, are and doubtless always wiU be individuals, 
who, after being hurt, give false testimony, and 
intentionally magnify minor injuries in order to 
obtain more money or other compensation than 
they are justly entitled to. 

However, it is neither fair nor correct to con- 
n a that all patients who have 

had head injuries in the past, and who, at some 
later date, complain of disabling symptoms, that 
cannot be show'n fay ordinary’ tests to be due to 
0 jective changes, should be classified with this 
unsavory minority. For example, LeFever and 
ecrest have shown that of loo patients injured 
in industry and later proved to have objective 
signs of bram abnormalities 71 per cent had com- 
p ained at first chiefly of headaches, 64 per cent 
nl, 43 per cent of tinnitus The 

111 ^ .tendency of the medical profession to avoid 
ne middle ground of reason and to take the atti- 
individuals are either the blackest 
f spotless saints, justifies a con- 
diagnostic and therapeutic pos- 
v-Kr, problem Only those patients, 

complain of symptoms referable 
nre included^ have been active a few weeks, 
nuGKOSis 

confronted with the neces- 
aking a diagnosis of a man who attributes 

Industrial Medicine and 

Cnllcge o! SurseoA Ke^' Wt.‘ocfolcrT-?n 


headaches, inability to w’ork, lassitude, dizzmess, 
and the like to an antecedent accident, it is 
obviously of the first importance to be sure that 
he did, in fact, injure his head as he claims To 
do this, it is only necessary to demonstrate a 
period of unconsciousness or its lay equivalent, 
and/or a period of severe headaches immediately 
or shortly after the accident Confirmation may be 
had by scars on the scalp and, of course, by x-ray 
evidence of bone damage of appropriate age The 
usual and best evidence for or against this claim 
will be historical, however. In collecting it, the 
doctor should stay away from the legal or contro- 
versial aspects and content himself with obtaining 
those facts which can be verified by associated 
objective evidence. He should never accept the 
patient’s own story without such confirmation as 
IS obtainable from a description, or a lack of it, 
of the details of the periods immediately pre- 
ceding and following the accident as well as those 
of the accident itself These can and should be 
checked by independent witnesses or by the 
demonstration of such incontrovertible facts as 
the state of the weather, the road, the job, and 
the like. 

Having satisfied himself that his patient has 
actually or probably been the recipient of a 
craniocerebral injury, the physician is justified in 
concluding that the symptoms about which the 
complaint is being made may be due, among other 
things, to the late eflects of this damage. How- 
ever, this conclusion cannot be final until other 
possible causes have been ruled out The patient 
may, for example, have had an intercurrent 
disease, the presence of w’hich is unknown to him, 
and which has no relationship whatever to the 
head mjury’, but which is actually producing 
symptoms that mimic those commonly seen as 
some of the late results of the previous accident. 
Even should this be considered a far-fetched pos- 
sibility, the physiaan still must learn whether or 
not there is present evidence of continuing cere- 
bral or cranial pathology. To get all tliis data, 
the patient who would learn the cause of his post- 
traumatic syndrome or who would be relieved of 
his sjTnptoms must subnut to hospitalization. 
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UDpregnated mtb coal Ur pitch Men worlung uisid« the 
factory nere cot sQected but those norkiug la l^e yard 
nbere the hnished conduits trere stored su8e^ consider 
ablj tuth dermaUtis Previous mvestigatioos resulted iq 
no satisfactory ecplaaation A visit to the factory «aa 
made and on examination of the n orLecs brought out the 
following facts 

All the « orkers etposrd to tbe fumes and dust of the coal 
tar pitch whether in tbe yard or inside the plant had a 
marked melanosis The workers in the yard siiSered with 
dermatitis especially on bright days similar to a severe 
sunburn Tbe workerii inside the factory stated that they 
too suffered ffwre from sunbiira on their days off /romuork 
than those employed elsewhere Patch tests performed 
with coal tar pitch dust gave no reactions upon removal 
of tbe patch but upon etposure of the patch area to sun 
light there developed a marked sunburn Thisshoned that 
exposure to coal tar pitch sensitized the skin to light Fz 
aminations of workers in other factories making conduits 
where there was an exposure to coal tar products revealed 
the same conditions This was the first time that occupa 
tional photoseositivity was reported lo America Effective 
preventive measures were devised 

Because ol tbe erpenence we have gained in 
making studies of tndustnaf processes and the 
skin hazards connected with Inem we are often 
called upon to mv estigate the causes of outbreaks 
of dermatitis occurring among the u<ers of manu 
factored goods The following wilt illustrate this 

Civsa 4 A ceiuin manufacturer of unst watches d« 
elded lo use jet black sneat proof straps on his products 
He ordered such straps from a leather strapmaker After 
about too 000 of these straps had been sold to stores com 
ptaicu and law suits began to come m because of derma 
{itis on the nrists of the wearers of these naiches which 
had been caused by the leather straps Tbe straps were 


sent by (he watchmaker to a leather research instiiute and 
to a well know a dermatologist to deteruiine il they con 
tamed a skin irritant Reports from both were negative 
Before contesting the suits for damages however someone 
in the factory suggested that a cumber of the wotlen be 
asked to wear the straps as an expenmeat to see if any of 
them would devefop dermatitis Accordingly, 50 workers 
volunteered and were given tbe straps to wear and la a 
few da)^ 6 of them had developed a dermatitis of tie 
wnsts The Pubhc Health Service was then requested to 
investigate 

We Vbited the manufacturer of the straps and learned 
from him the source of tbe ka tber and ol the d) es 11 e 
obtained samples and patch tested the workers who bad 
worn the wnsc watch straps with the undyed leather the 
dyed leather, and with each of the chcniicals used in the 
dyes Positive reactions were obtained only from the dyed 
leather and from one of the dyes used in the dye muture 
This dye ts known as butter yellow and has the cheffliial 
name of amido-azo-cotuene hydrochloride and had never 
before bten reported as a skin irritant In fact it was 
thought to be so innocuous that it had been used to color 
some edible fats kVe found that theyellow dyewasunxed 
With tbe block dye (nigrosine) in order togivethestnpsa 
set black color instead of the blue black color imparted to 
thestnpsefoniyaierosinewasused FlsnuiaCioBofb Cter 
yellow from (he dye nurture stopped the dermatitis caused 
by the wmt watcb straps 

Uebave had similar etperienceswiihlabnes paints 
cosmetics 

These are id bnef the methods of intestigation 
which SVC adopt in studying the causes ci cccupa 
tiona) and other forms of contact dennattlis All 
of the investigations and problems of contact d r 
matins are interestiog instructive, and fascinat 
ing, and some of them mil tax the ingenuity of 
de\ et chemials, a’lttg sts and dettnatoIogi»t« 
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will depnve him of the use of any alibi for a 
failure to improve, that is based on the doctor’s 
directions Such a requirement will also set the 
stage for his psychological rehabilitation, the 
chief essential of which is to force him to assume 
full responsibihty for all his actions Thus, he 
will govern the speed with which he recovers and 
15 able to return to his normal way of life, insofar 
as his permanent anatomical disabilities wdU per- 
mit him Necessary adjuncts to this re^men are 
that he shall not see his doctor except at infre- 
quent intervals, that his return to work shall, if 
possible, await his own request, and, that when he 
does return, he shall be started in on a job that 
does not require the use of his full physical capac- 
ity, even if this means a shift in work or tem- 
porary', half, or part-time employment. 

Unfortunately, only a minority of patients that 
have had craniocerebral injuries suffer at this 
later date from organic abnormalities that have 
been missed previously and that can be demon- 
strated objectively Usually, all objective tests 
are entirely normal and all symptoms exclusively 
subjective All that the doctor has learned from 
his study of the patient is that at some designated 
time in the past, he did sustain a head injury' and 
that now he shows no objective evidence of 
disease or injury If the patient or those con- 
cerned with his welfare want more diagnostic 
data, he must accept the necessity of undergoing 
further, more comphcated diagnostic procedures 
These, because they carry a mmimal but mes- 
capable nsk, cannot be forced upon him If he 
elects not to take this further step, the doctor 
can do no more than inform him that at that 
time no objective evidence of disease or injury' 
can be elicited as a cause for his subjective com- 
plaints Hence, his symptoms may be due to 
neurosis, malmgenng, a subdural hematoma, cere- 
bral atrophy, or psychotic maladjustment, and, 
because no certain differentiation can be made 
Wthout further studies, no reliable advice as 
|o treatment nor statement as to the future can 
be given Such an opmion, being based upon 
uernonstrable facts, can be supported in the face 
01 hostile argument where traumatic neurosis 
ana its synonyms will let the doctor down because 
0 Its vagueness and the implications of mahnger- 
'ng that inevitably accompany it 

SUPPLEMENTARY DIAGNOSTIC PROCEDURES 

If the patient or those responsible for him elect 

0 go further m their efforts to rid the patient of 

^-™Pf°uiatoIogy', there are 2 supplementary 

Both have a 

6 t but inescapable risk and, therefore, carmot 


be carried out without his specific consent. This 
permission should be written and should be used 
only after the doctor has satisfied himself that the 
patient, his family, and any other interested 
parties fully understand that this further investi- 
gation carries no actual or implied promise of 
relief and that it is essentially' and primarily a 
diagnostic procedure. As such, it will only indi- 
cate what further methods, if any, can be used 
to promote relief. 

The first of these procedures is encephalog- 
raphy'. A discussion of its technique and limita- 
tions cannot be undertaken here Suffice it to 
say that in my clinic encephalography has 
demonstrated cortical atrophy' with a high degree 
of accuracy', solid subdural hematomas sufficiently' 
often to be a valuable adjunct in their diagnosis, 
(6) and fluid subdural hematomas and “encysted 
fluid” not at aU. None of these conditions need 
be accompanied by any objective changes that 
would necessarily be demonstrable by any' of the 
procedures discussed above. Encephalography 
has had no value as a method of treating the 
symptoms of the posttraumatic sy'ndrome t^Tiile 
I have used it at times for this purpose, usually' 
accompanied by suggestion, I do not believe that 
it is as efficient or reliable as other and more 
classical varieties of psychotherapy'. 

The other supplementary diagnostic procedure 
is e.xploratory trephination (3, 4, 6) This pro- 
cedure offers the fiinal opportunity to arrive at the 
cause of these late sy'mptoms \^^llle its ultimate 
object is to visualize a part of the cortex of both 
cerebral hemispheres, its chief and almost exclu- 
sive use IS to determine whether or not a sub- 
dural hematoma is present and acting as the 
probable cause of the symptoms This possi- 
bility is not so remote as might be imagined 
Reference to Figure i iviU demonstrate that sub- 
dural hematomas are present in about i out of 
every 5 cases of craniocerebral injury that are 
hospitalized at the time of the causative accident 
The figures are reliable having been verified m 
each case by' operation or autopsy'. When it is 
further borne in mind that the probability' of 
diagnosing and treating subdural hematomas is 
extremely' small, m non-hospitahzed patients and 
in patients that are cared for in the smaller gen- 
eral hospitals during their penod of acute illness, 
it must be apparent that prei'iously' unrecognized 
subdural clots 17111 be even more common among 
those patients who come in complaimng of late 
sy'mptoms. No figures are av'ailable relative to 
this later occurrence rate, but it may well be 
that every' other one of such patients will 
eventually prove to be suffenng from the more 
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Requisite information such as here outlined can 
not be obtained in an office under any conditions 
and a ph>sician will do much better if he nrfuse 
to giv e any opinion, whether to patient, insurance 
compan>, or lawyer, until he is permitt^ to 
acquire the facts he needs in the proper wa> 
Indeed, he should refuse to have anything to do 
with the case under any other circumstances 
Preparatory to a more intelligent estimation of 
the data that is to be acquired, and after the 
patient has been hospitalized, it is well to get what 
details one can relative to the treatment given 
at the time of the accident This must, of neces 
sity, have considerable bearing on the occurrence 
of late s>mptoms If we predicate, for erample 2 
individuals neither i ofwhomhad any significant 
demonstrable sjmptoms during the acute stages 
but who had been hurt in eractly the same way 
and to the same degree, and in whom a mild con 
tusion and edema of the brain represented the 
underljnng pathology, it should be obvious that 
the patient whose increased intraenniai pressure 
had gone untreated would and should have 
greater permanent cellular destruction in his 
brain If both these men happened to be com 
pensation cases and complained of an inability 
to work 3 months after the injury or had post 
traumatic” or ‘compensation neurosis or were 
accused of "malingering an organic lesion which 
was compensable could unquestionabt> be ascribed 
to the I who received improper or no treatment 
while the other who had received proper and 
adequate therapy, should be regarded with sus 
picion Yet, the late symptoms are present m the 
first patient in part at least, because of hts doc 
tor s failure to base his diagnosis on demonstrated 
patholog) and because of his belief that a lumbar 
puncture wasn t neceSaarv since the patient didn t 
complain It is this same fundamental mevacti 
tude which leads to a diagnosis later of “postcon 
cussional neurosis when the patient 5 onginal 
injurv was a lacerated brain, and despite the fact 
that concussion b) definition is a self hmiled 
disease and can have no aftermath Thus there 
should be available m every late case of cranio 
cerebral injury data as to earlier increased or 
decreased intracranial pressure as to the presence 
of blood in the cerebrospinal fluid reports of 
ordinary v ray studies a description of the 
pathology found in the course of any evpJoralory 
operation that was done records of blood pres 
sure changes an enumeration of the number and 
notation as to the extent of any scalp wounds and 
the involvement of air sinuses or artenal grooves 
m fracture lines These facts will confirm or d«iy 
the probability of a head injury as deduced from 


the history, and will serve to annotate and help m 
the interpretation of the physical signs collected 
dunng this later hospitalization 
At this late date after the accident the doctor s 
further aim should be to get a complete picture 
of the patient s present physical condition The 
picture should be based chiefly, however, on an 
objective demonstration of facts A physical 
examination repeated neurological examinations, 
necessary mental tests, tests of the special senses 
study of the blood and urine and an estimation of 
the efficiency of the kidney s, must all be included 
Lumbar puncture with a demonstration of the 
intracranial pressure and chemical, serologiul 
and cytological examinations of the cerebrospinal 
fluid are absolutely essential An adequate x ray 
examination should visualize the bony structures 
lhat come under suspicion Such a procedure is 
the minimum that permits an inferential opinion 
as to the physical relationship between the acci 
dent in thepast and the subject's symptomatology 
0/ the present If the general studies are negs 
live It can be concluded that no intercurrent 
disease, previously unrecognized, is causing the 

n loms which bring the patient to the doctor 
at tune The special examinations should 
eliminate associated mental disease, arleno- 
scle^oSI^, syphilis, multiple sclerosis syTineonirt 
lia, pcrniaous anemia, and the like The Jumoar 
puncture and cerebrospinal fluid studies will ruk 
out an expanding intracranial lesion and the 
T ray a previously unnoticed bone injury 
TREATlIENT 

If by these diagnostic methods the surgeon 
can show that the patient did in fact, sustain a 
craniocerebral injury as he alleges and that at 
the time of this later examination there is objec 
tive evidence of craniocerebral pathology, the 
indicated therapy should be provided without 
further delay If there is objective evudence of 
cranial or intracranial abnormality, such treat 
ment will of necessity be operative A decom 
pression will be required for a high intracranial 
pressure depressed fractures should be elevated 
cortical abscesses must be drained and appro- 
priate steps taken to correct such unusual condi 
Uons as traumatic arteriovenous aneurysm the 
presence of bilateral subtemporal decompression' 
and the like In addition measures to improve 
the patient’s general condition and psycholopcal 
reactions should be initiated For the flr« a 
program of graduated mcreiMngly severe exer 
else interspersed with judicious periods of rest wm 
be found most useful The patient should be 
made the sole judge of the rate of mcrcase Dus 
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TABLE II 



TABLE in. 



Interval between accident and operation 

Successes 

Failures 

Age 

Successes 

Failures 

1-2 mos 

4 


Oldest 

62 

62 

2-4 mos 

4 


Youngest 

10 

6 

4-6 mos 

4 


Average 

28 X 

32K 

6K mos 

I 





7 mos 


I 

Occupation 

Successes 

Faflures 

8 mos 

3 


Student 

13 

I 

9 mos 

2 


Housewife 

4 

I 

lyr 

2 

3 

Laborer 

4 

2 

iK yrs 

I 

I 

Skilled laborer 

5 

I 

2 yrs 

3 

I 

Office worker 

3 

I 

2K yrs 

I 

I 

Nurse 

2 

I 

3 yrs 

I 

I 

School teacher 

I 


sK yrs 

2 


Policeman 


2 

4 yrs 

3 


Pnest 


2 

5 yrs 


I 

Infant 


I 

sH yrs 

I 


None 

I 


6K yrs 

I 





13 yrs (birth) 


I 

Organic symptoms at time of operation 

Successes 

Failures 

18 yrs 


I 

None 

23* 

2+* 

none * 


I 

Aphasia 

2 



— 

— 

Mental abnormality 

I 

4 


33 

12 

Convulsions 

5 

4 




Optic neuritis 

I 

I 

I’oslop€^atl^e follow-up interval 

Successes 

Failures 

Depressed fracture 

I 


I mo 

2 


Hemiplegia 


I 

2 mos 


I 




3 mos 


I 

Tj-pe of accident 

Successes 

Failures 

4 mos 

I 


Automobile 

12 

3 

6 mos 

I 


Industrial 

7 

4 

S mos 


I 

Fall 

7 

2 

1-2 yrs 

6 

2 

Athletic 

4 


2-3 yrs 

10 

3 

Blow 

3 

I 

3-4 yrs 

4 

3 

Birth mjurj' 


I 

4-S yrs 

7 

I 

Unknown 


I 

S"6 yrs 

2 


♦These patients represent 66 66 per cent of successes listed 


Total 

33 

12 

♦♦OnI> 2 patienls»or i 6 6 percent of failures, had no organic sjmptoms 
at the time of operation 


N’ot traced 
Grand total 


opCTation Despite this obvious lack, however, 
> c\penence has satisfied me that this explora- 
ory procedure is amply justified in any patient 
's known to have sustained a craniocerebral 
either asks to have it done or 
a? having been told that it is quite 

cod .r! f ° ^ to be a useful pro- 

cedure from his point of view. 

CONCLUSIONS 

complain of symptoms 
ch'irtTo^f'^^'^^ j month or more after their dis- 
cranfocorM”^ 1 following an acute 

vidcd tVip ‘"3“cy, it should be possible, pro- 
probable hospitalized, to make (a) a 

K i from the h.s- 

eadier °f fhe efficiency of the 

'ale svmDi!!^*f ^ probability of resultant 

P , and (c) a positive diagnosis of 


previously unknown mtercurrent disease and of 
residual objective signs of the previous injury. 

2 The resultant diagnoses should be phrased 
as follows. “No present evidence of organic 
disease”, “no present evidence of organic disease 
but a probable earher craniocerebral injury”; or 
“present evidence of organic disease due to the 
residual effect of an old craniocerebral injury,” or 
“to unconnected mtercurrent disease ” 

3 These diagnoses should replace such mean- 
ingless and inaccurate terms as “posttraumatic 
and postconcussional neurosis” and should be 
made only after hospitalization of the patient 

4 They do not rule out the presence of such 
conditions as a subdural hematoma, cortical 
atrophy or scars, or psj’chotic maladjustments as 
the cause of the symptomatology 

5 Further investigative and diagnostic pro- 
cedures mclude encephalograph}' and transtem- 
poral trephination 

6 In a group of 47 patients who subjected 
themselves to diagnosUc transtemporal trephina- 
tion for symptoms that persisted for i month to 
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TABLE I 


Non-operab!e cases 
Concussion 

Edema and congestion 
Contusion 
Laceration 
Operable cases 


Depressed fractures 
Compound fractures 
Subdural hematomas 


Oecumnee 



»S 7 



chronic forms of this condition My experience 
leads me to this conclusion because in deal 
mg with 330 hospitalized subdural hematoma 
suspects there were onlj 62 or a little under i 
per cent of the explorations that nere negative 
Patients who have subjective symptoms long 
after their injury and who aLo harbor subdural 
hematomas, have the fluid rather than the solid 
variety (s) Except as a guess it is impossible to 
diagnose this type at clot by any means other 
than exploratory trephination This is well illus- 
trated by the following characteristic case 


A twenty )ear old college student was knocked uncon 
icious playing football while a freshman Dunng the fol 
lowue j >ears he wzs removed from college sent back to 
school had a diagnosis of and was bled for polycythemia 
was next considered to be a brain tumor suspect after 
which he moved to Chicago and was told he was hysterical 
He then returned to New york where be had a negative 
eacephalomm made and was sent to a well known sana 
tonun it was decided at this latter place that he had 
neither hysteria nor a psychosis Following this he was 

E ven pituitary extract as a possible pituitary tumor case 
id another encephalogram made m CbKago and then 
had bis appendix removed Despite all this he still had 
hi3 headacbes He returned to college (or y ruonihs tut 
had to leave I saw him at that time He had no objective 
signs of central nervous system disease but was oBered 
exploration and accepted A fluid subdural bematoma was 
found and drained His headaches and other symptoms 
were relieved by the time of bis discharge from the hos- 
pital He returned to college in a months and rejoined his 
onginal class During the 4 succeeding years he graduated 
with honors started m business and had no return of any 
symptoms whatsoever 

Since It is primarily diagnostic, the exploratory 
trephination need not be limited to subdur^ 
hematoma suspects It may be legitimately used 
to verify other diagnoses such as cortical atrophy 
or scars or widespread arachnoidal adhesions It 
will have a negative value also This was well 
illustrated within my own experience by 2 
instances 


Id one 
tim of ac 
to have D 
Ugatwa 


a patient was suspected of having been the %ic 
1 automobile accident but proved at exploration 
10 appropriate cerebral pathology Further loves- 
jDjtJatea as the result of this operaUon demon 


Strated that he was suflenag from acute bromidism and 
had never been in an accident Intheothsrcase compeo 
nation was about to be paid for a hemipljgu alleged to 
have been induced while the patient was at work and ai 
the result of an admitted injury that he had sustained 1 
week previous to the onset of the paralysis Exploration 
to verify the presence of a subdural clot demonstrated 
that he had had an arteriosclerotic thrombosis of one 
^dle cerebral artery and that that was the cause of the 
hemiplegia w hich was entirely unconnected mlh the injury 

^VheI^ a subdural hematoma is found by this 
means this same exploratory procedure can be 
used as a therapeutic measure If the hematoma 
IS, as usual, fluid it can be adequately drained 
and removed through only one transtemporal 
trephination With this m mind the diagnostic 
operation should be started by trephining on the 
side opposite to the speech cortex If this should 
prove negative the other side can be done 

Although invariably initiated as an exploratory 
diagnostic procedure, I have been able to malt 
therapeutic use of this operation in 47 instances 
All me paoents had fluid subdural berattoass, 
ail except 2 have been followed to date for penods 
varying from i month to 6 years (Table 11 ) and 
all came under my ebserv ation for relief of syop- 
toms that had persisted a month or more after 
they had been discharged from medical care 
administered for their original injury Thirty 
three of these 45 cases were relievM of all synp 
toms and enabled to return to their normal life 
and occupations following the drainage of theu 
hematomas A study of Tables 11 and III will 
give the details of the successes and failures 
ItiKneral it can be said that m such patients 
(i) The type of occupation, Lind of accident and 
length of the follow up after the first 2 postopera 
live years are of little significance in making the 
diagnosis or the prognosis (2) The successful c^s 
averaged 4y earsyounger than the failures (3) pi* 
large majority of failures will be apparent after 
the first postoperative year (4) The shorter the 
interval between the receipt of the blow and the 
removal of the hematoma, the better the result. 
In senes the number of failures was approu 
mately 20 per cent greater than the successes at 
the end of the first postoperative year, 12 per cent 
at the end of the third and 19 p>er cent at the end 

of thcsLxthyear (s) Finally, and most important 

of all only 33K per cent of the successes as 
opposed to 83 per cent of the failures showed 
objecUve evidence of the presence of cent^ 
nervous system disease previous to operation and 
m addiUon to the subjecUve symptoms 

Unfortunately no figures are available as to 
the number of patients studied on account ol tne 
same complaints but who refused exploratory 
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j 8 jears after craniocerebral mjur>, and who <dl 
had fluid cerebral subdural hematomas it was 
found that (a) the patients who were suoxssfiilly 
treated m this way averaged 4 }ears younger 
than the failures, (b) the shorter the intei^ 
between the in)ur> and the drainage of the hema 
toma, the greater was the chance for cure, (c) only 
33H cent of the successful cases m contra 
distinction to 83 per cent of the failures showed 
objective evidence of central nervous s>stem 
disease in addition to the subjective sj'mptoms 
and (d) 73 per cent were permanentlj and com 
pletely relieved of objective and subjective symp- 
tomatology following removal of the fluid sub 
dural hematoma 
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MULTIPLE PRIMARY MALIGNANT LESIONS 


LEONARD K STALKER, M.D , RICHARD B PHILLIPS, M D , and 
JOHN dej PEMBERTON, M D., F A C S , Rochester, Minnesota 


M ultiple primary malignant le- 
sions occur more frequently than 
one would suspect before re\new- 
mg the literature of the past 20 
years We were stimulated in making such a 
review by the rather frequent occurrence of 
multiple primary malignant lesions in cases 
seen on the surgical service of one of us 
(Pemberton) in the year 1937 As a result, we 
renewed all cases, approximately 2,5010, in 
which operation was performed and a diag- 
nosis of malignancy was made by a surgeon 
and pathologist at the Mayo Clinic m 1937 
The true significance of multiple primary 
mali^ant tumors has not yet been clearly 
established It is hoped that studies of this 
npart from their interest, may add to 
e genetic background of cancer Billroth, 
m 1 69, first reported cases of multiple malig- 
nnn tumors Rather comprehensive reviews 
nave been made by Major (1918), Owen 
U921J, Hanlon (1931), Warren and Gates 
amf Broders (1933), Schreiner 

^1936) ^^934), Bugher (1934), and Burke 

proposed 3 postulates for 
turn ” nnticity of multiple cancer (r) Each 
independent histological 
^ tumors must arise in dif- 
si nations, and (3) each tumor must 
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produce its own metastasis Inasmuch as 
these conditions, especially the third one, are 
not usually fulfilled in cases in which opera- 
tion is performed, we have used the criteria 
that have been proposed by Goetze, namely; 
The macroscopic and microscopic appearance 
of the tumors must be that of the usual car- 
cinomas of the organs involved; exclusion of 
metastasis must be certain; diagnosis may be 
confirmed by the character of the metastasis 
in each case Multiple primary neoplasms 
were found in 113, 4 52 per cent, of our series 
of approximately 2,500 cases of malignancy 
In 1931 Hanlon reviewed the reports of 
3,000 consecutive necropsies performed at the 
Mayo Chnic In 950 cases death was attrib- 
utable to malignant tumors, in 710 of these 
cases the tumors were carcinomas In 18, or 
2 5 per cent, of the 710 cases of carcinoma 
multiple primary neoplasms were found 
Warren and Gates, in 1932, reported the 
results of necropsy in 1,078 cases of cancer, 
multiple primary neoplasms were found in 3 7 
per cent of the cases They also found reports 
of niore than 1,200 cases of multiple primary 
malignant tumors in a review of the work of 
more than 430 authors They said that on 
the basis of all statistics the incidence of 
multiple primary malignant tumors is 184 
per cent in aU cases of cancer, but that on the 
basis of the American figures alone the inci- 
dence is 3 9 per cent They also expressed the 
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opinion that the occurre/Jcc of multiple 
malignant lesions is more frequent than can 
be explained on the basis of chance 

^933 Hurt and Broders reviewed a senes 
of 2,ij4 cases of malignancy that were 
observed at The Mayo Clinic m 1929 Tht 
diagnosis was made by microscopic exjmina 
tion m all of the cases Multiple primary 
malignant tumors were fourid in 71, or ^3 
per cent of the cases The authors conduced 
that the factors which cause the development 
of the tumors also express themselves in the 
grade of malignancy , according to the classi 
fication of Broders They expressed the 
opinion that the incidence of multiple primary 
malignant lesions was greater than would be 
expected if the occurrence was accidental 
Schreiner and Wehr, m 1934, reported a 
series of 11,212 cases of malignancy seen at 
the State Hospital, m Buffalo, New \ork in 
20 vears Multiple primary malignant lesions 
were found in 307, or 2 7 per cent of the cases 
Bugher in 1934, reported the results of a 
senes of 4,394 necropsies in 9S3 or 22 3 per 
cent of the cases, deaths were due to cancer 
and m 30, or 3 r per cent of the 083 cases 
there were multiple primary malignant tu 
mors He computed the expected occurrence of 
coincidental multiple primary malignant neo 
plasms from the mortality statistics m cases 
of cancer in the United States and found that 
It was exceeded by the actual occurrence 


Burte, in 1936, reported the results of 1 
senes of 2,0,3 necropsies performed at the 
Uisconsm General Hospital, at Madison 
Cancer was found in 583, or 28 6 per cent of 
the cases True multiple primary cancers we e 
found in 46 or 7 8 per cent of the 385 cases 
The European figures for the most part have 
been derived from reports of a senes of nec 
ropsies and, as a rule, indicate a lower inci 
dcito? of multiple primary malignant fumon 
than do the American figures Bilello and 
Montanmi reviewed 8,024 cases m which 
necropsy was performed in Italy Malignant 
tumors were found m 1,154 of the cases, but 
multiple primary malignant tumors were 
found in only 7 or o 6 per cent, of the i iS-I 
cases Gonamowa and Schabad, of Lenin 
grad, made a similar review of 6 652 cases in 
which necropsy was performed They found 
1,238 cases 0/ malignancy multiple malig 
nant tumors were present in 23, or r 8 per 
cent of the 1,238 cases 
There were 327 separate neoplasms in our 
series of 1/3 cases In 5r, or 4; i per cento/ 
the cases, multiple primary malignant lesions 
occurred simultaneously, in 62 or 54 0 p«t 
cent of the cases, the neoplasms appeared at 
different and varying intervals of tune In 
each case, however the patient was operated 
on and the diagnosis of malignancy was con 
firmed by microscopic examination in 1937 
In 30 or 26 5 per cent of the cases an interval 
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of 5 years or more had elapsed between the 
development of individual lesions In one 
case malignant tumors had occurred at vary- 
ing intervals for 43 years In the 30 cases the 
average interval had been 123 years, in 21 of 
the 30 cases, 10 or more years had elapsed 
between the development of individual neo- 
plasms 

Sixty-three of the patients were females 
and 50 were males The average age of the 
1 13 patients was 59 7 years Seventy-three of 
the patients were between 50 and 70 years of 
age 

In this senes of 113 cases the distribution of 
the malignant lesions was similar to the usual 
distnbution of such neoplasms More than 
2 primary malignant lesions were encountered 
in several of the cases As many as 12 neo- 
plasms of the skin were found in i case 
In 35 of the 1 13 cases the multiple primary 
malignant lesions involved only the skin In 
the classification of the situation of the neo- 
plasms those that involved the lips were 
included as lesions of the skin Excluding the 
cases in which the neoplasms involved the 
skin, including the lips, there were 64 cases in 
which 2 or more primary malignant lesions 
IN ere found Two lesions were found in each 
of 50 cases, 3 lesions were found in each of 1 1 
cases, 4 lesions were found in each of 2 cases, 
and 5 lesions were found in i case In each of 
14 other cases i or more primary malignant 
lesions of the skin were associated with a 
primary malignant lesion of some other organ 
Of the 327 lesions, 167 involved the skin 
and lip, 9y of these were basal cell epitheli- 
omas, 69 were squamous cell epitheliomas, 
and I was a melano-epithelioma The 167 
skin neoplasms were distributed over the 
entire body but were chiefly confined to the 
skin of the face and neck A skin lesion was 
ound in 54 cases, in 35 of these cases the 
had multiple skin neoplasms only, 
with no evidence of other malignancy In 19 
cases the malignant lesion of the skin was 
associated with a malignant lesion in another 
body Twenty malignant lesions 
0 the lip were found in a group of 18 cases, 
'o 13 of these there also was some other 
^a ignant lesion of the skin There were 43 
cieop asms of the breast in a group of 28 cases 



Fig 2 Gross specimen removed in Case 2, a large car- 
cinoma, grade 2, is situated in the ascending colon and a 
similar lesion is situated in the transverse colon, numerous, 
small polyps are v isiblc 

In this group 9 patients had bilateral mam- 
mary carcinomas without evidence of any 
other malignant lesion Four patients had 
carcinoma of both breasts and 15 had car- 
cinoma of one breast, all of these 15 patients 
also had a primary malignant lesion in some 
other part of the body. There were 27 malig- 
nant lesions of the ovary in a group of 17 
cases Primary malignant lesions of both 
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Fig 3 Maligcani lesions found in Cate 3 a at left 
adenocarcinoma grade j of the cetum (X»7), b adeno 
carcinoma grade 3 of the sigmoid colon (X34) 



Fig 4 Malignant lesions found in Case ; a at lift 
adenocarcinoma grade 3 of left breast (X54I b adeno- 
carcinoma grade t of right breast (X74) 


ovaries were encountered in 10 cases, in 2 ot 
these cases there were primary malignant 
lesions m other part** of the body In 7 cases 
a pnmat^ malignant lesion of the ovary was 
associated with a pnmary malignant lesion m 
anothtr part of the body There were 14 
malignant lesions of the uterus and cervit m 
a group of 13 cases, 2 separate primary 
malignant lesions were found m i uterus The 
neoplasm was primary in the cemt m 5 
instances and in the fundus m p 

Forty seven pnmary malignant lesions 01 
the gaatro intestinal tract were found in a 
group of 32 cases Twenty four of the oeo 
plasms Were situated in the colon, 13 were in 
the rectum, 8 were in the stomadi, 1 was, m 
the esophagus, and i was in the anus 

A miscellaneous |,roup included a variety of 
primary malignant growths The tongue was 
involved m 4 cases, the urinary bladder and 
prostate gland each were involved m 3 cases 
the paranasal sinuses pharynx larynx, paro 
tid gland, and thyroid gland each were 
involved m 2 cases and the brain, bronchus, 
Lidney , mastoid eells and fallopian tube each 
were involved in i case In this group must 
also be included 4 sarcomas that were silualed 
in various parts of the body 

RFpORT OF CASES 

Ten of the cases are of special interest In 
the reports of these cases the stated tges of the 
patients arc the ages at the time the patients 
v ere observed at the clinic in 1937 Five pn 


roary malignant lesions were found m Case i 
There also was a family history of cancer la 
this case 

Case { The patient was a nomao ageti^9)nn 
Her father mother and 3 cousins bad died of caa 
cer In iqsi operation eheirhere had disiWied i 
definite caremoma of the ascending roloa Too 
ether operations were performed at the cJmic fbe 
first of these operations at the clime was perforsied 
because of carcinoma of the descending colon The 
second operation disclosed separate neoplasms of 
the uterus right ovary and left fallopian tube (fig 
t) The patbologist repotted that these neoplasms 
found ID (he descending colon uterus nght ovary 
and left fallopian tube were pnmary malignaat 
lesions 

Case a The patient was a noman agediSjears 
Her mother had died at the age of 33 years of an 
abdominal tumor (hat probably nas niahgnaD* 
A total abdominal hysterectomy had been perlotirt 
m 1931 for adenocartmooia of the uterus In rpj, 
a re«ectK>n of the ascending colon and the right halt 
of the transverse colon was perjormed for a cat 
c noma of the cec-tm and ano’her catcinoina of the 
transvrerse colon (Fig a) There were several small 
polyps in the segment of the colon that were 
removed 

The following case has been reported pre 
viously by Dr C H Srnith In this case Ine 
family history of the s3me type of carcinoma 
was rather pronounced 


Cave j The patient was a man aged 47 >ea» 
His father had died of cjranoma oS the stot" cn 
and his brother had been a patient at the 
igjj when he had undergone a resection of tne 
cecum for adenotnrcinoma grade 4 An evp’ofitory 
laparotomy which was performed '’«ptemher * 
igj5 disclosed a carcinoma 0/ the sigmoid colon 
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Iig 5 Malignant lesions found in Case 6 , a, at left, Fig 6 Malignant lesions, Case 9, a, at left, adenocar- 
adenocarcinoma, grade 3, of breast (X77), b, adeno- cinoma, grade 3, of left breast (Xs^)* b, endothelial 
carcinoma, grade 4, of l3rmph node of stomach (X roo) sarcoma of lymph node obtained from right axilla (X 255) 


and a large carcinoma of the cecum The cecum 
and a portion of the large and small intestine were 
resected The neoplasm in the cecum was an adeno- 
carcinoma, grade 3 (Fig 3a) On September 25, 
1935, the sigmoid colon i\as resected, the lesion in 
this segment of the intestine was a carcinoma, 
grade 3 (Fig 3b) The patient returned to the 
clinic on November 8, 1937, examination at that 
time disclosed a carcinoma of the descending colon, 
which proved to be an adenocarcinoma, grade 3 


It IS of interest to note that the brother of 
the patient in Case 3 returned to the clinic in 
February, 1938 Examination disclosed a 
carcinoma of the rectum, grade 2 


Case 4 The patient was a woman, aged 36 years 
A radical amputation of the left breast had been 
performed in 1935, because of carcinoma In 
December, 1935, a resection of the descending colon 
was performed at the clinic, because of adenocar- 
cinoma, grade 2 A radical amputation of the right 
reast uas performed in 1937, because of adeno- 
carcinoma, grade 3 


In the following case an interval of 1 5 years 
elapsed between the development of malig- 
nant lesions of the breasts 


Case 5 The patient was a woman, aged 63 years 
er mother had died of carcinoma of the liver and 
er lather had died of carcinoma of the stomach 
er tirst visit to the clinic was in 1922, when an 
peration w’as performed for adenocarcinoma, grade 
3 . 0 the left breast (Fig 4a) She returned to the 
nrinl,'’ underwent an operation for 

ihl grade 4, of the right breast (Fig 

baLi 11 ^ of this operation 4 rather discrete 

of (1,0 * epitheliomas were removed from the skin 


Case 6 The patient was a woman, aged 67 years 
She first came to the clinic in 1921 At that time a 
radical mastectomy was performed because of adeno- 
carcinoma, grade 3 (Fig sa) In 1936 a resection of 
a portion of the descending colon was performed 
elsewhere because of adenocarcinoma, grade 2 The 
patient returned to the clinic in 1937 At this time 
she was subjected to operation because of adenocar- 
cinoma, grade 4, of the stomach (Fig sb) 

In Case 6 there was no family history of 
cancer but the patient had had 2 malignant 
lesions before the one that was found when 
she returned to the clinic in 1937 Fifteen 
years had elapsed between the occurrence of 
the first 2 malignant lesions 

The next case, which demonstrates the 
occurrence of identical malignant lesions of 
bilateral organs of homologous twins, has 
been reported previously by Philhps and 
Broders 

Case 7 The patient was a woman, aged 48 years, 
she was an identical twnn Her paternal aunt had 
died of caremoma of the breast, at the age of 45 
years In 1927 an older sister had undergone an 
operation for a tumor of the breast A radical 
mastectomy had been performed m 1927 because 
of adenocarcinoma, grade 4, of the right breast 
Another radical mastectomy had been performed 
in 1928 because of a similar neoplasm of the left 
breast She first came to the clinic in 1937. At this 
time she was subj'ected to operation for papillary 
adenocarcinoma, grade 3, of both ovaries 

In 1930 her twin sister had undergone a simple 
mastectomy for early carcinoma, grade 4, of the 
right breast This tw’in came to the clinic in 1932, 
because of a recurrence of the neoplasm on the right 
side Examination also disclosed a growth in the 
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Fig 3 Slilignant le wns found la Case 3 a at left Fig 4 Malignant lesions found in Case 3 a it Itli 
adenocarcinoma grade 3 of the cecum (Xi?) b adeoo adenocarcinoma grade ^ of left breast (Xjs) h iJeno- 
carcinoma grade 3 of the sigmoid colon (X34) caranoma grade 4 of right breast (X74) 


ovaries vvere encountered in 10 cases 10 2 of 
these cases there vvere primarv malignant 
lesions m other parts of the bod> In 7 cases 
a primary malignant lesion of the ovary nas 
associated with a primar> malignant lesion in 
another part of the bodj There were 14 
malignant lesions of the uterus and cervix m 
a group of 13 cases, 2 separate pnmar> 
malignant lesions vure found in r uterus The 
neoplasm was pnmar> in the cervnt in 5 
instances and in the fundus in 9 

Fortv seven pnmar> malignant lesions of 
the gastrointestinal tract were found in a 
group 01 32 cases Tvsentj four of the neo 
plasms were situated in the colon 13 were in 
the rectum 8 were in the stomach, i was in 
the esophagus and i was in the anus 

A miscellaneous group included a vanetj of 
primary malignant growths The tongue was 
involved in 4 cases, the unnar> bladder and 
prostate gland each were involved in ; cases 
the paranasal sinuses pharynx larynx paro 
till gland, and thjroid gland each were 
involved in 2 cases and the brain bronchos 
kidnej , mastoid cell- and fallopian tube each 
were involved in i case In this group must 
also be included 4 sarcomas that were situated 
m various parts of the bod> 

REPORT OF C VSfcb 

Ten of the cases are of special interest In 
the reports of these cases the stated ages of the 
natients are the ages at the time the patients 
were observed at the clinic in 193? !•«'« P" 


mary malignant lesions were found in Case i 
There also was a family historj of cancer in 
this case 

Cash Tfiepatientwasawoman 8gecI6j'«« 
Her father mother and 3 couJini had died of can 
cer In 1921 operation ehenhere bad diselosM ■ 
definite carcinoma of the ascending colon Teo 
other operations were performed at the dmic T« 
first of these operations at the clinic was perlornea 
because of carcinoma of the descending colon 
second operation disclosed separate neoplasms « 
the uterus right ovary and left fallopian tube (rig 
1) The pathologist reported that these 
found in the descending colon uterus ngtit ovirr 
and left fallopian tube were primary malignant 

Case? The patient was a woman agedsS/taR 
Her raothw had died at the age of 35 jeao ol an 
abdominal tumor that probably was ®aligna 
A total abdominal hysterectomy had been 
in igji for adenocarcinoma of the uterus 1“ W? 
a rejection of the asuending colon and the t's, 
of the transverse colon was performed for * , 
citionu of the cecum and another «rciuojoa oi me 
transverse colon fFig s) There were severs smal 
polvps in the segment of the colon that 
removed 

The following case has been reported pre 
Viouulj b> Dr C H Smith In this case th^ 
tamvly history of the same of caranom 
vras rather pronounced 

Case 3 The patient was a man ^ 

Ills father had died of 

and his brother had been a oM * 

1033 ’«hen he bad undergone a « “ 

«cuni for adenocarcinoma ^ ^ 

faparotomv which was performed 


I03S diiCto‘'^d a carcinoma 


of the sigmoid celoi 



Tig 3 Malignant lesions found in Case 6, a, at left, Fig 6 Malignant lesions, Case 9, a, at left, adenocar- 
adenocarcinoma, grade 3, of breast (X77), b, adeno- cinoma, grade 3, of left breast (Xsi), b, endothelial 
carcinoma, grade 4, of lymph node of stomach (X too) sarcoma of l}rmph node obtained from right axilla (Xass) 





and a large carcinoma of the cecum The cecum 
and a portion of the large and small intestine were 
resected The neoplasm m the cecum i\as an adeno- 
carcinoma, grade 3 (Fig 3a) On September 25, 
IMS, the sigmoid colon was resected, the lesion in 
this segment of the intestine was a carcinoma, 
grade 3 (Fig 3b) The patient returned to the 
tunic on November 8, 1937, exatnination at that 
“®®^‘stlosed a carcinoma of the descending colon, 
which proved to be an adenocarcinoma, grade 3 


It IS of interest to note that the brother of 
patient in Case 3 returned to the clinic in 
•ebruary, 1938 Examination disclosed a 
carcinoma of the rectum, grade 2 


Case 4 The patient was a woman, aged 36 years 
radical amputation of the left breast had been 
^^ 35 . because of carcinoma In 
cr, 1935, a resection of the descending colon 
because of adenocar- 
brpacf * ^ radical amputation of the right 

carnnnm^^ Performed m 1937 because of adeno- 
carcinotna, grade 3 


tbe following case an interval of 15 yea 

mnn Ihc development of mali 

ftant lesions of the breasts 

He^ ® woman, aged 63 yea 

her father had ^ carcinoma of the liver a 
her first visit ° carcinoma of the stoma( 
operation l ^922, when 

3 . of the left breLTlp'^ for adenocarcinoma, gra 
r'mic in iq„ “ j ^be returned to t 

adenocarcinoma ^ underwent an operation 
4 b) Cthe cmir’af ‘be right breast (F 

basal cell enithpl operation 4 rather discr 

of the trunk removed from the si 


Case 6 The patient was a woman, aged 67 years 
She first came to the clinic in 1921 At that time a 
radical mastectomy was performed because of adeno- 
carcinoma, grade 3 (Fig sa) In 1936 a resection of 
a portion of the descending colon was performed 
elsewhere because of adenocarcinoma, grade 2 The 
patient returned to the clinic in 1937 At this time 
she was sub3ected to operation, because of adenocar- 
cinoma, grade 4, of the stomach (Fig sb) 

In Case 6 there was no family history of 
cancer but the patient had had 2 malignant 
lesions before the one that was found when 
she returned to the clinic in 1937 Fifteen 
years had elapsed between the occurrence of 
the first 2 malignant lesions 

The next case, which demonstrates the 
occurrence of identical malignant lesions of 
bilateral organs of homologous twins, has 
been reported previously by Phillips and 
Broders. 

Case 7 The patient was a woman, aged 48 years, 
she was an identical twin Her paternal aunt had 
died of carcinoma of the breast, at the age of 45 
years In 1927 an older sister had undergone an 
operation for a tumor of the breast A radical 
mastectomy had been performed in 1927 because 
of adenocarcinoma, grade 4, of the right breast 
Another radical mastectomy had been performed 
in r928 because of a similar neoplasm of the left 
breast She first came to the clinic in 1937 At this 
time she was subjected to operation for papillary 
adenocarcinoma, grade 3, of both ovaries 

In 1930 her twin sister had undergone a simple 
mastectomy for early carcinoma, grade 4, of the 
right breast This twin came to the clinic in 1932, 
because of a recurrence of the neoplasm on the right 
side Examination also disclosed a growth in the 
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Fig 7 Malignant Iwions found m Case lo a at left 
adenoeartinoma grade 4 of breast (X40), b adeno 
carcinoma grader of uterus (X43) 


left breast Operation disclosed that (he lesion of 
the left breast na$ an adenocarcinoma grade 4 A 
radical dissection t\as pertormed on the right side 
this rebelled that the recatre't neop'asm also was 
an adenocarcinoma grade 4 At the lime ihi!> was 
nritten therenasno evidence ofa malignant lesion 
of either ovary of the second twin 

In the following case nn unusual combina 
tion of neoplasms was encountered 

Case 8 The patient was a noraan agedyryears 
Her uncle had died of carcinoma of the hp In 1933 
a radical mastectomy had been performed for car 
cinoma of the left breast The patient came to the 
clinic in 1937 this time a total hysterectoiny 
was performed hecau'C of sarcoma of the left ovary 
In 6X3111111118 the specimen that was removed at (he 
operation the pathologist encountered an endo 
metnal polvp that contained 2 separate mat gnant 
lesions a ssecoma and a carcinoma 

In the following case carcinoma and sar 
coma occurred simultaneously 

CASE9 The patient was a woman agedssvears 
In NIarch 1937 a radical mastectomy was per 
formed because of an adenocarcinoma grade 3 of 
the left brea t (Fig 6a) Two months fater a mass 
of lymph nodes was removed from the right amlla 
Examination of this mass disclosed a sarcoma of 

the endothelial type (Fig 6b) 

Case 10 Thepatient «asa woman ageds3'ear» 
One brother had died of carcinoma of the itoimeh 
ard another brother had died of carnnoma of the 
colon The patient came to the clinic m 1934 at 
that time her breast was removed because of 
adenocarcinoma grade 4 (Fig 7*) tW? * 

hysterectomy was performed because of adenocar 
cinoma grade i of the uterus (Fig 7b) 


BEAIARKS 

In this senes of cases the skin including the 
lip, was involved more frequentJj than no, 
the rest of the body In the cases in which 
the skin was involved the madenc? of basal 
ccH epithehoma w as slightly greater than that 
at squamous cell epithelioma A historv of a 
previous dermatitis such as psonasia or 
which had followed some kind of chemical 
irritation, or roentgen therapy was obtained 
in many cases of neoplasms of the skin 
In r; cases the only malignant hsions 
encountered were neoplasms 01 each of 
bilateral organs, namely, the brca«ts and 
Ovanes Many authors may criticize us for 
including these neoplasms as multiph pn 
mary malignant lesions because the possibil 
ity of metastasis from the opposite breast or 
ovary IS considered by some to be strong It 
IS true that an absolute proof of the tmepn 
mary nature of a geov. th such as one of iho 
lypeisdifiiculttoobtain.butmmanvinstanccs 
there was a difference in the grading of the 
lesion, a diflerence of many years between thi, 
Occurrence of the s neoplasms, and in some 
instances there was a difference even in the 
type of lesion We believe that neoplssms in 
each©/ bilateralorgansarejnoreofienpnmafyj 
S4> have included all bilateral malignant lessors 
as being primary and feel that their situation 
relative to one another is immaterial 
The average age of the irj patients in the 
year 1037 was 59 7 years If this figure had 
been determined on the basis of the age al 
(he lime of the occurrence of the first pnroary 
malignant lesion the figure would have been 
somewhat lessened It would then be less 
than the average age reported by many other 
authors, such as 6z 6 y ears reported b\ 
Hanlon, 62 i years reported by Owens 
years reported by Hurt and Broders and 
SS S reported bv barren and GatW 

U'e feel that these ages would represent the 
average age for the occurrence of single 
malignant Icnons and do not believe that tre 
prevalent impression that multiple malignai’^ 
lesions occur more often at an advanced age 
than do single malignant lesions is ba«cd oa 
adequate data 

The number of females in comparison to 
the number of males is slightly increased, but 
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this increase is not great enough to be of any 
significance This has been the usual observ- 
ance of other authors 

The fact that more than a fourth of our 
patients had an interval of more than 5 years 
between the noted occurrence of the first and 
second lesions is of interest, but we feel that 
it IS of only slight significance Of course, the 
longer the intenml between the development 
of the 2 primary malignant lesions, the more 
certain is the likelihood that the second neo- 
plasm IS not a metastasis or recurrence of the 
first In the majority of our cases the multiple 
malignant lesions developed simultaneously 
This would suggest that more than one pri- 
mary focus for the development of cancer may 
have been present in each of these cases 
A family history of malignancy was noted 
in 26 6 per cent of the 113 cases This agrees 
with the 1 5 to 30 per cent reported by other 
authors It seems that a percentage such as 
this would in part substantiate the definite 
views of many authors that there is a hered- 
itary factor in the etiology of cancer In 
many of the cases (Cases r, 2, 3, 5, 7, 8, and 
10) several members of the family had had 
cancer In one case, Case 6, which previously 
was reported by Phillips and Broders, simul- 
taneous bilateral carcinomas of the breast 
occurred in each of homologous twins. 
McFarland and Meade have collected 20 
reports of cases in which identical tumors 
have occurred simultaneously in the same 
organs of identical tivins Since homologous 
tmns originate from the same fertilized ovum, 
it follows that they have identical genetic con- 
stitutions It may be that the study of cases 
such as these, from the standpoint of genetics, 
to throw some light on the solution 
of the genesis of cancer The genetic factors 
m the development of cancer m human beings 
^'entually mil be given greater consideration 
he occurrence of cancer among several mem- 
ers of one family should be discussed rather 
rankly with other members of the f amil y^ 
e discussion should include the known hered- 
1 ary aspects of cancer In this way the 
eveopment of cancer among other members 
0 the family might be prevented or arrested 
at an early stage They would be encouraged 
to co-operate with the physician and undergo 
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periodic health examinations They might be 
prompted to seek early advice regarding pain- 
less lumps, or about other signs which 
ordinarily, to them, might seem insignificant 
This procedure might avoid or eliminate 
sources of irritation, and in some few cases it 
possibly might restrict reproduction 

Holman and Lockhart-Mummery recently 
have expressed similar opinions It is difficult 
to speculate as to why an individual with one 
cancer should have another separate and 
apparently unrelated neoplasm at a later date 
Some authors, as for example Bugher, have 
demonstrated that the incidence of the devel- 
opment of multiple primary neoplasms is 
greater than one would expect on the basis of 
chance alone This implies the presence of a 
definite predisposition or susceptibility to 
malignancy, or to the action of some factor 
favoring the development of malignancy in 
cases such as we have reported 

SUMJIARY 

A review was made of 2,500 cases of malig- 
nant lesions in which operation was performed 
at the clinic during the year 1937 One hun- 
dred thirteen instances of multiple primary 
neoplasms were found in this group of cases 
Three hundred twenty-seven separate neo- 
plasms were observed in the 113 cases; 167 
involved the skin and lip, 47 of the neoplasms 
were situated m the gastro-intestinal tract, 
43 in the mammary gland, 27 m the ovaries, 
14 in the uterus or cervix, and 29 were situated 
in vanous regions and, therefore, are classi- 
fied as miscellaneous 

REFERENCES 

1 Bit-ElLD, A , and Momtaniki, N Quoted by Burke, 

Mead Loc cit , 4 

2 Billroth, C •! T Quoted by Warren, Shields and 

Gates Loc cit , 17 

3 Bucher, J C The probability of the chance occur- 

rence of multiple malignant neoplasms Am J 

Cancer, 1934, 2i 809-824 

4 Burke, XIead Multiple primary cancers Am J 

Cancer, 1936, 27 316-325 

5 Goetzf, Otto Bemerkungen ueber Multiplizitaet 

pnmaerer Carcinome m Anlehnung an einen Fall 

von dreifachem Carcinom Ztschr f Krebsforsch 

1913, 13 281-302 

6 Goriaen-oua, R W , and ScHABAD, L M Zur Frage 

der multiplen primaeren Gcschuuelste Ztschr f 

Krebsforsch, 1931,33 594-399 

7 Hanlok, F R Multiple primary carcinomas ^m J, 

Cancer, 1931, (Suppl) 15 2001-2012 



6o2 


SURGER\ G\NECOW)G\ AND OBSTETRICS 


8 HoLiiAV EuiLT Concerning the herediUryaatureof 

cancer Surg Gynec i Obst rgj? 66 347-14^ 

9 Hlrt If H , and Broders A C Multiple pnmaty 

malignant neoplasms J I.ah 4 Clin Med 1933 
j8 763-777 

10 Lockhart 'iLMirtRy J P The surgeon as » biol 

ogist Surg Gynec & Obst 1938 6* S7-263 
ir Major R H Multiple pnmary malignant tumors, 
with report of a case of carcinoma and sarcoma m 
the same individual Bull Johns Hopkins Ilosp 
1918 29 22J-231 

11 McFariavp joiEPii and'\}E 4 DE T h The genetic 

origin of tumors supported by their simultaneous 
and symmelncal occurrenie in homologous turns 
Am J M Sc 1932 i?4 66 -Bi> 


X3 OtvES I, J Multiple malignant neoplasms J tm. 
M Ass 1931 76 1329-1333 

14 PmtLfPS R B.andBRODcss A C rdcntitalCM 

cm in identical t«ins Proc Staff \Iett Jliyo 

Oin rgj? ij 209-J16 

15 ScintEtvER B F andUEiiR \l If MulUpleprimaiy 

cancer as observed at the State Institute for the 
study of malignant disease \m J Cancer 1934 
20 418-424 

t 6 Sanra C 11 Surgical removal ol three pninary 
malignant carcinomas o! the colon jn 3 sm te ci<4 
PnJC Staff Meet Mayo Cm 2938 13 12-123 
17 UA<SE^ Shields and Ovies Olive Multiple pn 
mary mabgnint tumors Am J Cancer 1932 16 

« 35 «-r 4 t 4 



THE FATE OF LIVING AND DEAD CARTILAGE 
TRANSPLANTED IN HUMANS 


LYNDON A PEER, M.D , 

S URGICAL opinion differs widely con- 
cerning the fate of various types of 
cartilage grafts after transplantation 
in human tissues Numerous investi- 
gators have buried cartilage grafts in animals, 
and our knowledge of the behavior of human 
cartilage grafts is based very largely on the 
conflicting results of this animal experimen- 
tation 

Desiring to obtain more definite informa- 
tion concerning the fate of human cartilage 
grafts in human tissues, I performed the fol- 
lowing experiments. 

1 Six segments of cadaver cartilage pre- 
served in alcohol were transplanted beneath 
the skin of 6 other humans (homografts) and 
removed for examination at intervals from 6 
months to 2 years 

2 Eight segments of living autogenous 
costal cartilage were buried beneath the skin 
of 8 humans and removed for examination at 
intervals from 6 months to 6 years All of 
these grafts were transplanted without peri- 
chondrium 

Cadaver cartilage grafts The use of cartilage 
preserved in alcohol to fill depressions of the 
nose, face, and skull, like most surgical pro- 
cedures, is not new It was utilized rather 
extensively a generation ago and was discarded 
because of the belief that the grafts either 
si^purated or were absorbed and replaced by 
fibrous tissue Recently there has been a re- 
vival of the method Pierce and O’Connor, J B 
Brown, Claire Straith, C R Straatsma, and I, 
among others have used cartilage preserved in 
a cohol to repair saddle nose and defects of 
the skull Successful grafts examined by ex- 
ernal palpation appear to retain their size and 
consistency to periods of over a year 

he advantage of this procedure is obvious, 
fresh cartilage from cadavers is easily ob- 
ainable in almost any desired quantity, and 

Reconstructive Surgerj-, 


t A C S , Newark, New Jersey 

a supply of this cartilage preserved in alcohol 
may be kept on hand in the hospital labora- 
tory for use when needed It goes xvithout 
saying that the donor must be proved free 
from syphilis The disadvantage of the method 
lies in the uncertainty as to the ultimate fate 
of the transplant 

Autogenous rib cartilage grafts Koenig, in 
1896, was the first to use cartilage transplants 
in man, and since that time, living autogenous 
rib cartilage has been employed widely as a 
filling substance, and for the structural sup- 
port of soft tissues 

There is, however, a great difference of 
opinion concerning the fate of the autogenous 
cartilage graft following transplantation In 
the literature one finds a variety of conflicting 
reports all based on clinical observation of the 
grafted area A single exception is the report 
of Gillies on one specimen of rib cartilage 
examined microscopically 18 months after 
transplantation A questionnaire sent to 10 
surgeons, who frequently use rib cartilage 
grafts, disclosed a variety of beliefs concern- 
ing the fate of the grafts These opinions were 
based on clinical evidence and may be sum- 
marized as follows- (i) Cartilage tends to 
survive when transplanted (2) Cartilage 
tends to degenerate when transplanted (3) 
Cartilage survives xvhen transplanted with 
its perichondrium, but tends to degenerate 
and disappear when transplanted without its 
perichondrium 

PREVIOUS EXPERIMENTAU WORK WITH LIVING 
CARTILAGE IN ANIMALS 

The literature on cartilage during the past 
80 years is so extensive that I have attempted 
to summarize only the most important work 
and indicate its significance 

Paul Bert was probably the first to trans- 
plant cartilage. From his experimental studies 
with animals he came to the conclusion that a 
cartilage graft retained its viability and led to 
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Fig 1 r,g 1 F.g } 


Fig 1 Alcohol preserved srptal faroUge bufinl 6 moolhs The carfdage cells are grfJlJ> shnwlen 
out there is no invasion or absorption of the cartilage graft 
Fig 2 \l ohol preserved ribcartiTageburiedoK months This section shows the earliest invasion ol 
the dead cartilage grafts in raysenes Tbecanilage is represented at I and the dense host eonneclive 
J'^sue surrounding the cartilage at 5 At C one edge of the cartilage is invaded by ingrowinb 

fibroblasts froin the capsule and there is partial absorption in this area 
Fig 3 Alvohol preserved septal cartilage buried u months The cartilage is divided into a srpa 
rate portions by invading host hbrous tissue There are numerous blood vessels and giant cells in ihe 
invading fibrous tissue and the edges of the cartilage show indentations where abserntien has talen 
pJaM J and B repreaent the eartihgc and C the inradmg fibrous tissue 


the formation of bone He experimented prob 
ably before :865, but this is our first reference 
Ollier, in 1867 and Zahn m 1884 assumed 
a diametricallj opposed Mew of the late of 
adult animal cartilage transplants The> both 
noted degenerative changes in the grafts that 
led ultimatel) to their absorption Zahn con 
eluded that cartilage grafts degenerated 
whether transplanted into the same ammaf 
(autografts) or transplanted into different 
animals (homografts and heterografts) 

Fischer is responsible for Che origin of the 
theor) that the survival 0/ a cartilage graft 
is dependent on the presence of the petichon 
drium In his erpenments, costal caztiiage 
degenerated after about 8 weeks when trans 
planted as a homograft without its pen 
chondnum Cartilage transplanted with its 
perichondrium showed little alteration m 
structure ov er the same period of lime 
We find expressed in this early expen 
mental work on animals the j viewpoints as 
to the fate of adult cartilage transplants 
which still exist toda) (1) Cartilage tend*! 
to survive when transplanted (2) Cartilage 
lends to degenerate when transplanted I3I 
Cartilage survives when transplanted with 


Its perichondrium but tends to degenerate 
and disappear when transplanted without its 
perichondrium 

Illustrating the more recent work on carti 
lage transplants m animals, Leo Loeb m 
1920 buried xiphoid cartilage with penebon 
drium and the fat of guinea pigs in the same 
guinea pig (autograft) and in different guinea 
pigs (homograft) He removed the cartilage 
at intervals of i daj to 5 months and 19 daj*’ 
He found that alter autotransplantation rc 
action in the tissues about the transplant njs 
almost entirely lacking 
Alter homotransplantation I)Tnphoc>tc 5 
collected about the graft and, in places, 
ljmphoc>tes connective tiasue cel’s, 
blood vessels entered necrotic portions 01 the 
cartilage The reaction to the graft began 
early reached a maximum in about j weeks, 
and from that time on teased to a great ex 
tent Both the autograft and the homograll 
remained up to 5 months and lo da>5 
Mannheim and Zjpkin performed 50 
periments with guinea pigs transplanting 
cartilage from one part ol the animal to 
another in the same animal Their conclusio’’s 
on sections examined up to one year alter 
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Fig 4 Alcohol preserved nb cartilage buried 18 months 
Thm strands of host fibrous tissue are show n invading the 
cartilage between the letters A and B There is a large area 
indicated by C where absorption of cartilage has taken 
place This space is occupied by host fibrous tissue con- 
taining many blood vessels, giant cells, and endothelial 
cells 

Fig 5 Alcohol preserved septal cartilage buned rS 
months The cartilage graft is broken up into many small 


cartilaginous islands by invading host fibrous tissue One 
of these small cartilage islands is indicated by A and a 
larger mass of cartilage by B The host connective tissue 
jUSt outside of the cartilage graft contains numerous giant 
cells indicated at C 

Fig 6 Alcohol preserved septal cartilage buried 2 years 
The cartilage graft is invaded by numerous fibrous tissue 
ingrowths Two of these areas are indicated by A and B 
A portion of the cartilage has been changed to bone at C 


transplantation were (i) The cartilage re- 
tained its specific structure in all cases (3) 
Both degenerative and regenerative processes 
occurred (3) The cartilage, after transplanta- 
tion in soft parts, was better preserved than 
after transplantation in the skull (4) Carti- 
lage transplanted without its perichondrium 
was better preserved than cartilage trans- 
planted with its perichondrium (5) Free 
autotransplanted cartilage grafts form a good 
material for plastic repair 

PREVIOUS EXPERIMENTAL WORK WITH LIVING 
CARTILAGE IN HUMANS 

Koenig, in i8g6,was the first to use cartilage 
transplants in humans He buried cartilage 
segments as wedges for the repair of partial 
destruction of the laryngeal and tracheal car- 
tilages 

Von Mangoldt, in 1899, successfully trans- 
planted costal cartilage for support of the 
nose 

Nelaton and Ombredanne, in 1904, buried 
costal cartilage in forehead flaps which ivere 
later swung down to the nose. 

N^uhof, in 1923, after an extensive survey 
01 the literature concluded that simple carti- 
lage grafts, after transplantation, remain un- 
altered m appearance and in staining reaction 


for many weeks, only m grafts that are several 
months old does fibrillation of the cartilage 
begin There is a gradual death of the cartilage 
cells and they disappear ultimately. Vasculari- 
zation of the graft, and replacement by fibrous 
tissue or calcification, may occur, depending 
on the locality in which the graft is trans- 
planted The outstanding feature in the 
histological fate of cartilage transplants is the 
long period of quiescence that precedes the 
final phase of the degeneration and substitu- 
tion In referring to rib cartilage transplants, 
Neuhof states" “The cartilage is absorbed 
slowly, allowing adequate time for replace- 
ment by dense fibrous tissue that maintains 
the architecture of the graft ” He further says 
that remnants of cartilage have been found 
as long as 2 years after transplantation. 

In opposition to this vieu'point, the earlier 
work of Staige Davis, m 1917, gave clinical 
evidence of the permanence of the rib cartilage 
transplanted in the nose 

Gillies also, in 1920, stated that no changes 
other than curvature were found in any of his 
successful autocartilage grafts, and in only a 
few of the homografts was the cartilage re- 
placed by fibrous tissue as a late sequel Three 
years was the longest that Gillies had a graft 
under observation Gillies buried an auto- 
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Fig V 


Fig 7 -Vutobenous rib cartilage graft buried 6 months 
The cartilage appears normal and is not in\aded or ab 
sorbed 

Fig 8 \uto|enous rib cartilage graft buried 9 months 
The cartilage which has taken a deep stain is indicated by 


Fig 8 Fig 9 

A and the host connective tissue by P There is no e;i 
dence of invasion or absorption 

Fig 9 Autogenous nb cartilage graft buned n month 

The section was photographed under low powermagruha 
tion and shows no evidence of invasion or aDSorption 


cartilage graft and a fresh homocartilage graft 
beneath the abdominal skin of the same pa 
tient He removed both grafts after i 8 
months, and on section, found the cartilage 
alive and active in both cases The cells m 
the homograft were more vacuolated and 
showed more degenerative changes than did 
those of the autograft The autograft appeared 
as normal adult cartilage 

Other important contributions were givenb> 
Henle, Lexer, Eiselsberg Sgambati, bchmie 
den, luffier, Morestin, Go»set,Lencbe,Queim, 
and Bossi 


PREVIOUS EXPERIMENTAL WORK VVITIt THE 
TRANSPLANTATION OF DEAP CARTILAGE IN 
ANIMALS 


Even in the literature of over 50 years, ago 
there are instances of the homotransplanta 
tion of toed or dead cartilage with the use of 
alcohol, heat and other agencies as the toing 
or killing agent 

Prudden m 1881, transplanted cartila^ 
grafts killed b> immersion in 95 per cent al 
cohol His results showed degeneration and 
partial absorption oi all these grails 

Naecotte m 1922, buntd rabbit cartilage 
feed in alcohol, m rabbits ears He found 
that the feed cartilage lost its basophilic 
staining and promoted a metaplasia of the 
fibroblasts which surrounded it into chondro 
blasts with the consequent new fonnaUon ol 


cartilage and bone Phagocytes and fibro 
blasts penetrated only into the open cavities 
at the periphery of the graft and in the cracks 
which eventuallj gave access to the surround 
ing host tissue cells 
Poletini, jn 1922, pursued similar 
ments with cartilage feed m 
sections showed penetration of fibrobl«ts 
and formation of connective tissue fibeis 
withm the cartilage where no cavities or 
cracks previously existed as a point of entrj 
He also found cartilage and bone foraatnn 
m the vicmitv of the graft 

Nignsoli in 1927 transplanted calves car 
Ulage fixed in 95 per cent alcohol into the 
kidney and bone of guinea pigs He removed 
his grafts from 6 days to 180 days, and iound 
that the bulk of the graft survived in each 
case Connective tissue from the host tena-* 
to invade the cartilage and calcifications were 
found m the grafts Very rarely did he fed 
re formed bone and cartilage outside ol the 

^‘oldier and Gujon, m 1928 
kiUed cartilage grafts m the ear shoulder 
I:,d tea alba rf tabh.ts Jbe, obsened 
grafts up to 8X months, and found calcifica 
non and .naas.on bj fibroblasts from the host 
nssne One case shoacd ecchondroses and 
another case showed ossification , 

formation of fatt, marrow T"° 
a clear histological picture of bone formation 
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Fig 10 


Fig II 


Fig 12 


Fig 10 Autogenous nb cartilage graft buried 18 
months The cartilage is indicated at A and the host con- 
nective tissue at B There is no invasion or absorption of 
the cartilage 

Fig u Autogenous rib cartilage graft buried 2 years 
The matrix and cells appear normal and there is no evi- 
dence of invasion or absorption 


Fig 12 Autogenous rib cartilage graft buried 4K years 
The section shows a cortex of normal appearing cartilage 
with a cavity in the center which is partially occupied by 
strands of bone I bebeve that the center of this cartilage 
graft failed to survive transplantation because of nutri- 
tional difficulties and w as transformed to bone (see text) 
A represents the cartilage and B the strands of bone 


The newer literature, while reporting the 
survival of killed cartilage transplants, em- 
phasizes the reaction of the host tissue and a 
very gradual modification of the cartilage 
The modification included calcification and 
ossification as progressive changes, and in- 
vasion by fibroblasts with degeneration of 
the matrix as degenerative changes These 
changes do not interfere with the survival of 
the block of cartilage up to periods as long as 
1 year 

The work here summarized, with fixed or 
dead cartilage transplants, was all performed 
m animals The following is an account of 
transplants made in humans 

PREVIOUS EXPERIMENTAL WORK IVITH THE 

transplantation of dead cartilage IN 
humans 

The author (14) buried segments of cadaver 
septal and rib cartilage preserved in alcohol be- 
neath the chest skin of humans and removed 
them at intervals of 7 days, 8 days, 32 days, 4 
months, and 14 months All of the grafts up 
to and including the 4 month specimen re- 
mained as tolerated dead foreign bodies The 
i _4 month section showed invasion by fibrous 
tissue, partial absorption of the cartilage and 
in one area calcification or early bone forma- 
tion The perichondrium was removed from 
these grafts before transplantation 


Experimental procedure All this work was 
performed on human beings The experi- 
mental subjects, as in previous work with 
dermal grafts (15) were patients who under- 
went rib graft operations for the repair of 
saddle nose or skull depressions. In these 
operations it is customary to hoard excess 
nb cartilage beneath the chest skin to be 
used in case the cartilage inserted in the nose 
or scalp fails to remain in place When the 
plastic repair is satisfactory, the excess carti- 
lage beneath the chest skin is removed and 
discarded Segments of human costal and 
septal cartilage preserved in 50 per cent alco- 
hol for one month or more were inserted be- 
neath the chest skin as dead homografts, 
together with the hoarded nb cartilage and 
removed for examination at intervals of 6, 
9^, 14, 18, and 24 months (Figs 1-6) 

The living autogenous nb cartilage grafts 
were obtained in a like manner with the ex- 
ception of the 4^ year and 6 year specimens 
which were removed from the nose Eight 
specimens of autogenous rib cartilage grafts 
are shown removed at intervals of 6, 9, ii, 17, 
and 18 months, 2, 4^^, and 6 years The peri- 
chondrium was removed from all of the car- 
tilage grafts before transplantation (Figs 7- 
14) The specimens' were fixed in Zenkers 

»The sections were prepared and photographed bj Mr Da\nd J 
McIOnnon, of the Newark Eje and Ear Infirmarj Dr Rojce Paddock 
aided in re\iewmg the foreign literature 
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Fig 7 Autogenous nb cartilage graft buned 6 months 
The cartilage appears normal and is not invaded or ab- 
sorbed 

Fig 8 Autogenous rib cartilage graft buned 9 months 
The cartilage which has taVen a deep stain is indicated by 


4 and the host connective tissue by B There is no e\i 
dence of invasion or absorption 

Fig 9 Autogenous nb cartilage graft buried II months 
The section was photographed under low power nugnmca 
tton and shows no evidence of mvasion 01 absorption 


cartilage graft and a fresh homocartilage graft 
beneath the abdominal skin of the same pa 
tient He removed both grafts after i8 
months, and on section, found the cartilage 
alive and active in both cases The cells in 
the homograft were more vaaiolated and 
showed more degenerative changes than did 
those of the autograft The autograft appeared 
as normal adult cartilage 

Other important contnbutionsweregivenb) 
Henle, Le«r, Eiselsberg, SgambaU, Schmie 
den, Tufficr, Morestin, Cosset, Leriche.Queim, 
and Bossi 

PREVIOUS EXPERIJfENTAL WORK WITH THE 
TRANSPLANTATION OF DEAD CARTILAGE IN 
ANIMALS 

Even in the literature of over 50 years ago 
there are instances of the homotransplanta 
tion of fixed or dead cartilage with the use of 
alcohol, heat and other agencies as the fixing 
or killing agent 

Prudden m 1881, transplanted cartilage 
grafts killed bj immersion in 95 pet cent al 
cohol His results showed degeneration and 
Dartial absorption of all lhc«e grafts 

Nageotte, m 1922, buned rabbit cartilage, 
fixed in alcohol, m rabbits ears He found 
that the fixed cartilage lost its basophilic 
staining and promoted a metaplasia of the 
fibroblasts which surrounded it into chondro 
blasts with the consequent new formation tA 


cartilage and bone Phagocytes and fibre 
blasts penetrated onI> into the open cavities 
at the periphery of the graft and m the cracks 
which eventuaU> gave access to the surround 
ing host tissue cells 

Poletim in 1922, pursued similar experi 
meats with cartilage fixed in , 

sections showed penetration 01 fibroblasts 
and formation of connective tissue fibers 
within the cartilage where no cavities « 
cracks previoudj existed as a point of entrj 
He also found cartilage and bone formation 
m the vicinity of the graft 

Nigrisoh in 1927, transplanted calves car 
tilage fixed in 95 per cent alcohol into IM 
kidney and bone of guinea pigs He rernov ea 
his grafts from 6 dajs to 180 dajs and louna 
that the bulk of the graft survived m eacn 
case Connective tissue from the host tended 
to invade the cvrlilage and calcifications were 
found m the grafts Ver> rarely did he find 
new formed bone and cartilage outside ot tne 

^'Didier and Gnyon, in 1928 tianylanlrf 
killed cartilage grafts m the ear , 

and tinea alba of rabbits Jl*'! ^ 
grafts up to 8,'i months, and found ca'ib”” 
fion and ms as.on by fibroblasts from the host 
tissue One case sho-sed ecchondroses, and 
another case shoned ossification with tK 
formation of tatty marrow 
a dear histological picture of bone formation 
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The specimen, buried 4^ years (Fig 12), 
shows a large segment of normal appearing 
cartilage with a free space in its central por- 
tion A part of this central space is occupied 
by bone which extends lengthwdse through 
the center of the graft, and at one point com- 
municates with the surface at the side of the 
graft I believe that this condition occurred 
the follovnng way; after transplantation of a 
large block of cartilage, the peripheral por- 
tions of the cartilage are able to obtain better 
nourishment from the surrounding tissues 
than the more remote central portion. The 
central portion, therefore, becomes devital- 
ized, or actually dies from lack of nutrition, 
and is transformed into bone. The bulk and 
shape of the cartilage graft is not changed, 
and the peripheral portion of the graft, which 
obtains adequate nourishment, remains as 
living cartilage The bone formation, there- 
fore, represents a degeneration at the core of 
the graft, w'here the cartilage failed to surrdve 
because of nutritional insufficiency The speci- 
men of cartilage buried 6 years (Fig 14) 
appears as normal living cartilage with no 
evidence of fibrous tissue invasion or absorp- 
tion The surrounding connective tissue is in 
close contact with the cartilage and on one 
side^ gives the appearance of slightly pene- 
trating the external surface of the cartilage. 
This cartilage graft, however, was scraped 
^ith a scalpel before insertion in the nose, 
2tid I believe that the surrounding host tissue 
merely occupies the small depressions formed 
m the cartilage by the scraping of its external 
surface The failure of the host connective 
tissue to penetrate more deeply at these 
favorable entry pomts is further evidence of 
the surviving power of autotransplanted rib 
cartilage 

StniilARY OF FINDINGS IN AUTOGENOUS RIB 
CARTILAGE GRAFTS 

The cartilage grafts buried from 6 months 
0 2 years, showed no evidence of invasion by 
hbrous tissue or absorption 
, graft, buried 4J/2 3'ears, appeared in 
the form of a cylinder of Imng cartilage, w ith 
“^'’^Jormation in the center. I believe that 
this bone formation at the core of the graft 
represents a degeneration of cartilage which 


failed to sundve transplantation because of 
nutritional difficulties 

The segment buried 6 years appeared as 
normal living cartilage The host connective 
tissue on one side of the graft slight^ pene- 
trated the edge of the cartilage and this may 
represent beginning invasion The cartilage 
graft, however, was scraped with a scalpel 
before insertion in the nose, and I believe 
that the surrounding host tissue merely 
occupies the small depressions formed in the 
cartilage by the scraping 

CONCLUSIONS 

I. The dead cartilage grafts buried from 
months to 2 years show'ed progressive 
invasion by fibrous tissue and partial absorp- 
tion In contrast to these findings autogenous 
rib cartilage grafts showed no invasion or 
absorption over the same period of time 

2 Turn late autogenous rib cartilage grafts 
buried 434 years and 6 years appeared as 
living cartilage 

3 From the evidence found m these sec- 
tions one may conclude that autogenous rib 
cartilage survives after transplantation as 
livmg cartilage and, up to periods as long as 
6 years, neither increases nor decreases in size. 

4 Autogenous nb cartilage is better mate- 
rial for plastic repair than dead, pickled car- 
tilage 
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solution, sectioned m the usual manner, and 
stained with hematory Im and eosm and with 
Slallorj'a connective tissue stain 

Presentation of the luing and dead cartilage 
grafts together is advantageous, since the 
dead grafts which are invaded b> fibrous 
tissue serve as controls for the living cartilage 
grafts 

Description of cadetker cartilage transplants 
The first section buried 6 months shows a 
septal cartilage graft with shrunken cells and 
normal staining matrjt (Fig i) There is no 
inv asion of the cartilage from the surrounding 
host tissue and the graft is apparcntl> exist 
mg as a tolerated dead foreign body fn con 
Irast to this the nb cartilage buried g'i’ 
months shovs a beginning tnyasion of the 
tartilagc b> connective tissue and some 
absorption of cartilage (Fig a) This gH 
month specimen represents the earliest section 
m mj senes showing fibrous tissue inva<ion 
The septal graft buried r 4 months (fig %) is 
separated into 2 masses bj ingrowing fibrous 
Us-suc New blood vessels are present in the 
invading connective tissue and giant cells 
■jrc scattered at intervals near eroded edges 
of cartilage There is aNo an area of calcifica 
lion, or earlv bone formation in the ctnttr of 
the cirtilagc graft 

There are 2 specimens buried 18 months 
(Fi^s 4 5) One is nb cartilage and the 


other septal Cartilage Both of these grafts 
show invasion by fibrous tissue and partial 
absorption The eldest section (Fig 6) fwnei 
24 months is septal cartilage andaUoshovs 
invasion by fibrous tissue ana aosoiptwh 
There i> a small area of bone formation along 
one edge of the graft which probably rtpre 
scnts altered cartilage, since lacunT! can be 
demonstrated in the calcified substance 
Numerous small cavities are present m tht 
cartilage occupied by giant tells, large 
thehal cells, fibrobla«ts, and blood veswis 
Summary of findings in picttlid carfiJiijr 
grafts The grafts remain alter transplanta 
tion as tolerated dead foreign bodies for 
about 9** months From this time on the 
surrounding host tissues invade the foreign 
cartilage and very slowK absorb portions of 
the cartilage Thi^ process, however, is viiy 
gradual and the bulk of the vs -uK prts 
ent 7 years after transplantation The 14 
month and 2 year specimens showed areas of 
calcification or early bone formation 
Description of U ing aiilogenoiis rit> cermse 
transplants The 3 sections buried from 0 
months to 2 years all appear as normal 
cartilage (Figs 7-11) They arc surrooneJeU 
by 1 den've connective tissue etpsute an 
there Is no evidence of invasion or absorption 
of thi cartilage b\ the surrounding ho t 
tissue 
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The specimen, buried years (Fig. 12), 
shows a large segment of normal appearing 
cartilage with a free space in its central por- 
tion A part of this central space is occupied 
by bone which extends lengthwise through 
tire center of the graft, and at one point com- 
municates with the surface at the side of the 
graft I believe that this condition occurred 
the following way , after transplantation of a 
large block of cartilage, the peripheral por- 
tions of the cartilage are able to obtain better 
nourishment from the surrounding tissues 
than the more remote central portion The 
central portion, therefore, becomes devital- 
ized, or actually dies from lack of nutrition, 
and is transformed into bone The bulk and 
shape of the cartilage graft is not changed, 
and the peripheral portion of the graft, which 
obtains adequate nourishment, remains as 
living cartilage The bone formation, there- 
fore, represents a degeneration at the core of 
the graft, where the cartilage failed to survive 
because of nutritional insufficiency The speci- 
men of cartilage buried 6 years (Fig 14) 
appears as normal living cartilage with no 
evidence of fibrous tissue invasion or absorp- 
tion The surrounding connective tissue is in 
close contact with the cartilage and on one 
side gives the appearance of slightly pene- 
trating the external surface of the cartilage 
This cartilage graft, however, was scraped 
With a scalpel before insertion in the nose, 
and I believe that the surrounding host tissue 
merely occupies the small depressions formed 
m the cartilage by the scraping of its external 
surface The failure of the host connective 
tissue to penetiate more deeply at these 
favorable entry points is further evidence of 
the surviving power of autotransplanted rib 
cartilage. 

SUMMARY OF FINDINGS IN AUTOGENOUS RIB 
CARTIDAGE GRAFTS 

The cartilage grafts buried from 6 months 
to 2 years, showed no evidence of invasion b}'’ 
nbrous tissue or absorption 

Ihe graft, buried 4}^ years, appeared m 
le form of a cylinder of living cartilage, with 
^cirmation in the center I believe that 
ins bone formation at the core of the graft 
represents a degeneration of cartilage which 


failed to survive transplantation because of 
nutritional difficulties 

The segment buried 6 years appeared as 
normal living cartilage The host connective 
tissue on one side of the graft slightly pene- 
trated the edge of the cartilage and this may 
represent beginning invasion The cartilage 
graft, however, was scraped with a scalpel 
before insertion in the nose, and I believe 
that the surrounding host tissue merely 
occupies the small depressions formed in the 
cartilage by the scraping 

CONCLUSIONS 

1 The dead cartilage grafts buried from 
g}4 months to 2 years showed progressive 
invasion by fibrous tissue and partial absorp- 
tion. In contrast to these findings autogenous 
rib cartilage grafts showed no invasion or 
absorption over the same period of time 

2 Two late autogenous rib cartilage grafts 
buried 4}^ years and 6 years appeared as 
living cartilage 

3 From the evidence found in these sec- 
tions one may conclude that autogenous nb 
cartilage survives after transplantation as 
living cartilage and, up to periods as long as 
6 years, neither increases nor decreases m size. 

4 Autogenous rib cartilage is better mate- 
rial for plastic repair than dead, pickled car- 
tilage 
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THE MODERN SURGICAL TREATMENT OF URETEROCELE 
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F or the practising urologist there is no 
subject of greater interest and impor- 
tance than a knowledge of the surgical 
anomalies of the ureter commonly met 
with in everyday urological practice. Some of 
these anomahes may affect function little if 
at all during the early years of life, yet at a 
later period may become a source of disease 
and misery to the patient; their true nature 
may remain unrecognized by the general sur- 
geon or practitioner, symptoms may mislead 
in diagnosis, unnecessary and irrelevant op- 
erations be performed, and neglect of the true 
condition even lead to a fatal outcome. It is 
thus evident that the early recognition and 
treatment of such an anomaly as a ureterocele 
IS a matter of vital importance 
It cannot be too often repeated that in all 
cases of urmary disturbance in which the 
symptoms are obscure, as is frequently the 
case in attacks of pain in the kidney, bladder 
or ureter, with urgency, frequency, dysuria, 
and polyuria of unsown causation, as w'ell as 
in cases in ivhich urinalysis reveals the pres- 
ence of pus, blood, or bacteria, a cystoscopic 
examination Avith urographic studies is indis- 
pensable The data thus obtained may at once 
reveal that the cause of the trouble lies in 
some hitherto unsuspected anomaly of the ure- 
ter at the point where it opens into the bladder 
Not the least interesting of the pathological 
findings that may be brought to light by the 
cystoscope is the ureterocele, often spoken of 
as the cystic dilatation of the ureter in its 
intravesical portion The discovery of patho- 
logical changes at this point may promptly 
account for sjuuptoms higher up in the urinary 
tract, such as pain in the kidney region, hem- 
orrhage, suppuration, colic, associated with 
cnses of pyelitis and pyonephritis, ivith chills 
and fcA^er Urographic examination in such 
cases may disclose unnary stasis wdth hydro- 
ureter and hydronephrosis ^ 

ck Cabot’s Modem UroIog\ , 3d ed , \ ol 2, 

PP 374-500 Philadelphia Lea iTebiger, 1036 J. 
Am M Us , 1936, 106 183-189 


The picture presented b}’’ this so called 
cystic dilatation is so characteristic that it can 
seldom be mistaken or confused with any 
other pathological condition It thus furnishes 
the most striking proof of the xmlue of early 
cj'stoscopic and urographic diagnosis, since 
the surgical remoA'al of this obstructRe ure- 
teral swelling is now generally accomplished 
quite easil}’-, if taken early, making it possible 
to save, by modem conservative treatment, 
many a kidney that would in the past hax’^e 
been sacrificed through incorrect diagnosis 
and consequent neglect. 

DETnnxioN 

By the term ureterocele is understood the 
cyst-like formation that arises w’hen the vesi- 
cal end of the ureter, usually after an ab- 
normally long course through the mucosa, 
becomes stretched out into an abnormal dila- 
tation as the result of narrovmess of the orifice, 
or a congenital or acquired stenosis of the 
orifice has led to such a dilatation of the ureter 
Avithin the bladder. The outer covering of 
such a formation is composed of bladder mu- 
cosa, which makes it easily distinguishable 
from the relatively rare and insignificant pro- 
lapse of the ureteral mucosa into the bladder, 
an ex’ersion of ureteral mucosa through the 
ureteral orifice, in which case the covering 
membrane is clearly of another character, 
ureteral, not A’^esical In the early cases re- 
ported this distinction appears not to hai’^e- 
been made 

The form and size of the sac constituted by 
the dilated end of the ureter may x^aiy’- widely, 
the simplest form being that of a balloon that 
protrudes durmg ejaculations, Avith an open- 
ing at its tip, Avhich is the orifice of the ureter, 
herniating forward into the bladder. The 
A^arious authors report cj’sts from the size of a 
hazelnut to that of an orange, or eA-^en 5 to 6 
centimeters in length; in infants thej^ have 
sometimes filled the entire bladder These 
ureteroceles may be round, elongated, or flat, 
and may be either open or closed If small, a 
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ureterocele juaj have no eject upon the pas- o( what nas beheiec! bj the surceoo to k 
sage of urine, or may announce Its presence peritonitis Autopsy revealed however, no 
onij ^ hen the bladder, in contracting, presses indications of any peritoneal inflammation but 
the JittJe tumor against the mtemaJ ureteral showed that nitbin the bladder 0/ the chi 7 (i 
oriface But if the dilatation of the Ureterocele and filling its whole cavity was a “seuind 
readies the v esical orifice or the internal ure bladder," highly inflamed, upon the Ion er sur 
thral onhee, tt mil act lAe a \ahe or an ob face of which could be seen, close to the tnie 
stfuction of a median lobe of the prostate and bladder neck, the orifice of the ureter “The 
will cause retention and other dehrule unnai^ inner bladdtr," savs Lechler, ‘‘was a forms 
disturbances The entire upper unnarj tract tionpeculiar to ibeif, font alone waa inflamed 
IS then liable to suffer through bai^ pressure and no other organ, not even the mucous mem 
and infection due to the hj draiilic retention of brane of the bladder, took any part in it " It 
urine U’iufe m simple cases taken early, is of interest to note that in this case, as in 
treatment may be accomplished bv way of the many other cases of ureterocele since reported, 
urethra, in the more advanced and neglected there were other congenital malformations, 
cases removal of the entire ureter and kiclnev the left kidney bein^ twice the size of the 
by a total ureferoncphrectomy mav become nght, and being drained by 2 ureters, both of 


necessary 

The purpose of this paper, therefore is two 
fold first to call attention to the importance 
of this climco anatomo pathological entity, as 
well as to the variety of modem surgical ptob 
lems that have been so greatly misunderstood 
in the past on account of the mured symp 
tomatology , the lack of proper diagno'is and 
the absence of any standardized type of treat 
ment and second, to report, at the same time, 
a senes of ib evses of ureterocele which the 
author has had the opportunity to diagnose 
and treat and vhich have served as the basis 
of this study \11 of these cases have been 
observed by the author personally and col 
lected from his office files 8 of them having 
been private cases diagnosed and ttv-ated by 
electrofulgiiration and cystoscopic mampula 
tiofis at the office, while the other 10 cases 
were observed and treated by bun in the 
tlinics of three Nt-v \otk hospitals 

IIISTORV AND LITERATURE 

Like other anomalies of the urinary tract 
the tarhest findings of ureteroceles were made 
at autopsy Lechler m 1854 was the hrst 
author to give a clear account of such a sfme 
ture which however he and the attending 
surgeon mistook for a double bladder This 
case was may months old infant vho after 
;^vural attacls of screaming pam one of 
which was obsirvcd to have ceased abniptlv 
when tvtcrnal manipulation caused sudden 
<;3culatJon of unne died vnthin a few days 


which had undergone torsion 
Engbsch, in 1S9S, was the first investigator 
to delve mto tbc subject and bring to light 
not only the case of Lechler, which was buned 
la ancient archives, but also some 14 others 
to which he added one case of hu own In 6 of 
the IS cases (hat he collected the ureter wm 
blind in 9 it was patent In practically all of 
thes^ cases it was reported that other anoma 
lies existed Among them was the cave of 
Lilienfeld (1856) in a man of 6s w which ^e 
dilatation was referred to as ‘a second bladder 
which projected into the lumen ot the me 
thra ’ Wrany s case (1870J was m a httle pil 
m whom the lift kidney had 3 hfiums and J 
ureters, one of which corresponding to a sm 
gle calyx bulged out into the bladder in a 
the size of a hazelnut U eigert (18S6) reported 
2 cases in one of which the subject was a 
stillborn male infant with a deft palate ana 
harelip as well as supernumerary fingers on 
both hands, the right ureter formed the ureter 
oceic while the left emptied into a^scmmai 
vesicle Other early cases in Engbsch’s coiec 
tion were those of Bostroem (5 cases) m J8i4 
Geerdts m 1887 CaiUfi m 188S and Gtosgtii' 
(1898) Freycr m 1S97 found 2 stones m one 
such urettT, and was the first to suggest, in a 
rqwrt to the Roy al Soaetv , that caltuu nstg 
be the primary cause of such a dilatation 
Lipmannttulf in 1S98 appears to have 
been the first to observe such a ca*e 
scQpioiily. but he called it a tumor of 
bladder until he found at operation that : 
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was a cystic dilatation of the ureter Grosglik 
in 1901 first correctly diagnosed a ureterocele 
through the cystoscope Cohn in 1904 was the 
first surgeon to carry out an open operation on 
the basis of a correct cystoscopic diagnosis 
An important thesis on the subject was 
wntten in 1913 by Marmier, who in a study 
of 42 cases found 38 that showed evidence of 
stenosis of the ureteral orifice Some of these 
cases, from Albarran, Pasteau, Bazy and oth- 
ers, are discussed in detail 
In these radio-urographic days with more 
modern means of investigation, additional 
progress has been made in the clinical diag- 
nosis of ureterocele, the presence of which can 
now' easily be discovered in a good intravenous 
urogram, where the cystic dilatation of the 
intravesical portion of the ureter may be seen 
as a filling defect in the cystogram 
There is no doubt of the definite progress 
that has been made in recent years concerning 
the treatment and prognosis of this clinico- 
mologic entity, particularly since Edwin Beer 
in 1910 introduced the use of the Oudin high 
frequency current for the electrofulguration 
treatment of vesical tumors In later years 
this ideal method has been applied with even 
greater success to the prevention and correc- 
tion of ureterocele, as well as of other ob- 
structing conditions of the lower urinary 
tract ' 

As regards terminology, we find that blad- 
der cyst or even double bladder w'as the cur- 
mnt expression m the earliest cases It was 
Englisch who in i8g8 introduced the term 
cystic dilatation of the vesical end of the 
ureter,” an expression which, however cum- 
hersome, obtained the greatest vogue, espe- 
cially in Germany and France Certain authors 
(renwick, Blum), howmver, have pointed out 

at the name cyst is misleading since the 
natation has not the structure of a true cyst 
’cnwick (1903) proposed that the term “bal- 
ureter” be adopted as the most 
suitable. Blum, who reviewed the literature 
up to 1920, by which time 100 cases had been 
reported, states that “intravesical prolapse 


n, chantrr \ tescction In History of Urolo 

FWJ. of VA I™ * Baluntore Williams and WilUns C< 

in Oxford emtnal \esicl», ampulla and ^asa deleren 


of the ureter” was a favorite name, the dif- 
ferentiation between such prolapse and a 
ureterocele not having yet been clearly made 
The name ureterocele was first used by Leshnew 
in 1912, and that of inlermitient ureterocele by 
Ottow m 1914 Kotzenburg (1914) spoke of 
ureteral cysts, and Pleschner (1917) of “phi- 
mosis of the ureter.” The superior value, 
however, of a single word like jireterocele, to 
express so characteristic a formation as this 
disease entity, is obvious, not to mention the 
greater descriptive accuracy of this term 

CLASSIFICATION 

In making a study of ureterocele, we cannot 
fail to note the number of different types that 
have been observed and reported in the litera- 
ture, All these are in reality the expressions 
of a single disease entity, the difference being 
that in some the pathological condition is 
more advanced than in others In other 
words we must believe that, just as in tumors 
of the bladder, the growth begins with a small 
excrescence like a pearl upon the bladder wall, 
at the orifice of the ureter, and that this mi- 
nute structure gradually, as the result of infec- 
tion, exaggerated hydraulic pressure or other 
pathological condition, progresses to the stage 
of a dilatation of much larger dimensions and 
takes on a cystic character This hydraulic 
and cystic dilatation of the intravesical por- 
tion of the ureter is in many cases the result 
of a congenital malformation or obstruction 
at the ureteral orifice, which sooner or later 
will produce a definite interference with the 
proper drainage of the kidney and ureter. 
Some of these ureteroceles reported in the 
literature, as well as some observed by the 
author himself, have been as large as an or- 
ange, occasionally even occupying the whole 
bladder 

We think, therefore, that it may be useful 
to classify ureteroceles according to these dif- 
ferent clmico-pathological stages and to point 
out the variations which they may exhibit, 
since not all develop along precisely the same 
lines, owing to the variety of factors that play 
a part in their formation Thus, some of them 
may never result in any hydronephrosis at ah 
Others, in which the lesion is not discovered 
until a late stage has been reached, may go so 
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Fig I Classification of the most commoii Lanettcs of ureterocele A simple uni 
lateral ureterocele B simple bibteral lueteioceie C bilateral ureterocele containing 
stone and prtxluang complete retentton of unoe m a female D ureterocele prolapsing 
through the urethra and protnidmg beyond the urethral meatus commonly observed 
in ( males h. ureterocele nitli minute urctenl orifice pi^ucing unnar> sUsis nith 
marked hydro-ureter and bydronephrosts lepiesentint; the final stage of the obstruct 
*ttS type of uropathology of the upper unnaiytratr I- ureterocele with rtdup icalion 
of the ureters and Lidney pehc nitiiliyilitr-areterand hydronephrosis 


far as to produce functionlcss hjdro ureters 
•ind hjdronephrosis In such casts it is too 
late for anj cooser\ati%e procedure to sa\e 
the damige resulting m a kidne\ which mitht 
have been restored to usefulness tf the condi 
tion had been recognized earlier 


1 have accordirgK collected nine different 
type which will illustrate some of the more 
aimiDon vaneties that I have had occasion to 
see in the routine course of urological practirv 
and which are met with in the literature 
These are shown in Figures i 2 3, and 4 
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Blind ureterocele 

Fig 3 Draw mg from radio-urographic films and cysto- 
Ecopic data of Case 8, show mg a bhnd left ureterocele, with 
complete calcification of the corresponding functionless left 
hidney 

Figure i comprises 6 of these, as follows A, 
Simple unilateral ureterocele B, Simple bi- 
lateral ureterocele These two forms may be 
observed at any age and in either sex, and are 
the commonest of all C, Ureterocele balloon- 
ing inside the bladder and containing a stone. 
This may cause complete retention, as oc- 
curred in one of the cases herewith reported 
D, Ureterocele prolapsing through the urethra, 
and protruding beyond the meatus~a type 
that has recently been stressed by Grandineau, 
Davis and Owens, Campbell, LafEtte, Boeckel 
and others These last two types are more 
commonly observed in females, because of the 
shortness of the urethra E, Ureterocele with 
hydro-ureter and hydronephrosis— an ad- 
vanced stage caused by the ureterocele ob- 
structing the mouth of the ureteral orifice and 
interfering with normal drainage F, Uretero- 
cele in an anomalous condition of the upper 
urinary tract, in which 2 ureters open at the 
level of the ureterocele, producing hydro- 
ureter and hydronephrosis in a case of double 
ureter and double kidney, thus constituting 
an anomaly in a twofold sense In cases of 
nis type of anomaly, sometimes one of these 
double ureters opens normally mto the blad- 
der, while the other independently herniates 
to form a ureterocele. 

In addition to this group of si.x, there are 

ree other tjpes not quite so frequently ob- 
served, which are illustrated in Figures 2, 3, 
4 In the first of these, the ureterocele 



Fig 4 Ureterocele in a female child who was admitted 
to the hospital in uremia Postmortem exarmnation show'ed 
the enormous size of the ureterocele Mocking the entire 
passage of urine, thus producing hydro-ureter and hydro- 
nephrosis This fused type of megalo-ureterocele gives the 
impression of having loosened the entire mucosa around 
the area of the trigone of the bladder, causing this to pro- 
trude through the urethra in a ballooned cyst-hke shape. 
This case also illustrates duplication of ureter and kidney 
pelvis on one side with bilateral pyo-uretero-hydrone- 
phrosis (hlodified drawing after Campbell ) 

Opens into a diverticulum of the urinaiy blad- 
der m such a way that the ureteral orifice 
debouches within the fundus of the divertic- 
ulum, occupying one angle of the trigone (see 
Fig 2, A and B). Here the ureterocele, clearly 
showing the ureteral orifice on its tip, balloons 
from the diverticulum into the bladder during 
ejaculation or upon rhythmic contractions of 
the ureter, or during inspiration and expira- 
tion, when it can be observed cystoscopically 
as it alternately appears and disappears. We 
reported this type of case in 1928 in connec- 
tion with 55 cases of diverticulum of the 
urinary bladder and have had the opportunity 
more recently of seeing another case of the 
same type. The next type is the blind ureter 
forming a ureterocele such as has been re- 
ported in the literature by Englisch, Kelly, 
Papin, Dourmashkin, Chivella and others, 
and of which I have seen one case, in an 
elderly female patient, in whom there was also 
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Complete calcification of the functionless cor 
responding kidnej (Fig 3) Finally, there is 
a fused type, or megalo ureterocele, in which 
the bladder mucosa in the area of the tngone 
IS loosened up and forms a single balloon, Jike 
a bladder inside of another bladder, in which 
the mouths of the anomalous ureters are 
found, and which has herniated through the 
lumen of the urethra (Fig 4) 

We see, therefore, that although the condi 
tion known as ureterocele is anatomopatho 
logiuilly a unit, a single entity, it can, ueier- 
thejess be subdivided and classified according 
to these different clinical types Such a classi- 
fication will emphasize the importance of a 
condition which, if left untreated in its earlier 
stages, may lead e\«n to gra\e disintegration 
of the kidney itself and in some instances to 
fatal uremia 

From a histological point of view, it is pos 
sible to establish a further classification mto 
a mucous and a muscular tj pc The sac of the 
ureterocele may be formed simply of vcsical 
and ureteral mucosa and submucosa, m which 
case we may speak of a mucous type Or there 
may be present a layer of muscular fibers, 
sparse or occasionally abundant, m which case 
w e ma\ refer to a muscular type The mucous 
type 18 the more commonly obser\ed, m the 
author’s etpenence 

EtIOLOGV 

The pathogenesis of ureterocele has been 
widely discussed, and the most divergent 
opinions have been expressed with reference 
to the ongin of these cystic dilatations 

The theories for a long time turned largely 
about the question whether they were con 
genital or acquired, whether the stenosis at 
the ureteral orifice which characterises nearly 
all un-teroceles has its ongm in embryonal life 
and IS the result of a malformation arising m 
the early stages of gestation, or whether it is 
an acquired condition secondary to some in 
flammatory condition, or due to calculus for 
tnation or infection reaching the ureteral 
orifice from some other part of the genito 
urinary system or even from a distant focus 
elsewhere m the organism 

The classic arguments for a congenital on 
pn ate (i) the relative frequency with which 


ureterocele has been discovered in the veiy 
young, (2) the tendency of the condition to 
be bilateral, (3) the frequency with wbch 
other concomitant anomalies of the unnarj 
trjict are observed While most ureteroceles 
arc probably of congenital origin, there u 
nevertheless complete evidence that they mav 
occasionally be acquired Among ground^ for 
the belief m such acquired origin js the famihar 
observation that, at any stage of life, cysuus 
may, by its gradual infiltration of the mucosa 
of the bladder and loner end of the ureter 
produce enough scar tissue about the ureteral 
orifice to provoke stenosis thus creatmg at 
least one of the prerequisites for ureterocele 
formation JIany authors hold the vnew that 
infiammatory disease of the upper urinary 
tract, including stone formation and various 
infections stands m a causjl relation to 
ureterocele It is a moot question today how 
ever, whether these arc the causes or the result 
of the narrow opening and the ballooning of 
the ureter into the bladder 
Among the works ol early writers on the 
subject we find ureterocele attributed to van 
ous causes, among which may be mentiontd 
(i) A gluing together of the walls of the 
ureteral orifice m fetal life, resulting in steno- 
sis, or, in tare instances ir complete closure, 
a “blind ureter,’ ot which Dourmashtm has 
found 2$ m the literature (2) An adhesion 
0/ the ureter under the blind ending in the 
bladder wall— a view which is supported by 
the fact that the deforxmty frequently affects 
only one side (3) A hypoplasia of the bladder 
and ureteral mucosa at the onSce of the 
ureter (4) An abnormally long submucous 
course of the ureter (5) A vertical course oj 
the ureter through the bladder wall m'teao 
of the normal oblique course (6) An ab 
normal mobility and malformation of the 
tngone It has been argued by several authors 
that the increased pressure in such ^ 
meets Jess resistance on the part of the bladder 
musculature than it would if it entered in th 
normal oblique direction, that m the latter 
case the physiological tension of the inu«cu 
Ians is sufficient to withstand the increase 
pressure and to prevent a dilatation at its 
lower end In other words the portion oHM 
ureter that passes along immediately under 
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Fig s Theoretical pathogenesis of ureterocele The anatomopathological concep- 
tion of the different steps in the mechanical formation of the ureterocele A, The ureter 
with its minute orifice piercing the bladder wall, with the dotted lines representmg the 
first stage of the loosening up of the mucosa of both the ureter and the bladder, dunng 
ejaculation B, C, and D, the successive stages by which the ureterocele gains in size 
and balloons into the bladder D reveals the degree of obstruction and back pressure 
which ultimately produce hydro-ureter and hydronephrosis 


the mucosa for a long distance, or perhaps in 
the submucosa, would remain outside the 
sphere of action of the vesical musculature, 
it would therefore give way more easily to the 
pressure ivithin the ureter and so become 
projected with its mucosa into the bladder as 
a ureterocele (Fig 5) It would then go with- 
out saying that the cyst would grow con- 
stantly bigger and bigger and extend chiefly 
in the direction of the trigone, where it meets 
the least resistance 

If we assume with Grosglik a blind or nearly 
blind end to the ureter, due to a gluing to- 
gether of the epithelium in early life, it is 
evident that the first result of unnary stasis 
in the upper segment ivill be dilatation of the 
ureter The greatest injury will occur in the 
portion of the ureter behind the bladder, since 
this is only loosely connected with its sur- 
roundings and offers the least resistance to 
increased pressure With reference to the ef- 
fects on the 3 coats of the ureter, the changes 
occurring in the submucosa will be less than 
those in the mucosa, and those in the mus- 
least of all, due to its resistance 
the result will be a dilatation behind the 
0 adder, a protrusion between the muscularis 
and mucosa, into the bladder, both of these 
bound together and running 
through the muscularis itself Thus, the ureter 
I'll! assume the form of an hourglass, bal- 
.ooned behind and before, but contracted at 
just the place where the muscularis is pierced 


by the canal. The greater the resistance of 
the musculans, the closer will be the contrac- 
tion and the narrower the orifice. 

Gottheb, in a comprehensive article based 
on the careful study of 5 cases of his own and 
a critical analysis of 100 cases collected from 
the literature, points out that stenosis or 
stricture alone could not start a ureterocele; 
for if this were the only cause, the condition 
would be very much more common than it is 
It would appear that there must be a general 
inferiority (congenital) of the connective tis- 
sue, and especially that of Waldeyer’s sheath, 
of the ureter, that an abnormally narrow ori- 
fice, aloTie, causes retrograde dilatation; while 
weakness of Waldeyer’s sheath, alo 7 te, causes 
herniation of the ureter, but that neither of 
these factors alone can make a ureterocele 
Two factors are needed A constitutional in- 
feriority of the muscle fibers would be con- 
genital A stenosis might be either congenital 
or acquired, as through inflammation, stone, 
or tumor. 

Chwalle studied ureteral buds in 3 month 
embryos, and described one in particular in 
which he found indications pointing to a con- 
genital origin of ureterocele Papin is very 
sure that the condition is always congenital, 
and states that a ureterocele is only the lower 
segment of a hydro-ureter for which stenosis 
at the ostium is necessary Dardanelli regards 
a ureterocele as a sort of hernia He says that 
it is not merely a complication of hernia, but 
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that It ts a hernia sut geitens, ttith a sjmp 
tomatoIog\ ali its own, and that the pento 
neum being in some cases \ery mobile and 
shpperj causes the ureters to tale a curved 
lateral direction toward the end ol their 
course resulting in their displacement into 
the bladder In the report of 13 cases Blumcr 
found 10 of true congenital origin, of which 
S died of urinary infection m childhood 
O’Conor and Johnson, m a recent study 0/ 
19 cases of ureterocele, concluded that this 
lesion was not due to an obstruction in the 
extramural portion of the ureter, nor was it 
due to atony of the ureteral wall, but to a 
combination of a congenital or developmental 
narrowing of the ureteral orjhce, along with a 
congenital weakness of the connective tissue 
and muscular elements surrounding the wre 
terjc meatus I-avandera meets the obyection 
of those who say that if these cysts were con 
g-’nital they would appear earlier, by the re 
minder that the near and tear 0/ hfe as old 
age approaches causes congemtdly defective 
organs to show weaknesses that did not appear 
in earlier years Caulk is of the opinion that 
many ureterocele^ are acquired and chat they 
are not infrequently secondary to mflamma 
tocy processes, such as those occasioned by the 
passage of stones or by ulcers in this region 
or that they develop from ureteritis due to a 
renal {c«;ior, such for example as tuberculosia 
Another cause might be the faulty rcimplanta 
twn of the ureter after a ureterovesical anas 
tomosij. Petillo holds Che view that adhesions 
between the seminal vesicles and the ureter 
or between the broad ligament and the ureter 
cause a paralysis of the lower end of the ureter 
with subsequent loss of contractile power in 
this segment which in turn result^ in diUta 
tion and protrusion into the vesica/ /umm 
It seems rathvr evident that both the two 
factors of stenosis and muscular weakness 
taken together he at the foundation of uretero 
cele The normal physiological action of the 
urelcr-d musculature is impaired by this, ana 
tomical weakness Pyeloscopic studies of the 
upper urinary tract have revealed the con 
tinuous peristaltic waves that are present in 
the normal ureter Any weakness or malfor 
mation m the intramural portion of the ure 
tetal musculature would interfere with this 


physiological dynamism and innte formation 
0/ a ureterocele 

The accompanying drawing shous the sei 
etal stages by which a ureterocele would ie 
formed as it ij, theoretically explained (Fig 
5) The longitudinal muscular hbers suoply 
in^ the ureter are diverted to right and left 
like a fan at the point where the ureter enters 
the vesical wall leaving a weak spot in the 
bladder wall even in the normal indindual 
Given a muscular tissue of inferior constitu 
lion with few longitudinal fibers, or even cone 
at all ill certain casts we have a ureteral wall 
composed almost solely of mucosa and sub- 
roucosa Such a canal easily falls a prey to 
dihlatjon and hernia as the pcnstajtic action 
above exerts continuous hydraulic pressure 
downward into the bladder 

JTie pathogenesis of ureterocele aj a disease 
entity may, accordingly, be summed up by 
saying that jt is quite similar to that ol 
diverticulum 0/ the unnar) bladder, and that 
It has much of both (he congenital and the 
acquired factors m its origin Theparamo-rl 
/actors rn the formation ol ureterocele ihds 
appear to be fi) the congenital narrowinj, of 
the intravesical portion of the ureter, (a) con 
genital weakness or absence©/ theloDgitudmal 
muscle fibers of the terminal portion of the 
ureter, resulting in abnormal mobility of the 
trigone fj) loosening up of the vesical mutesa 
at the point where the ureter enters thi 
dcr, (4) disturbances of dynamism and h* 
draulic pressure within the ureter, ' j) 
drainage due to obstruction in the lower 
ureter, (6) presence of infection or other con 
comitant pathological lesions of the ureter arc 
bladder , 

Finally, we cannot overlook the fact of toe 
important rdJe played by other anomalies 0 
the ureter in the causation of ureterocele, ss 
IS clearly evident m cases in which ureteroceles 
are formed from an ectopic or supernumerary 
ureter which opens anywhere in the biadd r 
or urethra Nor can we ignore the fact that 
cases of ureterocele in double ureters ard wu 
ble kidney pcKiswithhvdro-ureterand hydro 
nephrosis in one of the two ureters arc quit* 
commonly observed (Fenwick Kolisko hi 
lenfdd, Caille \ee!sen Bostroem, Fnghscfl 
Gutierrez, Campbell Lazarus Muscha , 
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Young, and many others). All these associ- 
ated congenital malformations of the ureters 
prompt us, therefore, to consider the role of 
the anomalous ureter as an important factor 
in the pathogenesis of ureterocele 

PATHOLOGY 

In the beginning stages a ureterocele is 
usually such a slight lesion that nothing is 
observable beyond an insignificant dilatation 
of the intravesical portion of the ureter, and 
there are no symptoms to call attention to its 
existence Such a ureterocele would, there- 
fore, be an accidental finding during routine 
cystoscopic examination, at operation, or au- 
topsy, of the presence of which the patient 
had been wholly unaware. In other cases, 
however, there are very severe disturbances 
of the entire unnary system Clinically there 
\tnay be d3^suna, frequency of urination, 
pcolic,” ureteritis, pyelitis and pyelonephritis; 
or difficult and painful ‘micturition, with 
chronic total or partial retention, or again, 
under conditions that reduce tension, such as 
lying doivn, there may even be incontinence 
The position of the ureterocele in the blad- 
der has much to do with the seventy of the 
symptoms If it is small and lies relatively 
far back from the bladder neck, and is limited 
to one-half of the trigone, there may be no 
unnary disturbances If, however, it is so 
placed that the stenosis of the ureteral onfice 
IS of high degree or if the pull of the abnor- 
mally pedicled ureter from time to time causes 
temporaiyf complete abolition of its lumen, 
there occurs, first, a unnary stasis in the por- 
tions of the urinary tract which lie above the 
obstruction, xvhich results in a dilatation of 
be upper ureter and the renal pelvis If neg- 
ected, this stagnation will in course of time 
cad to an enormous extrarenal hydrone- 
phrosis and, of course, a corresponding hydro- 
ureter. However, in some cases, in which the 
pressure within the ureter and the kidney 
pc ns is very^ strong, and yet the pelvis has 
0 the capacitj' to yield outwardly by a dila- 
nf result is a hj'dronephrotic atrophy 

m the kidney parenchyma, through which the 
money is converted into a huge thin-walled 
ac, constituting an intrarenal hydronephrosis 
t pyonephrosis As the ureterocele is espe- 


cially prone to develop in a unnary sy’^stem m 
which there are double ureters, it not infre- 
quently happens that a dilatation appears in 
one of the duplicate organs that drains only a 
portion of the kidney from which it proceeds 
In such case only that portion of the kidney 
will dilate, and the other part of the kidney 
may remain in a sound condition, at any rate 
for a long time 

In very far advanced cases, if the uretero- 
cele has reached a high degree of dilatation 
and assumed a considerable size, then the 
process as a rule not only has an injurious 
effect on the entire upper urinary tract of that 
side but will also occasion changes within the 
bladder The natural course of the growth of 
the ureterocele is along the tngone into the 
region of the internal neck of the bladder In 
addition to this, it happens that the abnor- 
mally lengthened submucosal course of the 
ureter always brings it into a rather close 
proximity to the internal vesical orifice If it 
has grown so far as to reach this, difficulties 
in emptying the bladder at once arise The 
ureterocele lies over the bladder outlet like a 
valve, and, acting like a foreign body, causes 
the patient to suffer from edema and polyposis 
of the vesical orifice, cystitis with increasing 
urgency, dysuria, and bladder tenesmus 

In extreme cases an attack of complete re- 
tention may occur, which may again disappear 
if the cyst shrinks or bursts, only to reappear 
according to changes occurring in the latter 
But there may also be all grades of incomplete 
retention and residual urine, associated with 
painful urinarj'^ disturbances The bladder 
w’all always shows, and usually quite early, a 
trabecular muscular hypertrophy representing 
a compensation for the enormously increased 
work on the part of the detrusor muscle, in- 
creased by dysuria 

If the ureterocele e.xtends so far that the 
orifice of the healthy ureter is compressed and 
becomes closed upon contraction of the blad- 
der, then a high grade stagnation of urine 
occurs in the other kidney also, which may in 
very advanced cases lead to complete anuria 
Such cases are not very infrequent in the 
literature, so that despite unilateral formation 
of the ureterocele, a high grade hydrone- 
phrosis may develop on the other side as well 
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Fij; 6 Schematic drawing from Case 4 illusiraung a 
right ureterocele complicated with stone and multiple 
prosfatic calculj Oiagnosed eysio^o^aOf ttnd tivalfd 
satisfactonly by simple fulguration of the mealus of the 
ureterocele and further ejstoscopic treatments wHhdikia 
tions of the ureters and Icidriey peNis lavage 

As soon as the factor of infection is added 
to the renal and ureteral stasis the entire pic 
ture changes quite radically, and tve ob«rvc 
signs of acute and chronic cjstitis ureteritis 
and pyelitis Conditions that are at first stm 
pl> catarrhal may then turn into very severe 
inflammations, accompanied by hetnorrhagic 
and ulcerative complications From simple 
dilatation of the ureter and t-idney peMs 
there ma> arise the ivorst forms of pyelitis and 
pyonephrosis In some instances for lack of 
drainage and due to infection stones are 
readily formed in the ureterocele (Fig 6) 

In some cases chronic masked forms of 
mucosal inflammation and bulbous edema are 
found Upon cystoscopic and macroscopic ex 
artunation, to be Cases of chronic cystitis 
accompanied by glandular and follicuUr in 
volvemc.nt This chronn. snSammatory con 
dition of the bladder mucosa inevitably proves 
e%entually a source of contamination of the 
sound kidney, through \esico ureteral reflux 
so that the entire unnary system becomes 
diseased and incapable of performing its 
proper functions 

The prolapse of the ureterocele through the 
female urethra must be regarded as a speaal 
\anation of the anatomical and pathological 
picture (Fig 4) Upon straining to unnate 
and thus to get nd of the foreign bod> that 
the patient feels within the bladder the blad 


der muscle presses the cyst outirard ttrougii 
the dilated urethra, and there is then seen the 
picture of a tumor lying in front of the ei 
ternal meatus which can with little difficulty 
be pushed back into the bladder teniporanh 
Upon the prolapsed portions of mucous mem 
brane there are often seen signs of chrome 
inflammation, such as horniiication of the 
epithelium and Icutoplacia Seseral of the 
earliest cases of ureterocele reported were of 
this nature, in young female children Afl 
the early cases of this kind were fatal, the en 
tire urinary system being invariably found m 
a state of inflammation, with abscessed kid 
neys, and the like, from ascending lo'ectwn 
that had arisen from the sloughing off of the 
invaginated mucosa within the meatus 

PIAGSOSrS 

In early tunes, before the arrival of the 
modem urographtc and cystoscopic era the 
diagnostician had to depend on the symp 
tomatology , which m reality has nothing char 
acterislic about it to differentiate it from 
"cyUtlis” or other irritant conditions of the 
bladder These symptoms may he due to 
infection or to obstruction In <ome cases 
there may indeed be no symiptoms at all id 
the early stages of the dilatation Uc know 
that a large number oI cases in the hteis’ A'' 
gave no trouble during life and were diagu^'l 
only at postmortem Symptoms due to infec 
lion mav consist of the usual dyvuria, he 
qucncy, pyuna and hematuria that charac 
tenae cases of cystitis Symptoms due to 
obstruction or stricture of the ureteral onfict 
consist of attacks of ureteral and renal colic 
and the usual manifestations of retention m 
advanced cases that have gone on to hvd™ 
ureter and hy dronephrosis But there is iwt^ 
ing characteristic about these symptoms, 
our main dependence for diagnosis roust w 
placed on the cystoscopic and urographicn'i 
ujgs ChromocystosLOpy is al«o of va'ue 
making it po5«iWe to watch the ejacuhtwrs 
more clearly It is fortunate that bv t'-C'e 
means we arc able today to recognize an m 
terpret these findings w hen the ureteoceic is m 
its early stages 

MTien a ureterocele still m its initial < 
It IS observed cystoscopicalU that iroroem 
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ately before the ureteral ejaculation occurs, a 
flattened tumor is formed at tbe level of the 
ureteral orifice, resting against the bladder 
wall, where it obliquely follows tbe direction 
of the ureter. At this moment the submucous 
wall of the ureter becomes transparent, the 
ureteral orifice, surrounded by this encircling 
prominence, dilates, then, at tbe moment of 
ejaculation, it retracts and the dilatation dis- 
appears, to return again with the next ureteral 
contraction 

In the second stage, the little tumor has be- 
come a permanent projection into the bladder 
It presents the appearance of a rounded prom- 
inence, smooth and shiny, with a broad base 
covered with healthy or slightly inflamed 
mucous membrane, on the surface of which a 
fine tracery of vessels can be observed On its 
summit the round and contracted orifice can 
as a rule be seen Sometimes this orifice is 
absent, either because it is really lacking or 
because it is dissimulated between the pos- 
terior wall of the cyst and the wall of the 
bladder When the cyst is distended, causing 
Its walls to become thin, it takes on an ap- 
pearance of transparency and can be trans- 
lUuminated, especially if the cystoscope is 
placed deep within the bladder, close to the 
ureterocele, just as a flash light is applied to 
a hydrocele The same changes can be ob- 
served with the rhythmic movements of the 
ureter as in the first stage of its evolution, but 
uow, after the ejaculation, the cystic forma- 
tion does not entirely disappear as it did be- 
fore In one of my cases these alternations 
appeared every 30 seconds 
In the third stage of development, the 
ureterocele becomes more or less peduncu- 
lated, its distended walls have become inert. 
Us size remains constant, it prolapses more or 
less into the bladder toward the internal orifice 
'Of the urethra, -with which it has a tendency 
to make connection One characteristic ob- 
served is that if the structure is touched with 
he tip of an instrument, it reacts like a rubber 
hall, with a momentary depression that dis- 
■''^hen the pressure is removed 
''men the condition of ureterocele is dis- 
covered on cystoscopic examination, it is al- 
" catheterize the ureters w’henever 

possible; and also to take a plain roentgeno- 


gram with the catheters and instrument in 
position as well as retrograde uretero-pyelo- 
grams, not only for the purpose of confirming 
the diagnosis of ureterocele, but also to rule 
out concomitant anomahes or other pathologi- 
cal conditions of upper urinary tract (Fig 9). 

In the diflerential diagnosis, ureteroceles are 
not likely to be confused with polyps, since the 
only character they have in common is their 
site Polyps are not transparent, their size is 
constant, their pedicle is long and thin, and 
the urine is seen to escape around the tumor 
and not at its summit Nor will a stone 
wedged in the lateral wall of the bladder or a 
benign tumor invested with a layer of fibrin- 
ous exudate on its surface be readily mistaken 
for a ureterocele The only real confusion will 
he between the latter and a prolapse of ure- 
teral mucosa into the bladder. One way of 
recognizing such a prolapse, which after all is 
not very common, is that it can ordinarily be 
reduced by pressure on its summit It has 
also been observed that in prolapse the move- 
ments are only in and out, while in cystic 
dilatation there is also an expansion and a 
retreat like that observed m an aneurysm 
Prolapse mostly occurs through an enlarged 
ureteral orifice, while the ureterocele forms a 
pocket closed on aU sides and opening into the 
bladder by an orifice that is ordinanly much 
contracted. Marked edema with swelling of 
the intravesical portion of the ureter when 
produced by impacted ureteral calculi is easily 
difierentiated, since it is readily observed that 
when the ureteral stone is dislodged and ex- 
pelled, the edema that surrounds the mouth 
of the ureteral orifice finally subsides Uretero- 
cele must also be differentiated from cyst of 
the prostate, cystitis and ureteritis cystica, 
and other pathological conditions of the uri- 
nary bladder, such as hypertrophy of the 
interureteric ridge or “floating trigone,” pe- 
dunculated solid tumors and diverticula of 
this viscus. Moreover, when the ureterocele 
prolapses from the meatus of the urethra and 
becomes an extravesical ureterocele, it must 
be differentiated from polyps, papilloma, pro- 
lapse of the urethral mucous membrane, 
caruncle, condyloma, peri-urethral abscess of 
Skene’s glands, carcinoma, and other common 
pathological conditions of female urethra 
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Fir 7 Draiving from an intn\«nous uromm r«v«al 
Us the t«o round nlling defects in the area of the Madder 
With marited hydro ureter and hydronephrosis on the tight 
side Filling defects of this typemac-ystogram atepatbog 
noinonic of ureterocele 

Finally, mtrattnous urograph> is of great 
help in the diagnosis of ureterocele and should 
be used as a routine method of examination. 


Urological measures fhese ttill include 
cystoscopic dilatations of the mouth of the 
urctetoccle vath ureteral bougies and cathrt 
ers and irrigation of both the renal pelvis and 
ureters with antiseptic solutions, such as siher 
nitrate, acriflavine or nvanol dextrose i jooo 
The dilatations should be done at weeLl> m 
tenals and continued until a No 9 10, oru 
catheter can be readily pi 5 «ed to the kidney 
pelvis nithout obstruction In this way an 
improved drainage is assured and the degree 
of infection reduced, the constant irnCation 
of the bladder u all is rehev ed, and the dy suna 
and other unnarv symptoms dimmish^ re 
suiting in a general amelioration of the pa 
tient’s oindition 

iurgtcal frcafniCKf According to the stage 
of evolution of the ureterocele, minor tranS’ 
urethra! surgical measures or more radical 
open procedures arc indicated Minor surgical 
measures consist of transurethral treatment 
that can be earned out cystoscopically This 
may be cither one of two kinds (i) simple 
fuJguration with a point electrode, (2) ureteral 
meatotomy earned out by cutting with mi 
nute scissors or knife electrode 

When more radical operaltie procedures lavit, 
be considered these again fall into two main 
groups, according to the pathological lesion 
present (i) cystostomy and (2) combined 
ureteronephrectomy 

(r) If the ureterocele is of large sue or is 


since in a good film one can visualize the con 
dition of the upper urinary tract and at the 
same time readily detect any filling defect in 
the cystogram appearing as a superimposed 
round shadow of the opaque substance re 
tamed within the sac or balloon of the urctcro 
cele (Figs 7 and 8) NNTien this type of shadow 
is present in the cystogram, it should be con- 
sidered as a pathognomonic urographic sign 
for the diagnosis of this condition However 


accompanied by infection, tumor, stone, or 
other complication, cystostomy must some 
times be done for its complete removal (2) If 
the ureterocele is of long standing and ob- 
struction has reached such a high degree that 
the ureter and kidney have been severely com 
promised, usually resulting in hydro uretero- 
nephrosis, then combuifS ureteronepbrec 
lomy may become necessary 
iftnor Iransiirel/iral surgical procedures Toay 


this beautiful urographic finding should a! 
ways be checked cystoscopically in order to 
rule out uric acid or cystint stone divertic 
ulum, and bladder tumor 

TREATMENT 

Treatment consists-'"'**' -^gical and sur 
gical measures / „ 


be described as follows 

A In simple unilateral ureterocele, when 
the cyst is small and without compficationj 
the best procedure is simple fulgmalton of the 
ureteral on/ice carried out cystoscopically " 
fulgurating point electrode is inserted ^5 
ureteral orifice of the ureterocele, the hig 
frequent^ current is applied and the entire 
surface of the ureterocele is destroyed by 
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Fig 8 Drawings from intravenous urograms of bilateral ureteroceles in til 0 adult 

female identical twins (Riba’s case) A, at left Note the obstructing pathology of the 
upper urinary tract, with bilateral ureterocele, a shght degree of hydro-ureteronephrosis 
and evidence of megalo-bladder B, Dra'wing from the intravenous urogram of the 
second t^^’ln, shoudng the presence of bilateral ureteroceles m the cystogram 


plication of the electrocoagulating current, 
under cystoscopic control The simplicity of 
the procedure and the good results uniformly 
obtained commend this above all other pro- 
cedures Fulguration will also permit the 
passage of a stone if any happens to be im- 
pacted m the intramural portion of the ureter 
or within the ureterocele, as occurred in 2 of 
luy cases reported here The patient should 
receive bladder irngations at least twice a 
week after the fulguration; then after slough- 
lug of the fulgurated tissue is complete and 
healing has taken place, which will be in about 
2 or 3 weeks, dilatations of the ureters and 
kidney pelvis lavages should again be carried 
out in order to secure perfect drainage and 
prevent constnction of the mouth of the 
ureteral orifice The scar resulting from this 
operation provides as a rule a good sphincter 
at the mouth of the ureter, and thus prevents 
vcsicorenal reflux 


When the openmg of the ureteral orifice is 
so minute that it cannot be properly visual- 
ized through the cystoscope, or when it is 
concealed by the position of the ureterocele, 
and the point electrode cannot therefore be 
placed within the ureteral meatus, the elec- 
trode should be placed in the most prominent 
part of the pseudocyst, m order that thorough 
fulguration at that point may destroy the 
whole structure, which will then gradually 
slough off and permit adequate drainage 
B As a modern alternative to fulguration, 
in the same type of simple case, a uretero- 
viealotomy may be performed by the electric 
cutting current, the mouth of the ureteral 
orifice being cut away and the superfluous tis- 
sue removed either by means of minute cys- 
toscopic scissors or by a knife electrode such 
as Kelly, Papin, Caulk, Bumpus, Collins, 
Moore, lUba, Beer and others, have de^^sed 
for transurethral surgical work This can be 
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ri| 7 Drsnjng from an intriiv«n«us urocram reveal 
in? tfie (no rocuK^ilUin^tfe/ecUin (be area of (lie 6fa<f<fer 
nith marked hydro ureter and hydronephrosison the right 
side rdlinfr defects of this typeinacystogram arepathog 
nomonic of ureterocele 

Finally, intravenous urography is of great 
help m the diagnosis of ureterocele and should 
bf used as a routine method of examination. 


Urological measures These will uclLde 
Qstoscopjc dilatations of the mouth of tie 
ureterocele with ureteral bougies and cathet 
ers and irrigation of both the renal pehs and 
ureters with antiseptic solutions, sui a>silttr 
nitrate, acriBaiune or rnanol deitrose i icos 
The dilatations should be done at weekly in 
tenals and continued until a No g lo oru 
catheter can be readily passed to the kidney 
pelvis without obstruction fn this waj an 
improved drainage is assured and the degree 
of infection reduced, the constant irntation 
of the bladder n all is reliev ed, and the dj suna 
and other urinarj symptoms diminish^ re 
suiting in a general amelioration of the pa 
tient’s condition 

Surgical ireafment According to the stage 
of evolution of the ureterocele, minor trins 
urethral surgical measures or more radical 
open procedures are indicated Utnor surgiccl 
measures consist of transurethral treatment 
that can be earned out cjsto«copicaIlj This 
may be either one of two kinds (ij simple 
fufguration with a point electrode, (3) ureteral 
meatotomy earned out by cutting wiin nu 
nuie scissors or knife tiettrode 

WTien more radical o^eratite procedures must 
be considered, these again fall into two mam 
groups, according to the pathological lesioo 
present (t) cystostomy and (r) combmed 
ureteronephrectomy 

(t) If the ureterocele is of large sue oru 


since in a good film one can visualize the ton 
dition of the upper unnarv tract and at the 
same time readily detect any filling defect iQ 
the cystogram apptaring as a superimposed 
round shadow of the opaque substance re 
tamed withm the sat or balloon of the uretero 
cele (Figs 7 and 8) ^Vhen this type of shadow 
is present in the cystogram, it should be con 
sidered as a pathognomonic urograpluc sign 
for the dia^uosis of this condition However 
this beautiful urographic finding should al 
ways be checked cystoscopically in order to 
rule out uric acid or cystine stone divcrtic 
ulum, and bladder tumor 

TREATMENT 

Treatment consists of urological and sur 
gtcal measures 


accompanied by infection tumor, stone ci 
other implication, cystostomy must some 
times be done for its lomplete removal (2} B 
the ureterocele is of long standing and ob- 
struction has reached sutJi a high degree tait 
the ureter ana kidney hav e been severely 
piwmiscd usually rc-sulting in hydro uretero 
nephrosis, then combined ureferonephrec 
toDiy may become necessary 
Minor transurethral surgical procedures may 
be described as follows , 

A In simple unifateral ureferocek woeo 
the cyst is small and without complications, 
the best procedure is simple fulguration ej • 
ureteral orifice earned out cystoscopicall) ^ 
fulgurating point tlet-trode la inserted (t 
urtteral orifice of the ureterocele, the mg'! 
frequency current is applied and the en ”t 
surface of the ureterocele is destroyed bv ap 
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first of ligation and section of the ureter at its 
base, close to the bladder, done either through 
the oblique incision running parallel to Pou- 
part’s ligament or through a median line or 
pararectus incision, not exceeding 5 to 6 centi- 
meters in length, carried out extraperitoneally 
and retropentoneally (3) After this the last 
stage, consisting of the removal of the kidney 
and attached ureter, in a single piece, is done 
through the usual lumbar incision When 
the kidney has a double pelvis and double 
ureters with evidence of hydro-ureter and 
hydronephrosis in only one-half of the organ, 
and the other ureter is functioning satisfac- 
torily, a combined uretero-heminephrectomy 
may properly be carried out 
The advantage of this new mode of attack 
IS that it avoids opening the bladder and 
makes unnecessary the drainage of this viscus, 
which might materially prolong the post- 
operative care of the patient. 


EEPORT OF ILLUSTRATIVE CASES 


From the series of i8 cases observed and 
treated by the author, the following 9 cases 
have been selected as typical illustrations of 
the findings, tending to confirm the conclu- 
sions which have been set forth in the pre- 
ceding pages 


Case i Simple unilateral ureterocele in a young 
female patient with frequency of urination, dysuria, 
and bladder tenesmus, also complaining of 
indefinite abdominal and lumbar pain, diagnosed 
cystoscopically and relieved by cystoscopic fulgura- 
tion of the ureterocele and further dilatations of the 
bougies and catheter drainage 
iMiss S F , 20 years of age, came to my office for 
lamination m October, 1925, complaining of pain 
ross the back, frequency of urination, and noc- 
uria three to four times nightly, also bladder tenes- 
nervousness She had been receiving 
■srrf ^ local doctor without relief Cysto- 

pic examination revealed the presence of a left 
® nbout the size of a small olive During 
mouth of the left ureteral orifice was 
tJn n small and of the pin-pomt type A 

oKcfn . difficult to pass, owing to the 

m eight ureteral orifice was normal 

a Vr. ’'p^ects and could easily be catheterized with 
mnnti, t decided to fulgurate the 

thp rr, ureteral orifice, in order to destroy 

c>I the ureterocele Three 
tenzpfl orifices were easily cathe- 
struction ^ catheter without meeting ob- 
The specimen collected from each side 


wras clear. Both kidneys were irrigated with acri- 
flavine i 1000 This treatment was carried out on 
several occasions until a bougie No 9 passed into 
each kidney pelvis without obstruction The cul- 
tures of the catheterized specimen were negative. 
The urinary symptoms cleared up and patient has 
been well ever since 

Case 2 Unilateral ureterocele in a female patient 
complaining of acute cystitis, pyelitis, and pyelo- 
nephritis, with urographic evidence of hydro-ureter 
and hydronephrosis, successfully relieved by cysto- 
scopic fulguration of the ureterocele, dilatations of 
the ureters and kidney pelvis lavage 

Mrs K S , 34 years of age, was referred for per- 
sistent bladder symptoms by her husband in Sep- 
tember, 1930 She had been suffering for 3 years 
with bladder tenesmus, dysuria, burning at urina- 
tion, pyuria, and pain in right lumbar region radiat- 
ing to the right lower quadrant She had been 
married for over 10 years and had no children 
Menstrual history was normal The voided specimen 
of urine was cloudy and contained pus Cystoscopic 
examination revealed the presence of a small uretero- 
cele at the mouth of the right ureteral orifice, which 
admitted a No 4 catheter with some difficulty The 
left ureteral orifice was normal and admitted a No 6 
catheter without obstruction The specimen col- 
lected from the right kidney was hazy, while that 
from the left kidney was clear. The phenolsulph- 
onphthalein test showed that renal function was 
slightly diminished on the right side but was normal 
on the left The right pyelogram revealed a con- 
siderable degree of hydronephrosis with pyelitis and 
pyelonephritis, as well as dilatation of the ureter 
throughout its entire length The culture was posi- 
tive for Bacillus coli and streptococcus infection 
The diagnosis was right ureterocele with hydro- 
nephrosis, pyelitis and pyelonephritis 

Treatment was carried out cystoscopically with 
fulguration of the ureterocele, dilatation of the 
ureters, and kidney pelvis lavage with rivanol dex- 
trose I 2000 Patient was cystoscoped regularly at 
intervals of 2 and 4 weeks until a No 8 bougie 
passed repeatedly into the kidney pelvis without 
obstruction All symptoms cleared up and she is 
now enjoying good health 

Case 3 Unilateral left ureterocele in a male pa- 
tient who complained of pain across the lower back, 
slight frequency of urination and persistent micro- 
scopic pyuria and hematuria, causing his rejection 
by a life insurance company Cystoscopic examina- 
tion revealed the presence of a left ureterocele about 
the size of an olive and the urographic studies showed 
a moderate degree of hydronephrosis with left pyelo- 
ureteritis, relieved by cj^stoscopic fulguration of the 
ureterocele, dilatation of ureters, and kidney pelvis 
lavage 

Mr Ch C , married, 28 years of age, engineer, 
came to my office June 23, 1932, complaining of 
frequenej' of urination with dysuria, pain across 
back, and persistent microscopic pyuria and hema- 
turia He had been operated upon for left varicocele 
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readjlj applied through an ordinary c>sto 
scope or, preferably, through the panendo 
scope 

An incon\enient feature of this method is 
that It Is not easy to control the CTact amount 
of tissue cut away, and it is possible to excise 
too much of the wall of the intravesical ureter, 
carrying auay a part of the musculans fibers 
when, properly, in most instances onlv the 
mucosa «houM be cut Moreover, the sphinc- 
ter action of the new orifice may be unsatis 
factory, and the procedure may result la 
regurgitation with vesicorenal reflux Other 
ingenious devices for conservative trans- 
urethral treatment have also been presented 
for intravesical use, such, for instance, as 
various forms of snares devised by Burger, 
Foley , and others 

C Finallv, there is the loop electrode 
method m use for endoscopic prostatic resec 
lion, which ID some instances can be turned 
to good account for destroying and removing 
ureteroceles, just as it has been for removing 
a median prOstatic lobe or solid tumors of the 
urinary bladder 

Open surgical procedures It goes without 
saymtt that many unnecessary operations 
hav e been done for exposing and ascertammg 
the condition present within the bladder, in 
cases in v\ Etch diagnosis has not been properly 
made before operation Xn these modem 
urographic and cystographic days there is 
littU ceasoo to resort to ejstostomy for diag 
nosis Still there are vmd records ui the 
literature of cases in which on the basis of a 
cystoscopic diagnosis of tumor of the bladder 
this viscus has been opened and a ureterocele 
discovered, which has been surgically removed 
by accomplishing a ureterocelectomy , followed 
by the placing of interrupted or continuous 
sutures around the mucosa of the ureter and 
bladder at the mouth of the ureteral on&cc 
Such a procedure has been reported with 
apparent success by Cohn Bazy, Pasteau, 
Albarran Fedoroff, Gayet Cathelm, Patch, 
PapUi, and others 

Another type of open surgery of ureterocele 
has consisted m plastic repair of the balloomng 
portion, as m an ordinary hernia operation 
Such a method was reported by \oang in 
1912, al»o with apparent success 


But a fact that must unfailingly be teptm 
mind, in open surgical operations fo' ute'e*®. 
celes, is that in advanced cases of this lind, a 
hydro-ureter and a hydronephrosis are atoost 
certainly present, and in most cases tlie«e 
organs have become functionless Partul 
measures directed to the removal of the 
ureterocele alone accomplish nofhiog where 
such conditions have arrived. llTiea tie 
cystoscopic findings reveal a large ureterocele 
and the pyelographic findings give cvideacf 
of an advanced stage of destruction in the 
upper urinary tract, the indications are given 
for a combined ureteronephrrctomv or even 
a partial cystoureteronephrectomy, provided 
the condition is unilateral and there is assur 
ance of a well futictiotung l-idnev on the 
opposite side This operation, done in tw> 
stages, I descjibed in ipji, m a paper on the 
mdications for combined ureteronephrectomv 
and I have emphasued the importance of 
ureterocele as one of the causes of bv dro-ureter 
and hydronephrosis, m the third edition ol 
Cabot's 2 /i>dfr» Urology 

It appears therefore that, if this condit^ 
is discovered in early life it may be posable 
not only to treat it successfully by coaserva 
live measures, with dilatations of the ureter 
or fulguralion of the ureterocele, but al^ to 
save the patient from further disease of me 
upper unnary tract, leading to acute cocdi 
tions which may ultimately requirt. radical sur 
gery such combined ureteronephrectoray 

In these adv anced cases, in w-luch kiQiey 
function has been lost through the obstructor 
effect of a ureterocele, and in vrhich marseo 
hydro ureter and hydronephrosis are 
the surgical procedure may be simplified bv 
doing « in three stages fi) The destruction 
cystoscopjcally of the ureterocele by sunp'* 
fulguration, Without opening the bladder U/ 
If later on, the urographic studies reveal 
that the kidney and ureter are still hyu^ 
nephrotic and functionless with urogwp 
evidence of hydro ureter md hydronepnro'^i 
the second procedure, or ureteronephr^o®>* 
which X have described elsewhere and wmm 
IS m itself a dual one to be done in one sittirs. 
can then be instituted ' This will co > 
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first of ligation and section of the ureter at its 
base, close to the bladder, done either through 
the oblique incision running parallel to Pou- 
part’s ligament or through a median line or 
pararectus incision, not exceeding 5 to 6 centi- 
meters in length, carried out extraperitoneaUy 
and retroperitoneally (3) After this the last 
stage, consisting of the removal of the kidney 
and attached ureter, in a single piece, is done 
through the usual lumbar incision When 
the kidney has a double pelvis and double 
ureters with evidence of hydro-ureter and 
hydronephrosis in only one-half of the organ, 
and the other ureter is functioning satisfac- 
torily, a combined uretero-heminephrectomy 
may properly be carried out 
The advantage of this new mode of attack 
IS that it avoids opening the bladder and 
makes unnecessary the drainage of this viscus, 
which might materially prolong the post- 
operative care of the patient. 


REPORT OF ILLUSTRATIVE CASES 


From the series of 18 cases observed and 
treated by the author, the followmg 9 cases 
have been selected as typical illustrations of 
the findmgs, tending to confirm the conclu- 
sions which have been set forth in the pre- 
ceding pages 


Case 1 Simple unilateral ureterocele in a young 
lemale patient uith frequency of urination, dysuria, 
and bladder tenesmus, also complaining of 
inaeiinite abdominal and lumbar pain, diagnosed 
cystoscopically and relieved by cystoscopic fulgura- 
tion of the ureterocele and further dilatations of the 
bougies and catheter drainage 
■Miss S F , 20 years of age, came to my office for 
eraminaUon in October, 1925, complaining of pain 
cross the back, frequency of urination, and noc- 
uria three to four times nightly, also bladder tenes- 
us and nervousness She had been receiving 
teatments from a local doctor without relief Cysto- 
copic examination revealed the presence of a left 
eterocele about the size of a small olive During 
spo'" I mouth of the left ureteral orifice was 

and of the pm-point type A 
nhcf difficult to pass, owing to the 
in ’■'Shl ureteral orifice was normal 

a snd could easily be catheterized wuth 

mnnth f decided to fulgurate the 

thp ° ureteral orifice, in order to destroy 

the ureterocele Three 
ten7pH ^^^l orifices were easily cathe- 

stnictmn ^ catheter uithout meeting ob- 
The specimen collected from each side 


was clear Both kidneys were irrigated with acn- 
flavine i 1000 This treatment was carried out on 
several occasions until a bougie No g passed into 
each kidney pelvis without obstruction The cul- 
tures of the catheterized specimen were negative. 
The urinary symptoms cleared up and patient has 
been well ever since 

Case 2. Unilateral ureterocele in a female patient 
complaining of acute cystitis, pyelitis, and pyelo- 
nephritis, -with urographic evidence of hydro-ureter 
and hydronephrosis, successfully relieved by cysto- 
scopic fulguration of the ureterocele, dilatations of 
the ureters and kidney pelvis lavage 

Mrs K S , 34 years of age, was referred for per- 
sistent bladder symptoms by her husband in Sep- 
tember, 1930 She had been suffering for 3 years 
with bladder tenesmus, dysuria, burning at unna- 
tion, pyuria, and pain in right lumbar region radiat- 
ing to the right lower quadrant She had been 
married for over 10 years and had no children. 
Menstrual history was normal The voided specimen 
of urine was cloudy and contained pus Cystoscopic 
examination revealed the presence of a small uretero- 
cele at the mouth of the right ureteral orifice, which 
admitted a No 4 catheter nith some difficulty The 
left ureteral orifice was normal and admitted a No 6 
catheter without obstruction The specimen col- 
lected from the nght kidney was hazy, while that 
from the left kidney was clear The phenolsulph- 
onphthalem test showed that renal function was 
slightly diminished on the right side but was normal 
on the left The nght pyelogram revealed a con- 
siderable degree of hydronephrosis with pyelitis and 
pyelonephntis, as well as dilatation of the ureter 
throughout its entire length The culture was posi- 
tive for Bacillus coli and streptococcus infection 
The diagnosis was right ureterocele with hydro- 
nephrosis, pyelitis and pyelonephntis 

Treatment was carried out cystoscopically with 
fulguration of the ureterocele, dilatation of the 
ureters, and kidney pelvis lavage with nvanol dex- 
trose I 2000 Patient was cystoscoped regularly at 
intervals of 2 and 4 weeks until a No 8 bougie 
passed repeatedly into the kidney pelvis without 
obstruction All symptoms cleared up and she is 
now enjoying good health 

Case 3 Unilateral left ureterocele in a male pa- 
tient who complained of pain across the lower back, 
slight frequency of urination and persistent micro- 
scopic pyuna and hematuria, causing his rejection 
by a life insurance company Cystoscopic examina- 
tion revealed the presence of a left ureterocele about 
the size of an olive and the urographic studies show'ed 
a moderate degree of hydronephrosis wuth left pyelo- 
uretentis, relieved by cystoscopic fulguration of the 
ureterocele, dilatation of ureters, and kidney pelvis 
lavage 

air Ch C , married, 28 years of age, engineer, 
came to my office June 23, 1932, complaining of 
frequency of urination with dysuria, pain across 
back, and persistent microscopic pyuria and hema- 
tuna He had been operated upon for left varicocele 
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4 > ears before and had been cystoscoped ehenhere, 
but without diagnosis Treatments for cystitis had 
given BO relief Cystoscopy now revved the pres, 
ence of a left ureterocele with a much congested 
bladder mucosa and evidence of cystitis Catheten 
zation of the ureters was easily accomplished with 
two No sF catheters Cultures of the cathctenaed 
specimens were negative Phenolsulphonphthalein 
appeared in 4 minutes on the right side and in 4^ 
on the left with fairly good concentration of the 
dye UreCeropyeJograms disclosed the presence of a 
moderate degree of left hydronephrosis with marked 
pjelectasis and ureterectasis He was treated cysto 
scopically with fulguratiori of the left ureterocele and 
subsequent dilatationsofthe ureters andkidney pelvis 
lavage, together with administration of urinary anti 
septics and forced fluids Urinary symptoms gradu 
ally disappeared and a cystogram taken 3 months 
later showed a normal bladder with no evidence of 
vesico uretero renal reflux 
Case 4 Ureterocele complicated with an ira 
pacted stone at the mouth of the right ureteral onflee 
of a pin point meatus Diagnosed cystoscopically in 
a patient with prostatitis seminal \esicuhtis and 
multiple prostatic calculi Relie'ed by endoscopic 
fulguration of the ureterocele which made Mssible 
not only the delivery of the ureteraf stone but the 
final correction of the ureterocele 
Mr R F D aged 45 years mamed for 17 years 
QO children Patient was reterred for examination on 
January 16 1934 complaining of hematuria pyuna 
and pain m right kidney region he had suffered from 
artbntis for «e\eral tears He had been passing 
stones from childhood, ivith attacks of chills fever 
and pam the last stone having been passed m July 
1933 He complained of frequency urgency noc 
tuna dysuria and cloudy and foul urine Rectal 
examination disclosed a moderaceh enlarged pros 
tate of boggy consistency and with multiple caicuh 
hlicroscopic examination of the prostatic fluid re 
vealed 40 per cent pus cells per field The nght 
kidney was enlarged and tender on palpation Cysto 
scopic examination revealed the presence of nght 
ureterocele surrounded by bulbous edenu and much 
congestion of the entire bladder mucosa A «mall 
ureteral calculus could be “een lying at the mouth 
of the very minute nghc ureteral onhee and pro 
truding from its lumen The left ureteral onfice was 
normal Right ureteral cathetenzation was impos 
sible due to the impacted stone in the protruding 
ureterocele Roentgenographic exannuation dis 
closed the pre ence of the stone m the ureter and 
multiple Stones in the prostate while intravenous 
urograms showed a slight degree of dilatation of the 
nght kidney pdus and ureter The entire uretero 
cele was fulgurated to allow the passing of the 
calculus which was afterward removed from the 
bladder by evsto copic manipulations Patient was 
apparentlv completely relieved 0/ the acute symp 
toms caused b\ the ob trucling ureterocele 

Case 5 Bilateral ureterocele m male patient suf 
fering from lumbago marked dysuria and frequenev 


of urination Diagnosed by cyatoscopic Mammatioa 
and cured by cystoscopic fulguration of the con 
genitally minute mouth of both ureteral onfices 
Mr D J S aged 43 years mamed suffenng 
from persistent prostatitis and seminal vesiculitis 
for the last loyears apparently following an attack 
of gonorrhea He was examined in February 193^ 
at which time he complained of frequency dysuni 
hesitancy and persistent lumbago Ilewasoperated 
upon for chronic appendicitis 7 years ago The 
voided specimen of urine was clear, with ‘hitds 
Microscopic examination of the pro'tatic fluid re 
vealed 20 per cent pus cells per teld Cvstoscopy 
disclosed slight congestion of the entire bladder 
mucosa and two very minute ureteral orilices one 
on each side of the trigone The ballooning of the 
ureteroceles which were about the sue of lima beans 
could be observed during ejaculation A No 6F 
failed to pass and ureteral catheterization was ac 
complished with difficulty passing a No 4? Speci 
men collected from each kidney was dear and 
cultures negative An electrode was placed at the 
mouth of each ureteral orifice and both ureteroceles 
were thoroughly fulgurated The bladder was im 
gat^ with silver nitrate i 5000 twice a wees and 
when patient was cystoscoped 3 weeks Uter bolt 
ureters appeared wide open and withifl coreisf lim 
Its The lumbago and urinary symptoms disappeared 
and patient is cured at the present time 

Case 6 Bilateral ureterocele la a female patient 
sufl'enng with arthritis frequency of urualen 
microscopic pyuna headaches nervousness snd 
bladder tenesmus with evidence of roarked evsto- 
cele chronic cystitis pyelitis pyelonephnti wept 
roptosis kinking of the ureters and hydra wefera 
and hydronephrosis successlulh relie'*dbv e^w 
scopic fulguration of the ureteroceles and kidnev 
pelvis lavage ^ 

5frs J L sS years of age housewife 
office for examination on April 4 193® « 

from arthritis and intermittent pam in botii uonej 

reeions sometimes radiating down alorg the cou 

of the ureter to the bladder region and “ 

by frequency day and night dysuria and eviq 

Fic g Bilateral ureterocele with a sWn' o” jf! 
casVcompJete retrolioo of urme in a 
With duplicauon oj the ureVets ard v pehes IJ-* " 

I Cyst^pie view of the bladder stowing « “ScM 
ol the two ureteroceles producing mechanical 
at the vesical onfice 2 t-ys'o^opic 
congenitally narrow ureterat orifices durtn^ eja ^ 
3 and 4 CystoHTopic view of the right and left 
orUices3 weeks after urcleicaorry by fulguration ho ? 
the sloshing tissue around "*"y.,‘’P^“,„„“eTrai.d 

orifices Tleslone which was m the right ureterMt _^ 

whKh was removed bv cystoscopic manipulauon « 
be een lying tn the bladder after fulguration S , 
pyelo ureterogram made after kitnf/ 

ocele showing the duplication of the |,,,fj|p,elo- 

pehes on both sides 6 

ureterogram showing graphic;^/ S^'h^^mutine urotoSif 
.W which can be discovered only bv routine wi 
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of microscopic pjuria and hematuria Had hjster 
ectom> »5 years ago for fibroid tumor On physical 
examination both kidney s w ere low and fkalpableand 
there was evidence of marked degree of cystocele 
Cystoscopy disclosed much congestion of the blad^r 
mucosa throughout The meatus and both ureteral 
orifices were diminutne m sue The balloonmg of 
the cystic dilatation of the intravesical portioa of 
both ureters could be seen during ejaculation lire 
teral catheterization with No 6? was difficult but 
twoNo 4F passed easilyandwithoutobstructionto 
each kidney pelvis Specimen collected from each 
kidnev was hazy Cultures revealed the presence 
of Staphylococcus albus PhenoRulphonphthalein 
appeared with hiriy good concentration in 3^1 
minutes from both kidnevs The retrograde pvelo 
ureterograms revealed the presence of bilateral hy 
dronephrosts and hydro ureter with kinking of the 
ureter», nephroptosis, and bilateral pyelitis and 
pyelonephritis Patient was put on urinary antisep 
tics, forced fluids and kidnev pelvis lavage On the 
second visit both ureteroceles were cvstoscopicallv 
fulgurated Bladder irrigations and kidney pelvis 
lavages were continued m order to secure better 
drainage and relieve infection Patient showed im 
provement a weeks after the fulguration of the 
ureteroceles The urine cleared cultures became 
negative and while she still suffers from a mild de 
gree of cystitis due to cystocele she declares ber 
general condition is much better and dedmes fur 
thee operation 

Case 7 Bilateral ureterocele with stone in a 
female patient suffering from difficult unnaiion 
bladder tenesmus and intermittent attacks of com 
plete retention of urine m which urographic studies 
revealed the presence of a reduplication of kidney 
pelves and ureters on both sides opening into two 
separate ballooning ureteroceles one of which con 
tamed a stone about the size of a pigeons egg 
Diagnosed cystoscopically and relieved by cysto 
scopic fulguration and lilholapaxy 

Mrs hi G aged 40 years complained of inter 
mittent attacks of retention of urme with dysuria 
frequency and burning dribbling and slight inccn 
tinence of urine also of persistent loner abdominal 
pain for which she had been operated upon lor 
chrome appendicitis without relief Cysloscopic 
examinalioa revealed two pedunculate mobile 
masses in the bladder The one on the right side was 
<;0 large that it covered the beak of the cysloKope 
and suggested a large tumor of the bladder but 
careful inspection of the left ureteral onfice during 
ejaculation of unne disclosed the presence there of 
a small ureterocele It was then discovered that the 
large pedunculated mass on the right side was * 
large ureterocele Both ureteral orifices were ol the 
pm point type and neither one could be cathetenzed 
Bothonfices were fulgurated through thecystoscope 
10 an effort to destroy the ureteroceles and create 
new ureteral orifices This was successfuQy accom 
pushed and 3 weeks later cystoswpic examiiiaUon 
showed a good sized stone m the fundus ol the 


bladder, which had come from the large ureterocele 
The stone was crushed with a cysloscopic rongeur 
and completely removed bv csstoscopic aumpah 
tions At a later date both ureters iverecathetcrirej 
with ease and retrograde bilateral ureteropyelo- 
grams taken These films showed a congemul nul 
formation of the upper urinary tract with reduplica 
tion of ureters and renal pelv es on both sides mlb a 
slight degree of pyelitis pyelouretentis hjdroae 
phrosis kinking ol the ureters and right nephrop- 
tosis Due to the presence of this infection a cou^e 
of cystoscopic treatments was given vntb dilatation 
of the ureters and lavage of the renal pelves This 
promptly relieved the symptoms and there has been 
no recurrence up to the present time CistognaK 
were taken which proved to be normal There was 
no evidence of vesico uretero renal reflux 


This case illustrates the important r6!e played 
by anomalies of ureters and kidneys in dis 
eases and surgical conditions of the upper 
urinary tract, which can be cleared up only 
by proper urologic and surgical treatment 

Case 8 Left blind ureter in an elderly female 
patient causing blind ureterocele with complete de 
struetion end cakidcation of the cerrespoadiflgMlt 
functionless kidiney 

Mrs M B , 76 years of age had been suffer t 
from arthritis and compbimug ol chrome inflamos 
tion of the bladder for several years with a sum 
degree of cystitis accompanied by dvsunaino Ire 
quency of urination The voided specimen of ume 
was bazy and microscopic examination of the koi 
ment revealed *o per cent white blood cell and 10 
red blood cells per field On cystoscopic txstr Mima 
the left ureteral orifice could not he seen m tee 
bladder The right ureter was normal m Ivcs'wb 
shape, andposj tion Jn the area of ihetngore wrew 
the left ureteral onfice was supposed to 0^0 b 
slight protrusion or cystic dilatation about t‘ * ** * 
ol an olive could be seen which appeared to be * 
blind ureterocele Attempts to caihettrize this wim 
all sorts ol bougies and catheters failed repeater' 
while the right ureteral orifice was easily catheter re 
with a No 6F Chromocysto cop/ > as negative 10 
that the administration of the bluedyeintiavenou' 
showed a good ehminstion from the right ^ 
while It failed to reveal any from the left side \ t*> 
and intravenous urograms revealed the 
a normal hypertrophic right kidney with 
tion and normal pelvis but no 
of the dye from the left kidre/ in the 
film Although in the plain Totnt|tnog«m taeK 
was evidence of multiple calcifications lO the are 
the left kidney surg-cal treatment was not t»rr« 
out because of the patient s advanced age a 
fact that she was comfortable with bladder irrig 
tions and medical cate , - 

Cass 9 Ureterocele an mg from a 
of the urinary bladder into which the minute urr 
onfice opened and which ballooned m aod out of t 
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bladder during peristaltic ejaculations of the ureter 
or s\henever the patient engaged m coughing or 
other similar muscular activities Diagnosed cysto- 
scopically and relieved by simple cystoscopic ful- 
guration, subsequent dilatations of the ureter and 
kidney pelvis lavage 

Mr J W , aged 29 years, complained chiefly of 
frequency of urination, dysuria, pain in the supra- 
pubic region, lumbago and cloudy urine, which per- 
sisted after an attack of gonorrhea Urinalysis 
showed microscopic pyuria and hematuria Rectal 
examination disclosed a moderate degree of pros- 
tatitis and seminal vesiculitis Microscopic ex- 
amination of the prostatic fluid revealed 20 per cent 
pus cells per field No Neisser gonococci were found 
in the smear The cultures were positive for Bacillus 
coll Cystoscopy revealed slight hypertrophy of the 
trigone with marked elevation of the interureteric 
ridge and gradual disappearance of the left promi- 
nent angle of the trigone, where the opening of a 
diverticulum could be seen During peristaltic con- 
tractions of the ureter or during ejaculation of urine 
or other abdominal contractions, the cyst-like forma- 
tion could be observed ballooning in and out of the 
diverticulum (Fig 2). The ureteral orifice on the 
left side -was so minute that it was rather difficult 
to catch the ureter during the brief moment of its 
appearance It admitted a No 4F catheter only 
with great difficulty, while the right one was cath- 
eterized with a No 6F without obstruction The 
minute mouth of the ureteral orifice was lightly 
fulgurated, inserting a small point electrode, after 
which the patient received a course of cystoscopic 
treatments with dilatations of the ureters and kidney 
pelvis lavage His unne and symptoms cleared up 
satisfactorily The conditions improved and he was 
discharged practically free of symptoms 

SUMMARY AND CONCLUSIONS 
The modern concept of ureterocele, to- 
gether with its diagnosis and surgical treat- 
ment, has been outlined 
A new anatomoclinicopathologic classifica- 
tion of the different stages and types of 
ureterocele has been presented 
The writer has had the opportunity to ob- 
sen'e and treat 18 cases of ureterocele, 10 of 
which were in females and 8 in males 
Of this total, 5 cases were simple unilateral 
ureterocele; m 4 of these the condition was on 
the right side and in i on the left, showing the 
predominance of right sided ureterocele Ten 
simple bilateral ureteroceles, and 
included pseudocysts of all sizes, great and 
small; in all of these the characteristic balloon- 
ing and shining appearance of the sac of the 
ureterocele was demonstrated Two cases had 
n stone in the ureterocele and here too the 


condition was observed on the right side 
There was one case of blind ureterocele in an 
elderly female patient suffering with arthritis 
and with radio-urographic evidence of com- 
plete calcification of the corresponding func- 
tionless kidney 

The condition of ureterocele can be dis- 
covered cystoscopically and visualized uro- 
graphically in a good cystogram The differ- 
ential diagnosis from other lesions of the 
bladder is of importance, and it should always 
be made in a clear-cut way before operation 

Meatoscopy or careful cystoscopic examina- 
tion of the ureteral orifices, regarding form, 
size, position, time of ejaculation and caliber 
of its lumen, is of great clinical and patho- 
logical importance, not only for establishing a 
proper diagnosis, but also for determining the 
prognosis of a given case. 

Cystoscopic ureteral meatotomy, or open- 
ing of the intravesical ureteral orifice in these 
and similar cases, is of great value, not only 
because it allows better drainage from the kid- 
ney and ureter, but it also serves to prevent 
and correct the formation of ureterocele 

In this series of cases of ureterocele treated 
by simple cystoscopic fulguration, no com- 
plications have been encountered and the 
phenomenon of vesico-uretero-renal reflux has 
not been observed 

The occasional bilaterality, as well as the 
frequent concomitance of other anomalies, 
suggests the congenital nature of this malfor- 
mation of the intravesical portion of the 
ureter Certain other etiological forces, how- 
ever, appear to play a contributory part in 
the progress of the disease The paramount 
factors in the formation of ureterocele thus 
appear to be (i) the congenital narrowing of 
the intravesical portion of the ureter with a 
very minute meatus, (2) congenital weakness 
or absence of the longitudinal muscle fibers of 
the terminal portion of the ureter, resulting 
in abnormal mobility of the trigone, (3) loos- 
ening up of the vesical mucosa at the point 
where the ureter enters the bladder; (4) dis- 
turbances of dynamism and hydraulic pres- 
sure within the ureter, (5) lack of drainage due 
to obstruction in the lower ureter, and (6) 
presence of infection or other concomitant 
pathological lesions of the ureter and bladder 
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In all the cases observed bj the author, 
there uas evidence of narrowing at the mouth 
of the ureteral orifice, causing obstruction, 
urinary stasis and pj elifis and pj eioncphnfis 
and in ^ome of the cases there was urographic 
evidence of hydro ureter and hydronephrosis 

In one case of bilateral uretcrocek, in a 
woman, the cyst on the right side nhi^ was 
a balloon shaped mass as large as a pear, 
contained a calculus the sire of a pigeon’s p^g> 
it produced mechanical obstruction at the 
internal vesical onfice, resulting in inter 
miltent attacks of complete retention of unne 
and sometimes dribbling and incontinence 
In this case, v\ hich w as successfully treated by 
cystoscopic fulguration and htholapaty, pyc 
lography at a later date revealed multiple 
anomalies 0/ the upper unnary tract, exhibit 
mg the presence of two hidnevs and two 
ureters on each side in addition to the bilateral 
ureteroceles 

Another case 01 unilateral ureterocele was 
complicated b\ a small stone about the sire 
of an oliv e pit , w hich, after cy stoscopic manip 
ulations, was passed without further surgical 
measures This patient also showed evidence 
of multiple prostatic calculi 

Finally an interesting case was observed of 
unilateral ureterocele which aro«e from a 
diverticulum m the urinary bladder at the 
left ani,Ie of the trigone, and ivhich could 


cjstoscopicallv be seen ballooning m ard 
out of the onfice of the diverticulum 

In all the cases of this series the patients 
were suffenog with urinary symptom', 'uch 
as dysuna, frequency, urgenev, incontinence, 
pyuria, hematuria, rend and unferal colic 
lumbar and lower abdominal pun chronic 
ueemta, and, in one case, ev en complete refen 
tion of urine Nearly all had marked bladder 
symptoms with chronic pyelitis and pyelo 
nephritis, and in 6 instances there was uro 
graphic evidence of marked hy dro-uretcr and 
hydronephrosis, which were apparenth re 
heved bv cystoscopic fulguration of Ihi. urc 
terocele, dilatations, and kidney pelvis lavage 
WTiile ureteronephrectomy might have 
appeared to be indicated in some of the<c 
cases as in a case recently reported by Gibbon, 
and as I have myself advocated for advanced 
cases no true indication for this radical pro- 
cedure was present in this senes, since it was 
possible in all cases to restore the kidnev fire 
tion to normal and to overcome the unnarv 
stasis and infection by the routine urologic 
treatment of cystoscopic fulguration *^10 
dilatations of the ureters and kidney pc*”* 
lavage Hence we may believe that m iw 
majority of cases, when the diagnosis ^ 
early , before irreparable disintegration m the 
kidney has occurred minor transurethral sur 
gical procedures will achieve permanent cufi 
rrprinU of this Irticlc 


NOTE —Compitftf bibliography wJI appear m 



ASEPTIC NECROSIS OF BONE 


II. Infarction of Bones of Undetermined Etiology Resulting in Encapsulated 
and Calcified Areas in Diaphyses and in Arthritis Deformans 


S C KAHLSTROM, M D , Bath, New York, and C C BURTON, M D , F A C S , Dayton, Ohio 
D B. PHEMISTER, M D , F A C S , Chicago, Illinois 


N O RECORD has been found in the 
literature of massive multiple in- 
farcts of shafts and epiphyses of 
bones similar to those reported in 
Part I occurring in patients who give no his- 
tory of having worked in compressed air For 
that reason the following 3 cases are of par- 
ticular interest 


Case 1 T M , a 58 year old, single, white male, 
'vas admitted to the Veterans Administration Facil- 
ity, Bath, New York, November 30, 1954. He had 
always worked at railroad construction except for a 
period of mihtarj' service from 1917 to 1919 His 
complaints were weakness, shortness of breath, and 
sw elling and stiffness of the left knee He stated that 
18 years previously he bad a severe case of “inflam- 
matory rheumatism” which confined him to bed for 6 
weeks and he was told that the heart was involved 
On admission to the Army m 1917, a heart murmur 
was present He had an attack while in the Army 
with swelling of the left knee but remained on duty 
There was a similar attack wnth the left knee in 1920 
Follow mg that he was more or less free until 2 years 
ep, and worked at railroad construction for a period 
of 8 years in Siberia and Central America For 2 
years the left knee has been continuously swollen 
and painful and he suffered from shortness of breath 
and occasional pain over the heart 
AO other serious illness or accidents were reported 
\enereal disease was denied He drank alcohol in 
moderaUon but used no tobacco On examination 
''®h-nourished and developed individual, whose 
intefligence was above average, presented the follow - 
findings Blood pressure, 170/100, some 
tnickemng of the peripheral arteries, slight cardiac 
en argcment w ith definite thrill and murmur of mitral 
enosis, occasional extrasystolc, no edema The ex- 
cmities were normal except the left knee w’hich was 
° ^ Swollen and tender wuth an extension of 
c fluctuant swelling upward on the lateral aspect 

fmm the t S \ eterms Ad- 

'ttMtj'lTch'cTo™"’ ‘Surgery of IhcUm- 

permission of the Medical Director of the 
oninmns assumes no responsibilit> for the 

Part I “r the conctusions drawn bj the authors 

ppears in the rehruarj i, 1939, issue of this journal 


of the thigh No abnormal findings of the nervous 
system were noted Laboratory^ examinations were 
limited to urinalysis and blood Wassermann, which 
were negative 

Roentgenological examination of the left knee re- 
gion (Fig i) presented a sharply outlined, smooth, 
mottled, dense interior of the lower ii centimeters of 
the shaft and the condyles of the femur There was a 
dense narrow zone of demarcation about it and the 
cancellous bone peripherally' located in the epiphy'sis 
and metaphy'sis was less dense than that of the inte- 
rior A similarly dense circumscribed central zone 
W'as present in the upper end of the shaft of the tibia 
The cartilage space and articular cortex of the tibia 
were practically unchanged 

Roentgenograms w ere then made of the remaining 
skeleton, except the hands and feet A similar cen- 
tral involvement was found in the lower end of the 
nght femur (Fig 2) and m both ends of the shaft of 
each tibia Anteropostenor views of the tibias (Fig 
3) showed the low er limits of the central dense areas 
at the upper ends terminating hazily above the junc- 
tion of the upper and middle thirds The involve- 
ment at the upper limits of the shafts of the tibias is 
seen in Figures 2 and 3 The process was more 
sharply circumscribed at the low er ends terminating 
bluntly about 2 centimeters above the ankle joint on 
the right side and extending to the internal mal- 
leolus on the left side There was a medullary shadow 
resembling a healed fracture near the middle of the 
left fibula No abnormality was noted in the skull, 
either humerus, radius, ulna, the pelvis or upper ends 
of the femurs The lumbar spine showed a hy'per- 
trophic spondylitis in its low er portion 

No appreciable change in the patient’s condition 
occurred until April, 1936, when he expired 72 hours 
after a cerebral hemorrhage developed 

The essential necropsy' findings w ere cerebral hem- 
orrhage, cardiac hy'pertrophy (580 grams), moderate 
sclerosis of coronary arteries with patent Inmina, 
my'ocardium of normal appearance without scarring 
or fibrosis, chrome nephritis, no signs of infarcts in 
kidneys, spleen, liver, or intestines, a mild athero- 
matous change involving the I'ntima of the aorta, 
much less than might be expected in view of the sub- 
ject’s age, the other larger vessels were essentially' 
normal, adrenals and thyroid normal, paratby'roid 
tumor searched for but not found Microscopic ex- 
amination of the myocardium, lungs, liver, spleen, 


631 




SURGERY, GYNECOLOGY AND OBSTETRICS 





Fii r Case j olT danse am* in ioner thinJ 

femur and in upper diaphyiis of tibu 

h>poph>sis thyroid prostate and kidnejs gave 
little evidence of old or recent daman to paren 
chyma and nowhere did the arteries show changes 
of unusual t>pe suggestive of healed or active rheu 
malic fever or pol) arteritis nodosa 

SkeUlal tyslem There was a moderate hyper 
trophic «pond)luis most marked about the upper 
dorsal veriebrs A most interesting lesion of the left 
knee prevailed It was swollen and fluctuant the 
swelling extending about one third (he nav up the 
lateral aspect of the thigh Incision disclosed a large 
multilocular cyst like projection of the synovial 
membrane {Bakers cyst) filled w-itb fairly clear 
yellowish odorless synovial fluid of a synipv con 
sistencv The lining membrane which averaged 3 
millimeters in thickness presented especially id the 
joint capsule proper innumerable vilii averaging 1 
centimeter in length vellow pedunculated soft and 
homogeneous in consistency (Fig 4) There was 
slight svnovial overgrowth of the margins of the 
articular cartilage with destruction of cartilage in 
some places In ather'< the cartilage showed flat 
nodular hypertrophy 

Microscopic sections of the vifh showed them to 
consist of an interior of vascularized loose connective 
tissue and fat with a thickened svnovialcovenngand 
many large to small subsynovial areas of round cell 
infiltration The picture was like that commonh 
seen in chronic proliferative arthritiv 

The distal 16 centimeters of the femur was re 
moved Roentgenograms of the vpecimen (Iig 5) 
showed no perceptible changes ov er those revealed in 
Figure I representing the condition on admission 15 
months previously Coronal sections through the 



l-ig i left Case 1 Right knee changes smubr to 
those w fe/t 

Fig 3 Case 1 Lesions at ends of diaphysrs of Uoui 
siniibr to those in femurs 

bone (Fig 6) disclosed a shaft and condyles of nor 
itial diameter The periosteum was normal m ap 
pearance and a viable looking cortex was pre ent 
which in the region of the shaft consisted of a thin 
dense outer portion and a less dense lamella ted inner 
Portion Adjacent to the cortex and in the bulk of 
theepiphvsis was viabJe spongy hone but the centra) 
portion of the diaphysis was occupied by a mottled 
yellowish to dark gray lusterless tissue which ei 
tended downward into the central portion of the 
mesial condvle in this plane and into the lateral con 
dyle in a more postenor plane Its lower part con 
tamed cancellous bone which faded out m the upper 
portion This central area w as surrounded bi a oar 

row densedarkaone which sharply demafcatedit from 

the cancellous bone externally and from the medu! 
lary cavity at the upper limit 0/ the specimen 
Microscopic preparations were made of transverse 
sections of the upper end of the anterior halt 
\ longitudinal section cut from the remaining por 
tion was roentgenographed (Fig 7) decalcified “cc 
tinned in celloidm and stained with hematoxvlin anj 

eosin{Fig b) Microscopic examination showed Inal 

all of the bone of the central area within the rone cJ 
demarcation was dead Its trabeculic were of normal 
size and arrangement but its lacuna: were totsiij 
devoid of cells 
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Fig 4 Case i Front and back views of sectioned fe- 
mur and of villous syno\ la 

Its cancellous spaces were filled very largely with 
necrotic fatty marrow which had retained to a re- 
markable degree the contour of the fat cells (Fig 9) 
In about half its extent and especially centrally the 
fat spaces were discrete and clear as if still occupied 
by fat, but the condition was apparently an edema 
ex vacuo In most of the remaining portion and es- 
pecially toward the periphery the cell outlines were 
more or less confluent and occupied by a granular 
debris or coagulum, stained faintly with eosin The 
narrow zone of demarcation (Fig 10) consisted of 
fibrous tissue filling the cancellous spaces, much of 
which had undergone very extensive calcification 
and to a less extent ossification The calcification 
was seen to be progressive, especially internally In 
some regions a very acellular fibrous tissue extended 
inward from it, usually for a short distance replacing 
the dead marrow Along the mesial side above the 
middle the fibrous invasion of the dead area was 
extensive (Fig 6) and at its lower limit there w’as 
a transverse streak of calcification extending into it 
(F'gs 7 and 8) All around the periphery of the dead 
more or less extensive granular calcification 
of the necrotic marrow' This calcification of its 
limiting wall was mainly responsible for the greater 



tioV,\^ ^ Central infarct with zone of demarca- 



Fig s Case i Roentgenogram of excised end of left 
femur Like Figure i, taken i6 months before 

density of the shadow of the necrotic area in the 
roentgenograms The bone and marrow outside the 
zone of demarcation were alive w'lth the exception of 
portions of a few trabecula; along its surface which 
were dead and in process of replacement by living 
bone In the zone of demarcation itself there was 
also some old dead bone w’hich showed sluggish signs 
of creeping substitution by new bone (Fig ii) The 
live bone of the diaphysis surrounding the dead area 
measured 6 to 12 millimeters and w'as streaked by 
wavy longitudinal trabeculae The cortex increased 
to normal thickness at the upper limit of the lesion 
The trabecula; of the spongy bone of the epiphysis 
were less dense than those of the dead area above, 
which suggested that the dead area was originally 
larger and had been partly replaced by new bone 
The periosteum w’as essentially normal in appear- 
ance It contained a moderate number of arteries 
and arterioles An occasional artery showed arterio- 
sclerosis W'lth calcification No sign of thrombosis or 
embolism w'as discernible in or about the necrotic 
area 

At the articular margins of both condyles there 
w'ere small osteophytes and villous synovia showing 
round cell infiltration The articular cartilage as 



Fig 7 i left Case i Roentgenogram of slice showing 
zone, a, demarcating infarct 

Fig 8 Case i Microscopic section of slice showing in- 
farct demarcated by dense zone, a 
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seen in figures 4 6 and 3 uas somewhat unequal in 
thiLkness and at the mesial and lateral marsms it 
had been replaced bv fihrocartilage which nas con 
tinuous oier the marginal «purs Fhere uas a sari 
able amount of proliferation degeneration hbriDa 
tion and cavitation in the more <>uperticial poriionc 
of the rest of the cartilage 
The l»sion ot the femur vas a massive infarct of 
the interior of long standing which had been pari)> 
replaceilbv neivboneabout itsperipherv but replace 
meat had practically <.ome to a standstill and the 
hbrous tone ot replacement hadca{cificdando'>i(ied 
Since fhere nere no signs of sequestration or of in 
tlammation present it mu t be conclodeil that the 
necrotic area had not been infected \n<! although 
there was no pathological etamination of the lesions 
of the other bones thesimdaniv in roenlgenographic 
appearance leaves no doubt that thev «cre of the 
same nature and that the condition na<. that of mul 
tiple massive lofarLtion of bone Since the nature of 
the condition was not retognired during life there 
nas no peciai inquirv for etiolooital factors as work 



in cais<ons or old injury that might ha«e produced 
svmmetrical fat embolism of the bones 
CtsE •» J I white male aged 45) e‘'f» 
tion automobile mechanic enltred ti-e Uai'ea 
Mates \eiertns Administration Facility D.ivton 
Ohio January :r ipjs complaining of pain and 
stilTness in hip knees and shoulders anotMemiig 
of the feet and ankles lie was in military servits m 
ioi»-io and a month alter discharge m « 
velopeda limpin the left hip Although thedithmliy 
progre ed it nas possible for him to "of* 
automobile mechanic fairlv steadih until lOJb 
then developed pain in the right hip and anke region 
with swelling of the ankles and had 
Aihing pains also appeared in the houldcr* 
marked in the left fie could recall no 
joints The pam and stiffnt > m the 
had slowlv increased since then and he haa w 
unable to work Several teeth had been “ 
because his condition nas thought to be a 
focal mfcclion In 1934 he had a 'udden amts 
of diaziness and fell out of a chiir B' 

mained in general good health , 

PiUkiUorv Ife was unusuallv healthv 
and had no childhood diseases no history of rbw 
matism flis tirst work was m a machine shop*®® 
after that he served continuously a an , 

mechanic except for military service fie d 
having worked in a cais on or under increa ed sit 
pressure in anv form 

fjiHi/v kistorx Father died of 


ruaiuT niuvf ^ • -n'v. v..— — — mjury at r* 

age of 7\ mother at the age of 76 cause fk'io^ 
i-“ur brothers and J sisfer were living 
ceneral health One sister died of a 
of 45 >«rs r brother of a stroke at ^ 
vears The patient knew of no dines imitar 

rumiiio/wn showed a well 
noun tnl ™n nho P"'' "'‘^''’1 

iwwe because of pain and tiflness in th 
twnutie The onK abnormal physical 
from the extremities were perforation of the fell m 
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Tig 12 Case 2 Increased density in humeral head 

drum with hearing — left, 15/20, right, 20/20, and 
several missing teeth Blood pressure was 160/110 
Urinalysis was negative, no Bence-Jones protein 
Red blood cells numbered 4,400,000, hemoglobin 
ttas 85 per cent, white blood cells, 11,000, no abnor- 
mal cells, Wassermann and Kahn tests were nega- 
tive 

Exlrcmtlies The upper extremities were free aside 
from slight limitation in the shoulders, more marked 
m the left The lower extremities showed brawny 
swelling below the calves of the legs The hips 
showed marked limitation of abduction and rotation 
with flexion to almost go degrees No limitation of 
motion and no tenderness in knees and ankles were 
revealed, no outwardly visible varicose veins 
Roentgenograms were made of the entire skeleton 
The head of the left humerus contained a large irreg- 
ular oval subcortical area of markedly increased 
density and there was slight lipping of the inferior 
margin of Its articular surface (Fig 12) The upper 
metaphysis of the right humerus contained a few, 
small, scattered areas of increased density, without 
unj changes in the shoulder joint A roentgenogram 
of the pelvis showed extensive changes in the hip 
joints, cspeciallj' in the heads of the femurs (Fig 13) 


1 



fii.Li^ ^ transformed necrotic areas in 

Joints "dh secondary deforming arthritis in hip 



Fig 14, left Case 2 Remnants of old necrotic areas in 
ends of left tibial shaft casting heavy calcium shadows 
Fig 13 Case 2 Remnant of old necrotic area m upper 
end of right tibial shaft partly replaced by new bone and 
partly calcified JSIottled central trabecula; at lower end 
possibly indicate prev lous necrosis completely replaced by 
new bone 

The left hip, which had produced symptoms longer, 
showed flattening of the head of the femur, marked 
narrowing of the cartilage space of the joint, and 
marginal lipping There w as a large area of increased 
density in the head underlj ing the fovea and extend- 
ing into the proximal portion of the neck It was 
irregularly lamellated near the fovea Opposite the 
superior and lateral portion of the head there was an 
oval subchondral area of reduced density in the ace- 
tabulum The right hip showed little reduction in 
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Tig 16 Ose 3 Areas of ncre^sed dMuiy in internil Iig 17 Cases Roeo(geno|rairs sbouieg areas ol 

and external suoracondyUr regions andpoaunorportioo of increased density iij the iniernaJ and ejferui) supraeon 
external wndyle right femur Calcihed remnants of old dyUr regions left femur 


cartilage space and moderate marginal lipping At 
the top of the head there nere shadons of t«o de 
pressea fragmented dense areas consisting of articu 
lar cortex sod underh ing bone n h'cb srere separated 
from the remaiaing bead b) a aorie of reduced den 
sitv The surrounding bone extending into the proxi 
mal portion of the neck was irregularis increas^ in 
density At the superior faieral margin of the acetab 
ulum there was a large oblong area of reduced den 
sity with a surrounding zone of increased density 
The roentgenological findings indicated that (here 
had been etten<ive necrosis in the heads of (be fe 


Two aseptic seque<tra had been separated bv neigfit 
bearing at the top of the head of the ngbt femur and 
a Cavity bad fatened a.t the superior and lateral mar 
gin of either il am 

The left tibia revealed a blotchy oblong area of 
markedU increased density in either end of the shaft 
as shon n in Figure 14 The hbula ‘honed no ihange 
There was a lesion in the upper third of the shaft of 
tie right tibia similar in nature roentgeaologicaDt 
but slightly smaller than that in the left tibia (Fig 
15) The lower end of (he right tibia showed sbght 
irregularity of trabeculi as if a similar le ion may 
have existed which had been completely ab!>orb^ 
and replaced b\ new bone The Joner end of the 
Srhaft of thf right femur showed J central areas of 
increased den ity the larger in the eTtema) supra 
condy Ur region and the smaifer la the intemaf supra 
condy Ur leg on The posterior portion of the eater 
nal condyle also showed an oval area of increased 
density IhesupracondyUrregion of the right femur 
showed * centrally situated oval areas of increased 
densitt the larger one being lateral and the smaller 


mesial The posterior part of the external wndile 
also contained an oval area of increased deasitT 
(Fig 16) Thesupricondylarregionefleftfeauteen 
tamed a irregular oblong areas of increased deosilv 
one mesial and Jhe ether lateral much Urge: Imd 
those on the right side (Fir 17) Tie botie* and 
/oints of the rest of the skeleton showed no CBsa^ 
except a slight narrowing and bonv tmdpngw to* 
tenth ihoracik intervertebral space 

The patient remained for years m the Faciliiv 
with but slight increase m hi» s> mptoms, and rotM 
genograms taken at the end ol that period s’'o«ed 
very little change jn the piuture 

The diagnosis was made of old multiple aseptic 
necrosis of epiphyses and diaphyses of long waesQl 
the exttemities with secondary arthritis defoms’' 
and partial bony replacement and partial tab' c» 
(ion of (he necrotic areas ,, , 

Casej C W aged 43 sears entered the u s 

\eterans Adminutration hacjlity Batf" Nevviort 
July 33 1033 complaining of pain )nthe«xtteiiiitii> 
most marked in the legs For about g raor trs he hJ 

Hadacbtngpsim anda feeingof sliflnf sin the W" 

extremities from the hips downward , 

been neuralgic pains in the upp*’ 
apparently much less severe At no time hsa fte^ 
laid up bwause of the complaint and V* w»s awe 
get around with ea e , ,,, 

Past history revealed the usual diseases ol cn 
hood fractures of both bones o( both le^s , 

sears followed bv healing and complete 1 

function gunshot wound of left iliac 

right Colles fracture during World War No 
illnesses or injuries were mentioned v.^.i 

Previous to World Wat service patient worxta 
a raJroad brakeman and since then as a u 
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Fig 18 Case 3 View s of right tibia 


I'lg 19 Case 3 Left tibia 


about mines He had never ttorked underground or 
under compressed air and had never had rheumatic 
fever 

He used alcohol to excess periodically, smoked 
about 10 cigarettes daily 

Venereal disease denied No hereditary diseases m 
the family 

Physical examination revealed a fairly well de- 
veloped and veil nourished man who was ambulant 
and active and not acutely ill, weight 140 pounds 
of u t3°/84 Regional examination 

bead, neck, thorax, abdomen, and genito-urinary 
tracts was essentially negative A soft mass was 
present over the back of the right olecranon process 
limitation of motion in any joints and 
0 tenderness on palpation of the joints or of the 
tn^i it P sciatic regions The pupils reacted 

ight and accommodation and the reflexes in the 
X remities were normal No disturbance of sensa- 
n was elicited Wassermann and Kahn reactions 
r®S^tive Urine and blood examinations re- 
vealed essentially normal findings 

were made of shoulders, chest, 
tZif ^ of both femurs, 

Thp, fibulas, and of the right elbow and wrist 
frr,™ ^ bone and joint shadows aside 

Slnrl ®fi°ulders and shafts of tibias and femurs 
the bony calluses were noted at the seats of 

fibulas and the right tibia 
the increased density were evident in 

and”,o^ c shown in Figures 18 

noterl^.r. regions about 2 inches in length were 
(Fie shaft of each femur 

shoulder, “‘^S^srative changes as shown in each 
ton and n°ted The rest of the skele- 

>ogicalthadows°'''‘"'' roentgeno- 

owl"oV?nr^’ie^^a history and the similarity of shad- 
sed density in this and the preceding 


cases, a diagnosis was made of old aseptic necrosis of 
relatively small areas of the interior of the bones 
with organization by irregular calcification and ossi- 
fication No other explanation was found for the 
stiffness and pains in the extremities Also there was 
nothing in the history to which the lesions might 
definitely be attributed Judging by the other cases 
the lesions W’ere of much longer standing than indi- 
cated by the history of pains in the limbs over a 
period of 9 months How ever, the patient w as unob- 
servmg and may have given an incorrect anamnesis 

In view of the great similanty of roentgeno- 
logical and pathological findings in the first 
3 cases and in the 4 cases reported in Part I, 
the condition might readily be explained on 



Iig 20 Case 3 Blotchy increased density in lateral 
portion of low er diaphysis of each femur 
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the basis of aseptic necrosis of the bones pro 
duced b) caisson disease 

In Case I, which was the first to be examined 
at autop3\, there was no history of work in 
caissons but since cawson disease was not siis 
pected during life, no inquiry was made about 
It In Mew of bis occupation as a raiJniad con 
struciion worker, there is a bare possibility 
that the attack of “rheumatism” i8 years be 
fore admission was due to caisson disease In 
Cases 2 and 3, on repeated inquiry and after 
stressing the possible etiological relationship 
no history of w ork in ciissons coufd be elicited 
Unrecogniied fat embolism is a possibility to 
beconsidered Case 3 had a se\ ere injury with 
fractures of both bones of both lega at 18 
years and of a gunshot fracture of the left 
ilium and a Colies fracture of the rii,ht radius 
It 23 years Case i showed m roentgenograms 
of the left fibula a trans\ erse shadow like that 
produced by an old fracture but there were 
no roentgcnographic signs of old fractures m 
Case 2 No report was found of bone infarc 
tjon produced hy fat embolism but should it 
occur the lesions might well be as symmetri 
call\ distributed a« those resulting from nitro 
gun gas tn caisson disease 

That the cause of the necrosis was an agent 
which interrupted the blood supply without 
leading to infection of the in\ofted area is m 
dicatcd by failure of sequestration of the <lead 
bone and bv the resemblance 0/ the in'asion 
and creeping replacement of the dead bone to 
that seen in caisson disease and that reported 
by A-ihaussen (i bib) Phemister (ji 12) 
Schmorl Santos Gastrcich and others in the 
necrotic head of the femur resulting from in 
tracapsular fracture of the neck There was a 
difference m that the fractures were of shorter 
duration and there was rarely calafication in 
the zone of fibrous in\asion and replacement 
by new bowc 

If the Ic-sions were the result of simple ob 
struction of arteries what vessels were in 
voiced’ In case of the heads©/ the femurs and 
left humerus and the evternal condyle of the 
nght Umiir the epiphyseal vessels could be 
blocked as their branches in adults may be end 
arteries especially m the case of the head of 
the femur The Itsion- in the diaphyscs of 
the tibias of Case i and of tibias fibulas and 


femurs in Case j vi,ere m the d sSnbujfwi of 
the nutrient arteries supply^ng the erdaol tht 
shaft But the lower epiphyses of thefemus 
were involved along nith the diapiists m 
Case I Assuming, that blockage of the Huin 
ent artery w ould cause necrosb of the intermr 
of the loner end of shaft of femur, iCnouH 5 t 
necessary that there be a reorganuation of 
blood supply of the epiphv 'is after clo^u e of 
the epipnvseal fine in order to have it invoheJ 
m a system of end arteries vrilh the shaft 
UTulc the experimental evidence is somewhat 
averse to this theory, there are lim'ted k' 
concrete necropsy observations of anemic in 
facets m adults involving both ends of shall 
and epiphysis 

K-istler blocked ascptically the nutrient ar 
tenes of the femur of the rabbit by the injec 
tion of finely powdered charcoal which filU 
the vessels to their finer terminals ^^Ilen tpi 
pby seal lines vrere optn there resulted necroMs 
of medullary contents of diaphysis extewSir 
sometimes to the epiphyseal cartilage p'at's 
and also of the inner one haU to two thirds of 
the cortex In adult dogs where thchneswef* 
closed then, was more limited necrosis cod 
fined to the medulla away from the fid.- 
Simple ligation or division of the nutnert st 
tcr> resulted m either much less or no nicro n 
Tfos would suggest that obstruction followw 
by thrombosis extending distally to the ter 
mioal branches would be most likely to cau^e 
necrosis 

Other evidence that obstruction of the iram 
nutnent vessel at oncpoint would not prooDce 
massive infarction is the fact that if docs ao 
follow fracture of the shaft of a loig bone wit 
severance of the nutrient artery B is « 
tremel) rare that roentgcnographic change 
art observed after fracture of the shaft c 
long bone which give the appearance t 
necrosis of a fragment haa followed a* m 
case reported by Ransohoff where 
irregular absorption of distal tliaphysis s g 
gesimg necrosis rcaulted from 
above the middle But i > months later i 
laigely disappeared and 11 years later 
roenlp-nographie appe-vranec was nom 
showing that if necro'is did occur it ” 
pietely repaired and that medullary calci 
tion was not a sequel Injection stuoas 
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Fig 21 Case 4 Slipped left capital femoral epiphysis with dense areas in \\ eight 
bearing portion of head and in the raetaphyses beneath the greater trochanters inter- 
preted as necrotic lesions, A 


Nussbaum, Lexer and others, have shown that 
during childhood small end arteries enter from 
the penphery and supply parts of the met- 
aphysis According to Nussbaum the epi- 
physeal arteries in childhood are not end 
arteries That after closure of the epiphyseal 
lines end arteries may come into existence 
which overlap the end of the shaft and the 
epiphysis is shown by the following classical 
case of multiple anemic infarction reported 
by Axhaussen 

A 46 year old laborer who died of cirrhosis of the 
liver had a large infarct in the upper metaphysis of 
the right tibia and three infarcts of the right femur, 
one of \ihich involved the head and a part of the 
neck, one the lou er metaphysis and a small portion 
01 ep^iphysis, and one the mesial condyle bordenng 
on the articular cartilage They i\ ere all relatively 
recent infarcts uith a zone of fibrous tissue in the 
marmw immediately surrounding the necrotic area 
in Mhich there was beginning absorption of the dead 
one and replacement by newly formed bone Mi- 
croscopically there was no sign of infection although 
reptococcus brevis anhemolyticus grew on cul- 
ures of the infarcts Axhaussen considered them 
ue to vascular blockage by emboli which contained 
0 streptococci that were too avirulent to set up in- 
hn infarcted fields It should be noted, 

f emboli were seen in microscopic 

nnt of the infarcts, neither were vegetations 
uoi? heart valves nor mural thrombi on the 
wails of left heart or aorta 

Axhaussen maintained that this case sup- 
ports the variously advocated view that Legg- 
erthes disease, Osgood-Schlatter’s disease, 


Koehler’s diseases of the tarsal, navicular and 
metatarsal bones, Kienbock’s malacia, and os- 
teochondritis dissecans are anemic infarcts of 
the epiphyses or short bones He thought that 
some are due in part and others exclusively to 
bland embolism Freund, Chandler, and oth- 
ers have reported large areas of aseptic necro- 
sis m the head of the femur, sometimes bilat- 
eral, arising in adults without known cause 
jMultiple necrosing lesions of the epiphyses 
and to a lesser extent of the metaphyses of 
unknown etiology occurring during adolescence 
have been reported by Harbin The metaphy- 
sis may be involved without the co-existence 
of necrosis of its epiphysis as in the following 
case under the care of Dr Compere 

Case 4 A 13 year old girl had slipped epiphysis of 
the head of the left femur, producing symptoms for 
I X years A roentgenogram (Fig z i) show ed down- 
ward displacement of the head of the left femur and 
flattening and greater density of its weight bearing 
portion indicative of necrosis Oblong areas of in- 
creased density in the metaphyses were also present 
beneath the greater trochanters, which were inter- 
preted as having undergone aseptic necrosis and as 
being in the process of organization A roentgeno- 
gram 16 months later showed that the dense shadows 
in the left head and subtrochanteric region had dis- 
appeared and there was great reduction in density of 
the shadow in the right subtrochanteric region 

It is conceivable that this same process may 
occur in adults and affect nutrient arteries as 
well as metaphyseal and epiphyseal arteries 
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As to the disease process which blocked the and testes in 10 of 47 autopsied cases of rheu 
arteries m the first 3 cases there is e\ea matic carditis Thej consisted o! isdm 
greater uncertainty than as to the exact \es- swelling of the endothelium, necrosis of mus- 
sels that were blocked Embolism and poly cle and elastica fibrinous e'rudation and cellu 
arteritis with or without associated thrombo lar infiltration about the peripherj Neurotiz 
SIS are the two conditions to be considered mg arteries maj occur in the aorta and beale 
In Case i it is fair to assume that the mfan. and Whitford reported 2 cases which resulted 
tion dates from the occurrence of the attack of in rupture of the aorta and death bo report 
“rheumatism” 19 j ears before as judged from was found of arteritis of the skeletal or aa) 
the history and the pathologj If the so called other extremity arteries in rheumatic feser 
rheumatism were rheumatic fever, could it This fact and the absence of 3 historj 0/ acute 
have produced either embolism or polyarteri arthritis in Case 2 makes it impossible to con 
tis m the bones with the resultant infarction* elude that rheumatic fever or arteritis was the 
The old mitral and aortic stenosis may have causative factor m either reported case 
resulted from rheumatic endocarditis but the Penartentis nodosa with or without asso- 


vegetations in rheumatic valvular disease are 
small and firm and are not definitel> known to 
gne rise to emboli with resultant anemic m 
farction Setondarj infection m rheumatic 
valvular disease bj Streptococcus vindans 
gives the picture of subacute bacterial endo 
carditis often with vnsceral infarction and a 
fatal termination in a \ ery high percentage ot 
cases But no reports w ere found m the litera 
ture of bone infarcts m subacute bacterial en 
docarditis, although there is little evidence 
that an extensive sjstematic search for them 
has ever been made A strong point against 
embolism from thrombi or vegetations in this 
case Is the absence of old infarcts m the other 
organs containing end arteries Also the math 
ematical probability that embolism aside from 
gas or fat embolism w ould produce such sym 
metrical lesions is so small as practically to 
rule \t oat 

Arteritis is known to occur in vanous infec 
tious diseases as shown by the recent review of 
the literature bj Rarsner and Bayless fn a 
complicated case of scarlet fever reported bj 
Hoyne there was symmetrical gangrene of the 
hands, feet, cheeks, and ears Rheumatic fever 
commonly produces coronary arteritis as shown 
by the reports of Von Glahn and Pappen 
heimer, Karsner and Bay less and others, and 
sometimes it results m occlusion with or with 
out thrombosis and severe myocardial dam 
age The peripheral artenes however are 
much less frequently involved \on Glabn 
and Pappenheimer found specific rheumatic 
lesions of the arteries of the lungs, kidneys 
penrenal and penadrenal connective tissues 


aated rheumatism produces markedly obstnic 
tive l^ions which if situated m the bones, 
might well result m infarction, but the fact 
that this patient survived the mitisl attad 
for 19 years practically excludes it fwm con 
sideration since penartentis nodosa is a fatal 
disease Arterial spasm as in Ray naud sdiseasc 
or thrombo angiitis obliterans are highly un 
probable factors 

Small septic emboli, which are the imtisl 
stage of perhaps most cases of pyogenic ost^ 
myebtis result in infarcts in the ends of the 
shafts of the bones of children Large 
embofi have been held by Axhaussen and i»w 
kelbaur to account for the cases of osteomye i 
tis with very extensiv e bone necrosis and liU 
associated pus Howev er, m these septic ca-h 
the area of dead bone is soon more or less a 
sorbed and sequestrated and the surrounding 
bone invaded by the inflammatory process so 
that the infarct soon becomes unrecognuao e 
If early death occurs the infarcts rnaj 
seen The case of von Volkmann reported m 
1864 was of this kind 
A r* >ear old bov died of acute vegetative 
cardiUs which produced a septic picture witli 
snellin; and abscess m the left anWe 
ropsy disclosed 3 hemorrhagic infarcts of 
ranyiis and infarction of the entire talus ^ _ 

rounding abscess formation Two large an 9 , 

infarcts were seen m the lower portion of the 
tibia some of them being in the eiiprvsv . . f 
large infarct was present in the P^otimal one tmru 
the r ght ulna v egetations on the mitral v ai 
embolism had re=ulted m septic infarcts ^ .j 

lung brain kidnevs and small intestine „ 

beetpecled there was a complete lack of s} motto 
m the distribution ot the inlarcis 
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The chronic arthritis of the left knee in 
Case I and of hips and shoulders in Case 2 
may be explained as in caisson disease on the 
theory advocated by Axhaussen, WoUenberg, 
and others of primary aseptic necrosis of bone 
bordering on the articular cartilage of the 
joint as a result of blockage of its blood supply 
Necrosis at the knee may have reached the ar- 
ticular surface m some place at the onset in 
iihich case the cartilage suffered necrosis fol- 
lowed by arthritic changes and the synovia be- 
came secondarily involved The case reported 
by Hirsch and Ryerson of massive aseptic nec- 
rosis of a femoral condyle had an associated 
chronic arthritis Also fracture of the neck of 
the femur followed by death of the head and 
bony union results in late arthritis even when 
the head becomes replaced by new bone with- 
out any collapse as observed by one of us 
(D B P ) in 2 cases 

SUMMARY 

A case of symmetrical massive infarcts of 
bones and chronic arthritis of the knee is 
reported which came to autopsy and which 
presented roentgenological and pathological 
findings of the same character as those re- 
ported m caisson disease and published in 
Part I of this series Two other cases are re- 
ported which presented similar roentgeno- 
logical findings In no case was there a his- 
tory of work in caissons In Case i there was 
a history of a severe attack of “rheumatism” 
at the onset Rheumatic fever producing em- 
bolism or peripheral artenal disease and other 
lorms of arteritis obstructing intra-osseous 
vessels were considered but no proof was 
ound at autopsy that any known disease pro- 
uucmg vascular lesions was the cause of the 
iniarction In the 2 other cases there was no 
mstory of disease previous to the onset of the 
ev remity and joint pains which initiated the 
c tiicai manifestations Undiagnosed fat em- 


bolism was considered because of the sym- 
metrical distribution of the lesions and of the 
history of ancient multiple fractures in Case 
3 and radiographic signs of ancient fracture 
in Case i. The cases are discussed in relation 
to published reports of idiopathic necrosing 
lesions of the epiphyses and metaphyses seen 
not infrequently in late childhood and adoles- 
cence, and rarely in adult life They demon- 
strate the role that vascular blockage followed 
by aseptic necrosis of bone bordering on joints 
may play in the causation of certain forms of 
chronic deforming arthritis 
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>^HE DIAGONAL CONJUGATE VERSUS X-RA'l PELVlMEln 

A LOUIb DII’PFL, M D, F ACS, Baltimore Mar>land 


ILTHOLGH the e'cternal conju^te or 
/\ Baudelocque diameter of the pelvis 
IS still widtlj emplojed m obstetnc 
mensuration, there is ample cvi 
d«nce to show that this measurement is totallj 
unreliable as a gauge of the true pelvuc inlet 
When Baudelocque recommended the meas 
urement some lao jears ago he behextd that 
this diameter n as in the same plane as that of 
the conjugafavera and, as it were, represented 
bimplj a linear extension of the conjugata \ era 
antenorl} through the s}mph>sis pubis and 
posteriorlj through the sacrum Accordingl> 
in order to estimate the coajugita lera, he 
adijsed that a figure representing the thick 
ness of the pubis plus that of the sacrum be 
subtracted from the external conjugate On 
the basis of measuring 33 pehes at autopsv he 
stated that the figure to be subtracted was 
8 centimeters ( ‘trois pouces, S116 cent! 
meters) So certain nas Baudelocque that the 
thickness of the sacrum and pubis nas con 
stant that he claimed an accuracy mestimat 
mg the conjugata \era of ±a millimeters (± 
“uneligne,’ 2 25 tnillimetcrs) 

It has been known for man> years that the 
obstetrical conjugate and external conjugate 
are not in the same plane as roa> be seen in 
Figure i,in many pehes the angle btlnccn the 
U o diameters is exen greater than is shown 
here This fact alone annuls the theoretical 
basis of Baudelocque s conception More im 
portant is the fact that the thickness of the 
bacrum and pubis i> not constant but shoxxs 
the greatest X anation ^s a result of tht‘«txxo 
sources of error, the amount to be subtracted 
from the external conjugate to gf»e the cm 
jugata vera is not constantly S centimeters but 
as shown by Dohm xon Schubert Skutscb 
Thoms Schumann and Yamabc ranges from 
3 9 to 13 o centimeters 

In a study of 115 pehes some normal and 
some abnormal, \\e have found that the dif 

FrtsntheDfpJrtmenJefOb letres John. nept.,n.li.i»n«iiy 


ference between the external conjugate or 
Baudelocque diameter of the pehb and the 
obstetrical conjugate ranges from ^ gj to 
13 5 centimeters The great xanalion in this 
figure is shown in Figure 2, where it max be 
seen that the difference lay between 7 and 9 
centimeters in onlr 5r 3 per cent 0/ the cases 
in ir_j per cent the difference was 6 to , 
centimeters, in 19 13 per cent it was 9 to 10 
centimeters In xiew of these facts whiih 
inadentally are not new but haxc btc" known 
since the days of Baudelocque it is perieeth 
apparent that the external txmjugate nv't. 
urement is not only tr«e)c«s but may be ois 
leading and might xxtll be discarded an 
obstetnc procedure 

If It be granted that the external conjUpiie 
measurement is of no practical xalue whsl 
measurement of the pelvis shall ih" practi 
tioner ot obstetrics employ m detenrimn? 
whether the pehic inlet is normal or ^ 
tracted ’ This question has been answered &« 
Thoms with the statemmt that excry pnim 
graxida should baxe the benelit 0 
pelximetry It is certain that no method la 
common use equals x ray pehimetry m ptc 


cision 

Thus Thoms, whose pionter work m tni> 
held rcpresenls one of the most impoitanj 
adxances in modern obstetrics hasshox'n ttu 
the conjugata xera can be estimated bx ^ 
X rax method with an error of only i row' 
meters Similarly Schumann ha showriw 
the Thoms muthod is acturati. to witW" * 
millimeters Using the Hodges method 0 
lateral sterco'-copic x rax pdximetrx, x\c a< 
coirparcd n 35 ca^es thu obstetncal 
as measured by x ray with the actual obMei 
ncaJ conjugate as miasun d at operation ' 
specially dexi^td pelximcter The rtsuJis 
dioxxn in Table I where it may tw seen 
the average error was 016 centimeter, 
the greatest error o 3 centimeter in 15 
the 25 ca®es the error was hss than 0 2 c 
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Fig I Sapttal vie\^ of normal pelvis show mg the meas- 
urement of the estemal conjugate or Baudelocque diam- 
emr, tms diameter does not he in the same plane as the ob- 
stetrical conjugate 


For ideal obstetrics then, there can be no 
question of the validity of these claims that 
every pnmigravida should have x-ray pel- 
^metry But practically this would mean 
that some 625,000 x-ray studies on primi- 
gravida would have to be carried out each 
year m the United States alone If this is 
safety of our mothers, steps 
s ould^ be taken in some way or another to 
'e It possible, but the important question 
arises, is x-ray pelvimetry necessary in every 
pninigravida m order to determine whether 

chddblnng' P'^^P'^se of 

™P°'^tant single pelvic diameter 
‘bourse, the obstetrical con- 
cter rff ?i! shortest anteroposterior diam- 
thnt ^ measurement 

of based all our modern knowledge 

from pelvis This diameter extends 

asnectnftr'^'^^ promontorj-- to the posterior 
can nfx+ X. for ob\dous reasons 

livinrr L, measured directly on the 

rouchufr^*^”^ it may be 

S > omputed from the diagonal conju- 



Fig 2 The distribution of the difference between the 
external conjugate (Baudelocque diameter) and the ob- 
stetncal conjugate (x-ray) m 115 cases Mean difference 
is 8 S3 centuneters, least difference 4 93 centimeters, 
greatest difference 13 5 centimeters 

gate, as may be inferred from Figure 3, this 
latter measurement, the diagonal conjugate, 
has serv'ed as a basis for our classification of 
inlet contraction of the pelvis since the time of 
Litzmann It wiU be recalled that the diago- 

TABLE I —COMPARISON OF THE OBSTETRICAL 
CONJUGATE MEASURED BY X-RAY WITH 
THE ACTUAL OBSTETRICAL CONJUGATE 
MEASURED AT OPERATION 


Case 

No 

Obstetric 

conjugate 

actual 

cms 

Obstetric 

conjugate 

x-raj 

cms 

Error 

cms 

Case 

No 

Obstetric 

conjugate 

actual 

cms 

Obstetric 

conjugate 

x-ray 

cms 

Error 

cms 

I 

12 75 

12 54 

—0 21 

14 

988 

9 70 

~o 18 

2 

10 00 

10 03 

4-0 os 

X 5 

II 38 

II 36 

—0 02 

3 

*3 25 

13 19 

—0 06 

16 

10 00 

10 30 

-1-030 

4 

zo 00 

9 80 

—0 20 

17 

II 50 

II 82 

-t-o 32 

5 

xo 30 

xo 19 

—0 II 

18 

10 55 

1079 

4-0 24 

6 

9 12 

9 23 

~\~0 IX 

19 

8 so 

8 2S 

—0 25 

7 

II 25 

11 32 

- 1-0 07 

20 

II IS 

11 02 

—0 23 

8 

6 40 

6 55 

-fo 15 

21 

938 

9 22 

“O 16 

0 

7 75 

8 03 

2S 

22 

10 40 

10 so 

4 ^ 10 

10 

xz 00 

II 23 

-t-o 23 

23 

12 20 

12 17 

—003 

It 

XZ 20 

II 27 

-hi 07 

24 

11 10 

11 38 

4-0 2S 

12 

9 80 

9 81 

+0 01 

25 

1095 

ir 06 

4 ^ 13 

13 

12 05 

12 20 

4-0 IS 

A\eraKc error 0 16 cm 
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nal conjugate measurement is taken as is 
demonstrated in the accompanying iagram. 
Figure 4, and as is described in any textbook 
of obstetrics 

In case the examiner can not reach the prom 
ontory of the sacrum, he should, nevertheless, 
direct his fingers toward the promontory and 
press his hand inward as far as possible If at 
this moment he will take the measurement m 
the usual manner ex cn though his finger has 
notrcached thepromonton hewillknow that 
the diagonal conjugate measurement is greater 
than the 6gure he has obtained 

The figure to be subtracted from the 
diagonal conjugate in order to arnve at an 
estiinate of the obstetneal conjugate is \an 
able and depends upon 3 xanations of the 
sjmphj SIS pubis, namelj, its height thickness 
and inclination, and upon one variation of the 
sacral promontory i e its relation m level to 
that of the upper border of the sjmphjsis 
pubis Of these vanations, those relating to 
the sjmph>sis ma> be measured with at least 
some degree of accuracy, whereas the level 



Fij 4 The measurement cf the diisonal conjujaieiJi 
smeter The tip of the middle finrer is held «iinil lie 
sacra! promontory Che base of the uid» linser 11 elevated 
to the underf urface of the lymphysis »nd the point aiere 
this finger passes beneath the synph}sis is maried aiti 
the fingernail of Che other index onser 

of the sacral promontorj with relation to the 
superior border of the sjmphysis can be esti 
mated only by palpation As a result, there 
has arisen considerable difference of opinion 
as to the exact amount to be deducted freni 
the diagonal conjugate m order to arnve it 
the value of the obstetrical conjugate diam 
etcr 

Casing their calculations on the general ae 
velopment of the bony pelvis or upon ^e 
height of the symphysis pubis, Michael‘s 
Eden and Holland Edgar, and Polak recom 
mend*d a deduction of i 3 to 2 o centimeters 
from the diagonal conjugate in order to amve 
at an estimate of the conjugata vera Jarwo 
uses r 5 to 2 0 centimeters and these are the 
factors generally employed by both Furopean 
and American obstetnaans ^ 
termining from lateral roentgenograms, bet 
diagonal conjugate and obstetneal conjugate 
measurements, found a difference vaiyi"? 

from +0 5 to +24 centimeters with an av’K 

age difference of +148 centimeters bu 
tracting as the standard difference * 5 
meters from the diagonal conjugate he nr 
that in 90 per cent of the casts the obstetnci 
conjugate is obtained within an error of ±® 5 
ctntimclcr Jacobs found that in inCMJerate ' 
cnnlracted pelves the true conjugate ap" 
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Fig 5 The distribution of the obstetrical conjugate measurement (x-ray) in 61 
cases m which the diagonal conj'ugate w as greater than 115 centimeters Mean length 
of obstetrical conjugate is 11 41 centimeters, shortest length 10 o centimeters, greatest 
length 13 72 centimeters 


proaches, equals, or exceeds in length the 
diagonal conjugate diameter. 

It is the purpose of this paper to present 
evidence conceriung the practical value of the 
diagonal conjugate measurement as an index 
of the adequacy of the pelvic inlet for child- 
• it give the practitioner sufficient 

information about the pelvis for clinical pur- 
poses or should it be superseded, in primi- 
gravida at least, by x-ray pelvimetry!' The 
study includes 115 cases in which both the 
lagonal conjugate diameter and the obstet- 
ncal conjugate were measured, the latter from 
stereoscopic films by the Hodges 

In 61 cases, the diagonal conjugate meas- 
remcnt was found to be greater than ii 5 
centimeters, i e , it fell within the normal 
ange of this diameter. In 15 of these patients 
e promontory was palpated, in the remain- 
er It could not he reached but was measured 
7" ii.s centimeters Turning now 

fb ® ®n^fctrical conjugate measurement in 
cases, it may be seen from Figure 5 
a this diameter ranged from 10 to 13.72 


centimeters In the whole group there was no 
case in which the obstetrical conjugate meas- 
urement was below 100 centimeters, or in 
other words, no case in which there was an 
anteroposterior contraction of the pelvis of 
significant degree. This fact seems to us to 
have considerable practical importance be- 
cause it means that the pelvis in which the 
practitioner has found the diagonal conjugate 
to be greater than 115 centimeters may be 
regarded as ample for childbirth in its antero- 
posterior diameter Thus, in our opinion, a 
diagonal conjugate measurement which is 
found to be greater than 11.5 centimeters rules 
out anteroposterior contracture of the pelvic 
inlet. 

When the diagonal conjugate measurement 
is II 5 centimeters or less, it is important to 
know precisely what this diameter indicates 
in regard to contraction of the obstetrical con- 
jugate diameter. Within the contracted pelvis 
range, the question we want answered is; 
How much is the obstetrical conjugate con- 
tracted!* We have already indicated that con- 
siderable difference of opinion exists concern- 
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F»g 6 The distribution of the difference between the 
diefconal conjugate and the obstetrical conjugate (x ray) 
in s4 cases in which the diagonal conjugate measured 1 1 $ 
centuneten or less MeandjffereB^n+i Scentimcters 
greatest difference +3 i* cwtitbeiers least diffeieoce 
+0 to ceotuneters 

iQg the figure to be subtracted from the diag 
on4 conjugate in order to obtain the obstet 
noil conjugate In our total series of ns 
cases, there -nere 54 instances in which the 
diagonal conjugate diameter was ii 5 centi 
meters or less The difFereoce between the 
diagonal conjugate and the obstetrical con 
jugate IS shown la Figure 6 It is perfectly 
clear from this chart that this figure is not 
constant but ranges from +0 2 centuneter to 
more than +s 0 centimeters In sj cases or 
exactly one half it ranged between i o and i 6 
centimeters, m 15 cases or more than one 
quarter it was below i o centimeter, in 12 
cases or more than one fifth it exceeded i 6 
centimeters the contracted pelvic 

range then, the diagonal conjugate measure 
ment does not >jeld the precision we should 
ULe m regard to the obstetrical conjugate 
Indeed, a diagonal conjugate measurement of 
10 5 centimeters may be assoaated in one 
case with an obstetrical conjugate of 102 
centimeters and in another case with one of 
8 2 centimeters In the former instance, the 
patient would probablj deliver spontaneously 
without difficulty, but in the latter she would 
likely meet with grave pelvic d>stoaa 

VTiat then are we to conclude concerning 
the relative value of the diagonal conjugate 
measurement and x raj pelvimetry m ob- 
stetncs? 


As we have indicated, it is our opmioa 
that a Carefully performed diagonal conju 
gate measurement which exceeds n $ «Bti 
meters rules out anteropostenor contraction 
of the pelvis IVedonot feel that routiner tay 
pelvimetry is necessary m this class It should 
be noted that into tbs group wdl faU more 
than 90 per cent of all white women On the 
other hand, when the diagonal conjugate meas- 
urement IS 1 1 s centimeters or less, the m 
formation giv en by tbs diameter is only of an 
approximate character It may be argued 
that there are so many other factors in labor, 
namely, tbe Mxe of tie baby and tie char 
acter of the utenne contractions, that an ap- 
proximation 13 enough \\ e do not agree mth 
this viewpomt The very fact that these other 
factors are difficult to evaluate accuratd), 
makes it all the more important, in cases cl 
oootracted pelvis, fiat we should isie ai 
prease information as possible coaceming the 
one factor that we can measure withpretawa 
Accordingly, we believe that patients la whoa 
the diagonal conjugate measurement » 11 1 
centimeters or below, certainly when U u 
under rr centimeters, should be givaa the 
benefit of that precision in pdvunelry ’aliich 
only X ray methods can jield 

CONCLUSIOXS 

j The external conjugate measuitffiwt of 
the pelvis is a misleading obstetric procedure 
and might w eU be discarded 

2 The diagonal conjugate measurement n 
of great value for the reason that this oiam 
eter, when greater than iiS centimeteB, 
rules out anteropostenor contraction of tae 
pelvis 

3 When the diagonal conjugate diameter^ 

II 5 centimeters or less the infoima’wn 
by this measurement is of an approwms e 
character only and x ray pelvimetry is a<- 
sirablc , 

4 In measuring the obstetrical conjugsie 
the Hodges stereoscopic method of x ray pc 
vimetrj gives an average error of ±0 
meter and a maxinium error of ±0 3 
meter 

TU autior wishes to express sincere 
De J W Pierson and his staff for roentgeno/ogw" 
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PAUWELS' RECLINATION, A PHYSIOLOGICAL 
RECONSTRUCTION FOR NON-UNITED FRACTURE 
OF THE NECK OF THE FEMUR 


GEORGE J KARFIOL, P , San Francisco, California 

N UWCJJOUS methods of treatment omy xr!uch provided sagport hr the ter 
for non union of the neck of the bolder of the pelvns by angulation of the frag 
femur have been advised and em- ments of the femur This subtrochanteric 
ployed Chief among these are fi) osteotomy, originallv worked out for the 
those of the osteosynthetic method sutures, treatment of congenital dislocation of the hip, 
short metal, bone or ivorj pms or screws, results in artificial Ipngthenmg of the If® 
grafts K.irschner wire, the Smith Petersen abduction, and prevention of further upirafd 
naif, the method of Boehler, Sven Johanson, gliding of the head Hass modified the method 
, (2) plastic resections and extirpations of of Lorena and Schanz and recommended the 
the head, and ^3) reconstruction operations intertrochanteric osteotomy 
such as those of Albee, Brackett, and UTiit These methods, already suggested as mea** 
man, with their vanous combinations and of support to the pelvis, thereby reducing the 
modifications, as well as those advocated bv weight bearing of the head, and the recon 
Froehijch Spitay LeTer, and mariy others stnjclton o! the physioJo^Jcal relaUcws of 
Although many requirements for an ideal muscle, led finally to the work of Pauneh, 
treatment of fractures have been achieved, Camitz, and McMurray 
and many studies have been made of the ITie operation which Camita (Gothenburg) 
anatomical conditions of the neck of the femur described m a publication, 1931, was based oa 
in relation to the formation of callus, the observations on the gliding mechanism of tie 
chances for direct stimulation of such forma trochanter, which caused a steady up and 
tion hav c not been improv ed v ery considera down movement in the fracture hue, and tw? 

bly Another approach, therefore, proved to led to resorption and necrosis Camitr pet 

be of great importance in the further develop foimed a straight or wedge shaped citw 

ment of this problem namely a method of capsular osteotomy in the upper part of tb* 
supportive osteotomy presented by Ixircnz femur with an angulation of the fragments o‘ 
and Schanz from 20 to 30 degrees in order to rt-tjie Uie 

Lorenz rediscovered an operation the de support of the weight of the body toitsnonn 
scnption of which was first published in 1894 place under the center of the acetabulum 
by Kjrmisson m the He-u/ dOrthpcdie This This was also McMurray ’s idea, and tlir 

operation had been used fay Hoffa, Drehmann results of the two operations are sliw®" 

and Froi-hlich but had been forgotten identical Both of these methods of o*twtoiB' 
Lorenz saw as an important factor of his considered the damaging influence 01 
“bifurcation” the support given to the forces upon the fragment‘1 
acetabulum by the angle of the osteotomy ehmiaate them as nearfy as possible 

(lajptaents v Baeyer whodevelopcdthesame decisive factor in the maintenance of treM 

method, believed the increased tension of the onion was improved jf,L 

p'-lvotrochantenc muscles to be the most 1 ’ ’ ' ‘ " 


portant factor Schanz used another osteot 

From the Drparlment of Nursery Division of Orthopedics 
LnivcrMty of CsWomii Medicsl School snd lie OrtluTitdit 
Scrviceof'ft ZionllospiUl 

rreveoted *1 lh« fUlh sonusl mertin* of the W«tmi CMh#. 
pedic Association Seattle Ws»liinfton July »S-Jo i93T 


mechanical alterations and correlation^ ol t 
fragment-! The factor remaining was f(« 
ability of the bone to form callus 
Pauwels attacked the problem b> 
stiucting nev phvsiologtcal conditions whit 
might, through their mecharucal eflicieno* 
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Fig I, left Drawing showing the direction and quality of pressure, R, acting 
on the heads of both femurs as the subject stands on both legs St is the point of 
gravity 

Fig 2 Drawing demonstrating the change in the direction of the pressure on 
the head of the femur as the subject walks R, is the pressure on the head, df in- 
dicates the muscle forces in effect, and K, the proportional weight of the body 
Si is the point of gravity 


increase the ability of the bone to form callus 
and, at the same time, give sufficient stability 
support to the pelvis In 1929, he 
published the first reports on the actual pro- 
portions of strength and effectiveness of those 
forces which influence regeneration of the 
fractured neck of the femur In these reports 
he demonstrated how, depending on their 
strength and quality, mechanical forces influ- 
ence the healing process 
The basis of Pauwels’ ideas is the law of 
oux, the anatomist, namely, that functional 
pressure promotes the formation of bony 
ca uSj while, on the other hand, tension or 
s earing force not only inhibits the formation 
callus but also stimulates the formation of 
nurous connective tissue This law is of 
®P^"'^y”iportance in dealing wdth the neck 
e femur because of its particular anatom- 
ical construction. 

In brief, Pauwels’ conclusions on the 
mechanical relations 'of the fracture and 
icmoral neck are; The head of the femur is 


exposed to a certain amount of pressure in a 
vertical direction, which changes greatly wdth 
the position of the body. Figure shows the 
direction of this pressure, R, with a normal and 
symmetrical stand on both legs During the 
period of standing on one foot while walking 
the direction of pressure changes as is demon- 
strated in Figure 2 ^5 is the point of gravity, 
K the proportional weight of the body, M the 
effective muscle forces These relations differ 
greatly under pathological conditions In a 
limping walk due to a disturbance to the hip, 
the general distribution of forces is as shown 
in Figure s,fi 

When the neck of the femur is fractured, the 
general pressure force, R, is divided into two 
partial forces (Fig. 4), the actual pressure 
coinponent, P, and a shearing component, S, 
which has the gliding tendency. Both of these 
are important because of their biological effect 
on the formation of new bone, and the course 
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N umerous methods of treatment 
for non union of the neck of the 
femur have been advised and em- 
ployed Chief among these are (i) 
those of the osteosynthetic method sutures, 
short metal, bone or ivorj pms or screws, 
grafts, Rirschner wire, the Smith Petersen 
nail, the method of Bochler, Sven Johanson, 
etc , (2) plastic resections and ettupations of 
the head, and (3) reconstruction operations 
such as those of Albee, Brackett, and UTut 
man, with their various combinations and 
modifications, as n ell as those advocated b> 
Froehlich, Spitz>, Lexer, and many others 
Although many requirements for an ideal 
treatment of fractures have been achieved, 
and many studies have been made of the 
anatomical conditions of the neck of th«* femur 
m relation to the iormnion of callus, the 
chances for direct stimulation of such forma 
tion have not been improved ver> considera 
b!} Another approach, therefore, proved to 
he of great importance m the further develop 
ment of this problem, namelj a method of 
supportive osteotomy presented by "Lorem 
and Schanz 

Lorenz rediscovered an operation the de 
scnption of which was first published in /S94 
by Kirmisson m the Resue d Orthpedie This 
operation had been used bj Hoffa Drchmann 
and Froehhch, but had been forgotten 
Lorenz sav as an important factor of his 
“bifurcation” the support given to the 
acetabulum bj the angle of the osteotomy 
fragments v liaeyer, who developed the same 
method, believed the increased tension of the 
pehotrochantcnc musdes to be the roost im 
portant factor Schanz used another osteot 

Ftora lie Dfpertment of Surgery Divisioii o\ CWbor«*^ 
tniversity of Celifomia Jfrd'cal School »Bd treOrtoopoic 
Cerxiceof Ml Zjonlto piUl , , . 
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omy which provided support for the lonti 
border of the pelvjs by angulation of the frag 
ments of the femur This subtrochantm 
ostcotomj, originally worked out for the 
treatment of congenital dislocation ol ttehp, 
results in artifiaal lengthening of the le^ 
abduction, and prevention of fuitbe: up'Ratl 
glidinj,of the head Hass modified the method 
of Lorenz and Sdianz and recommended th 
inlertrochantenc osteotomy 
These methods, already suggested as raeans 
of support to the pelvis, thereb> reduangtbe 
might bearing of the head and the icmi 
struction of the physiological rdalions of 
muscle, led finally to the work of Pauwels 
Camifz, and MeJV/urray 
The operation which Carmlz (Got''«"hwg> 
described m a publication, 1931, was based os 
obsenatjons on the gliding merhanism ol the 
trochanter, which caused a steady up ^ 
down movement in the fracture Ire, and thus 
led to resorption and necrosis CamiU p« 
formed a straight or wedge shaped e«« 
capsufar osteotomy m the upper part of tw 
femur with an angulation of the fragments v 
froTV 20 to 30 degrees in order to restore the 
support of the weight of the body to its norma 
place under the center of the acetabulum 
This waa also McMurray s idea, and to? 
results of the two operatiois are almost 
identical Both of tboe methods of oslwWmy 
considered the damaging irfluence of 
forces upon the fragments, and 
eliminate them as nearly as possible tff 
deasive factor in the roamtt.nance of the ran 
union was improved thereby, namely, 
mechanical alterations and correlations ot nc 
fragment' The factor remaining was m? 
ability of the bont to form uahus 
Pauwcls attacked the problem by wa 
structing new physiological condition w c 
might through their mechanical cOicieno. 
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Fig 5 A, Drawing showing a fracture of the first degree, 
the angle of the fracture line is 30 degrees Only the pres- 
sure force is in operation. B, A fracture of the second 
degree, the angle of the fracture hne is 30 degrees Only the 
shearing force 5 is in operation C, A fracture of the third 
degree in which the angle of the fracture line is 70 degrees 
The shearing force, S, and the tension force, T, are both in 
operation 


of the formation of callus The technical, 
merely preparatory, procedure of reclination 
IS accomplished by means of Schanz’ high 
subtrochanteric osteotomy 
The procedure is as follows The degree of 
the angle between the line of the fracture and 
the transverse diameter of the pelvis is deter- 
mined The roentgenogram is best taken 
when the patient is in a standing position with 
the legs parallel If such a him cannot be ob- 
tained, the method as demonstrated in Figure 
7 will give satisfactory results In order to 
achieve an angle of less than 30 degrees the 
number of degrees the fracture hne must be 
decreased is calculated An osteotomy either 
straight or wedge shaped is performed below 
he lesser trochanter Prevention of later self- 
straightening of the fragments, as has been 
requently seen, makes a removal of a wedge 
advisable. 

The most important orthopedic procedure 
actually consists in rotating the head of the 
emur and the fracture line downward to the 
angle determined necessarj^ for an effective 
Qirection of pressure force, this can easUy be 
y rotation of the head halfway down- 

niv • ^11 correction may be 

ained by abduction of the distal fragment 

osteotomy fragments are 
m\ea in the desired position The use of 
anz screws or pins, which are later incor- 



Fig 6 Drawing illustrating the effects of the change in 
the angle of the fracture line A show s the normal condi- 
tions, the physiological body-gra\ ity, R, and its pressure, 
P, upon the head of the femur, the position of the greater 
trochanter, T, and the physiological tension of the pelvp- 
trochanteric muscles B shows the conditions existing in 
non-union of the neck of the femur the free actmg shearmg 
force As, the upw ard displacement of the greater trochanter 
and the disarrangement of the coordinaUon of the pelvo- 
trochantenc muscles C, After the reclmation operation, 
the pressure force P, is again in operation , the free shearing 
force has been eliminated, downward replacement of the 
greater trochanter has been accomphshed, further displace- 
ment IS prevented, and the pelvotrochantenc muscles are 
again coordinated 

porated into the cast, is very helpful One is 
driven into the upper fragment, connecting 
the greater trochanter and the head of the 
femur, which facilitates the rotation of this 
part and prevents moving or slipping of the 
head The other pin is placed below the site 
of the osteotomy. These pins not only allow 
exact measuring of the angulation, but also 
guarantee dependable fixation. These two 
factors, rotation of the fracture line and fixa- 
tion of the osteotomy fragments, are the im- 
portant features for achieving the expected 
result of the reclination 

The rest of this operation is technically 
very simple The proximal screw should be 
inserted at a right angle to the femur. The 
distal screw is placed at an angle of go degrees 
minus the angle around w'hich the fracture 
hne is to be rotated This allows the lower 
screw to be brought parallel to the upper one 
after the osteotomy (Fig 8) If a wedge 
shaped osteotomy is done, the point of the 
wedge should be directly underneath the 
trochanter minor It is advisable to make the 
distal line of the wedge more or less straight 
transversely with the upper line slanting 
downward This will prevent an upward glid- 
ing of the distal fragment before the cast is 
applied 
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Fig 3 Drawing showing the dutnbution of the forces 
lUustratfd in Figure a m a subject who walks with a lunp 
caused by injury to tbe hip (sec Fig 4) 

of the process of healing ill be determined by 
^hich of these a forces is predominant Ac 
cording to the law of Rouv if the shearing 
force outweighs the pressure force, the growth 
of bony callus will be prevented but forma 
tion of connective tissue will be stimulated 
This «hearing tendenc> also causes a tractive 
force, either of which is able to transform even 
well developed bonj tissue into fauU> con 
nective tissue 

The effect of free shearing force vanes 
grtatly since it depends on the direction of the 
fracture line that is the angulation of the 
fracture line m relation to the transverse 
diameter of the pelvns Pauwels proved that 
this force becomes effective fir’^t when the 
angle is about 25 degrees At a smaller angle, 
functional pressure alone acts upon the regen 
eration With an increasing angle there is less 
pressure and increased «heanng 

The head fragment can be exposed to 3 
mechanical forces different in pnniiple name 
ly, pressure, shearing and tension For pur 
poses of prognosis and therapy therefore 3 
groups of fractures can be distmgilished 
(i) Fractures of the first degree in wbch the 
angulation of the fracture line to the trans 
verse diameter of the pelvns is 30 degrees or 
less The mechanical force results in func 
tional pressure only or at least predominant 
Ij upon tbe zone of regeneration (a) Frac 



Fif 4 DrawingjboHinglhechangeinthePrejsurefortt 
after fracture of the neck of tie femur S (see Fij i) a 
now divided into thepressure ccmpoaenl P, and s shtsiux 
component S 

lures of the second degree with the angle of 
the fracture line above 30 degrees Tie 
mechanical force in this fracture is free shear 
ing, S, and the force of pressure does nol 
operate (3) Fractures of the third degree in 
which the fracture line is usuallj above 70 df 
grees In these cases the mechanical force » 
that of free shearing S, combined mth 
traction or tension, T, thus constituting iw 
injurious forces (Fig 5) 

As Pauw els found that free sheanng force is 
almost eliminated when the angle of tie 
fracture line is less than 30 degrees an' 
therapeutic procedure should diminish the 
existing angle to one of 30 degrees or c'-en 
less so that only the pressure component will 
act upon the fragments The operation ful 
filling these conditions is called “reclirtalion 
Its object IS to transform the existing fracture 
into a fracture of the first dvgree according to 
the classification given above so that the 
mechanical force, existing in the non union « 
changed from shearing or tension to functional 
pressure The operation of rcdination i< 
therefore different from all other methods 
because instead of merely appljmg support 
to the fracture in an attempt to induce heal 
ing this operation utilizes a new pnnapie 
functional pressure as a healing agent 
TTie orlhopcdii. significance of the Pauwels 
operation is the change m the mechanical sc 
up to obtain a ph} siological basis for the hea 
mg of the fracture The angle of the fracture 
line in relation to the transverse diameter 01 
the pchis IS changed so that it becomes le^ 
than 30 degrees This leads not onI> to re 
rcction and adjustment of anatomical lea 
turcs but also to a phj-siological stimulation 
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injury does not seem to make much difference 
in the final result, in the literature are reports 
of cures 2>^ years after the fracture One of 
my own patients (Case i) was operated on 6 
years after injury. 

As has been explained, reclination is ex- 
pected to result in physiological stimulation of 
the formation of callus and stabilization of the 
fracture Moreover we find the following 
secondary results no less important (i) in- 
creased abduction of the injured leg; (2) 
lengthening of the leg to partial or full correc- 
tion of the shortening, and (3) disappearance 
of the Trendelenburg phenomenon 
The elimination of the shearing force is the 
pnmaiy- requisite for a successful osteotomy 
of the neck of the femur The various types of 
osteotomy advised for these non-united frac- 
tures have proved successful for the most 
part Although devised primarily to relieve 
the head of the femur by giving additional 
support, they also resulted usually in the 
elimination of shearing forces It is this 
feature which made them successful Gaens- 
len, who first mentioned the name of Pauweis 
in the American literature, advocated Schanz’s 
high subtrochanteric osteotomy, “provided 
that the distal fragment of the neck can be so 
placed as to provide an under pinning for the 
head and, therefore, an elimination of the 
shearing action at the fracture site ” While 
this is possible only when the angle of the 
fracture line is reduced, Pauweis’ reclination 
has the latter as its starting point Naturally, 
there can be no one method of treatment for 
the non-united fracture of the neck of the 
femur, for every different kind of fracture has 
Its special mechanical correlations It is 
necessary, therefore, to know the acting 
forces and their mechanical effectiveness in 
each case 

The results of the rechnations done so far 
have proved very satisfactory The com- 
paratively simple procedures w’hich make the 
exposure of the joint, capsule, or fracture line 
unnecessary, considerably reduce the risk of 
any major operation of this type 

It has been demonstrated that after the 
rcclmation operation, even a fibrous union 
maj be transiormed into real bony tissue 
" ich is proof of the effectiveness and im- 




Fig 8 A, left The proximal screw should be inserted at a 
right angle to the femur, and the distal screw at an angle of 
90 degrees, minus the angle around which the fracture Ime 
IS to be rotated B, After the osteotomy the 2 screws are 
parallel 

portance not only of the mechanical forces but 
also of the change and restoration of the 
physiological forces The knowledge that 
mechanical forces decidedly influence the 
healing process of the fractured neck of the 
femur brings the problem considerably closer 
to a solution, improves the prognosis, and 
after more experience, will probably greatly 
affect our indications for operation 

CASE HISTORIES 

Case i (Figs. 9, 10) S M , a tailor, 52 years of 
age, was first seen in September, 1935 Six years 
previously he had fractured the neck of the left 
femur He w'ore a cast for 3 months, then began to 
walk with a spica cast applied from hip to knee 
After 2 months of this, he walked with crutches and 
later with a cane He was unable, however, to tvalk 
more than 3 or 4 blocks without becoming tired and 
suffering pain in the left hip This had become worse 
during the last 2 years 

On examination, the left leg was found to be 
inches shorter than the nght and the muscles were 
atrophied Flexion of the hip joint was 25 degrees, 
abduction 20 degrees, and adduction 15 degrees The 
Trendelenburg phenomenon was positive X-ray 
examination showed a non-united fracture of the 
neck of the left femur 

Pauweis’ reclination was done on October 29, 
1935, and, on December 10. the cast was removed 
from the knee dowm Six days later the screws were 
removed and, on December 24, the remainder of the 
cast was taken off Within a week the patient was 
allowed to sit on the side of the bed, and on January 
I, 1936, he was able to walk wuth crutches On the 
sixteenth he was discharged from the hospital, using 
canes One week later he returned to his work as a 
tailor and, a month after his discharge from the hos- 
pital, he was able to walk without the use of a cane 
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Fig 7 Drawing to illuitrate the calculation n«tess4»y 
lorthePaowelj operation A Tlieangleofthefracturctine 
to the transverse diameter oJ the pelvis i$ 6® degrees 
B The angle oi the fracture line is routed so that it be 


comes less than jp degrees fju this jnstADce rS dfjms' 
\ rotation of gj degrees was reouired C To acwmp'ai 
the routjon required a«edge withaaangleof 
at the point u removed D The end result 


One of the advantages ol this opefation is 
that minor technical failures do not affect the 
end result In the first case done m California 
the displacement mentioned occurred that is, 
slipping of the distal fragment The x raj 
film (Case i) showed a result almost file that 
of a bifurcation set there was no delav or 
disturbance in healing Neither does it matter 
whether the site of the osteotomj is chosen 
slightly above or below the determined place, 
a factor which in other tj-pes of procedures 
maj doom the operation to failure 

In addition to those mentioned, other ad 
vantages are The original fracture and the 
osteotomy fragments are firmly fixed by 
means of the pins or screw* which are incor 
porated into the cast (a single spica including 
the foot) Any motion of the fragments is 
prevented and the patient* suffer no pain 
They can easily be moved in bed without 
great discomfort so that the treatment danng 
the entire period in w hich the cast is on can be 
managed easily and comfortably The patient 
can be turned upon his abdomen frequently if 
he choo«es or if dehjcd bowel movement 
makes it neccssarj 

In the average case a slii,ht formation of 
callus around the osteotomv should be present 
b) the sixth week after operation At this, 
time the setev are temovea Two davs. later 


the cast js opened ind the patient remains for 
2 or ^ days in the lower shell which is then 
removed Almost from the beginning the 
patient i> advised to exercue his qu<ii 3 n«ps 
muscles and is taught to do so In most cases 
I remov ed the low er part of the cast, from the 
knee joint down about the third or fourth 
week and advised exercues to prevent 8tiffn'‘s 
in the knee after removal of the cast Such 
stiffness mJI delay the entire progress A^t« 
the seventh or eighth week the patient should 
be able to bo out of bed part of the lirw** 
forced movements arc stnetiv forbidden Ine 
patient may receive some htat and catdul 
massage and should be able to move about on 
crutches after 5 or 6 davs After vvalki^ 
about 2 vv eets w ith crutches in the fio<pita? he 
should go home with canes that »s 
about (ht tenth week after operation 

It IS not ncccssarv to wait until callus has 
formed in the iracture this usually 
several months, but in spUc of this fact tnr 
beanng power of the injiirid leg will develop 
surpnsmgK fast and a comparativcK fast 
resumption of work can be expected 
(Case i) and a secretary (Case 2) were abii t 
work 12 weeks after the operation ’ 

between the ages of 12 and 6^ vears have Wf 
optrated on and no failures have been « 
ported so far Tht length of timt after 
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Fig II (Case 2) A, Roentgenogram showing the pa- B, Roentgenogram taken weeks after operation 

tient’s condition before operation, 2^ years aRer injury C, Roentgenogram taken 15 months after operation. 

tion was performed and a cast applied The patient right knee was slightly affected also The patient 
used a walking caliper brace until May, 1937, when was very nervous, both legs were tender, and she 
the roentgenogram showed non-union still present refused to attempt any exercises For many w eeks 
On May 24, 1937, Pauwels’ reclination was done she could not stand, even with the support of 
On July 8, the screws were removed and r week crutches By December, 1937, however, she w'as 
later the cast w'as taken off Within a week he was able to walk comfortably on crutches 
able to walk with two crutches and early in August Case 6 (Fig 13) Mrs G B , 36 years of age, 
he used only one cane In October, he was dis- sustained a fracture of the neck of the right femur m 
charged to return to duty which would not require March, 1933 Traction was used, then a Whitman 
long periods of walking or standing cast, and finally a supportive walking brace A 

Case s ‘ Mrs T B , 45 years of age, had a frac- roentgenogram made in January, 1934, showed non- 
ture of the neck of the left femur on December 24, union Pauwels’ reclination was done on April ii, 
193d It was reduced and a cast applied The patient 1934, and the patient left the hospital loj^ weeks 
remained continuously in bed for 5 months when later Within 4 months after discharge she was able 
x-ray examination showed non-union of the fracture to engage m her usual activities 
On May 24, 1937, Pauwels’ reclination was done Case 7 ^ (Fig 14) G D , a lumber worker, 56 
On July 8, the screws were removed and i week later years of age, fractured the neck of the nght femur 
the cast was taken off The osteotomy had united, on April ii, 1937 A Whitman cast was applied, but 
lit there w'as a contracture of the left knee, the on July 28, no union had occurred Pauwels’ reclina- 

hatient of Dr E M Townsend aPaticnt of Dr John and Dr Edward LeCocq, of Seattle 



accident, before operation, B, 6 months after operation 
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Tig g (Casei) A RoentBcnogram showing ihe condition before opwaticm wore 

than 6 years after the accident B, 4 weeks after operation C \ jear and » hau 
after operation 


Examination g months after his discharge showed 
the left leg to be only half an inch shorter than the 
right abduction was 40 degrees and the Trendelen 
burg phenomenon was negative He was able to 
stand on the left leg without difficulty and walked 
with no pain or discomfort His limp was very slight 
Cases (Figs ii, is) JIiss H C 30 years of 
age fractured the neck of the right femur in October 
r93j She nore a cast for 3 months but had no fur 
ther treatment She used crutches lor $ months 
Fourteen months after the injury she first noticed 
discomfort and & cracking sound in the right hip 
which disappeared Six months later discomfort and 
^e cracking became worse so that she began to 
limp and within a few months she was unable to 
walk without crutches She could bear no weight on 
her right leg , , . . v* 

Examination in Februart 1930 showed the ngnr 
leg to be iK inches shorter than the left and muscu 
lat atrophy was noted There was no abduction or 
rotatjon and Pexion was limited to about 60 degrees 
\ raj examination showed a non united fracture ol 



the neck of the right femur with atrophy of th' head 
and artbntic changes of the head and acetsbul -1 
PauweU rechnationwasdoneonFebniatys 
After 4>d weeks the lower part of the 
off and the strew# were retroved a ;e«mer im 
remiindw ol the cart .ae taint o« “ ’’’i,'. 
Because of pvehtle and nephrolithias s the prtuet 
itae unable to be unt ul bed n«'l' 
lie besan to »all e.ilh ctutclee Tee jetlt ki t 
she .ae discharged Item the be ptal “ '"J 
With the aid ol a canes and bj May 1 sre te «<“ 
her work as a secretary 
This fatient was examined again on Ju|v 1, WJ« 
At that lime she walked comfortably 
port suffered no pain 

limp The right leg was about ” ®*i. 

inch shorter than thelell The Trerdtltubatgpbe 
nomenon was not esident ^r... «uf 

Cases' F W B.apamttr W>««sofage 
lered a fracture of the neck of the 

May 1035 Traction was apphtd and a T 

sS’nt uS u«d I .eeleltee the >«*»>; j SS 
mauredactiari was performed and a cast ,t. 

Tn wemhee he begun to ,.Il » 'uw 1 
the aid of a caliper brace Two 
roentgenogram showed non union and a 
ab oiption of the neck of the femur , . ^ 

On December s «93S rWO«^ 

performed and on January 17 sad 

from the knee down On , jjj.s Ulef 

the ie#t of the cast were removed F^f , 

he was able to he up on crutches He baa »“ 
difficulty in adducting the right leg and 
right knee On March ao «36 he 
frLi the hospital At Prese-U he 
nor discomfort and walks with > R 

Case A* F F a seaman S ,0,6 

,„S5 rttcuccl ol tf. . ght too, on 
Traction was employed for r morth then man i 
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ing to non-union Their damaging action 
cannot only be eliminated but can actually be 
transformed into physiologically important 
pressure forces by changing the mechanical 
requirement, that is by decreasing, to less 
than 30 degrees, the angle of the fracture line 
to the transverse diameter of the pelvis This 
operation, called reclmation, is accomplished 
by means of Schanz’ high subtrochanteric 
osteotomy 

The results expected and obtained in all the 
patients operated on so far, are 
I Physiological stimulation of the forma- 
tion of callus as a result of the elimination of 
the shearing forces and the substitution of 
pressure forces upon the fragments 
2, Prevention of further displacement 
through upward gliding of the fragment of 
the shaft 

3 _ Stability of the affected leg with the safe 
bearing of weight 

4 Reconditioning of the pelvotrochanteric 
muscles 

5 Downward replacement of the greater 
trochanter 

6 Increased abduction of the injured leg 

7 Artificial lengthening of the leg 

8 Disappearance of Trendelenburg’s phe- 
nomenon 

In addition the reclmation operation has 
certain advantages not found in other 
methods 

1 The operation is technically simple and 
can be performed in a comparatively short 
time 

2 There are few chances for technical 
failure 

3 There is little pain after the operation 

4 The management of treatment during 
ne penod when a cast must be worn is easy, 
as IS the after-treatment 
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5 The period of hospitalization is com- 
paratively short, (usually from 10 to ii 
weeks) 

6 Early bearing of weight may be per- 
mitted, it is not necessary to wait for the 
formation of callus 

7 The patient may return to work com- 
paratively early 

I ^\lsh to express my thanks to Dr L D Prince, Dr E 
M Townsend, chief surgeon of the D S Ivlanne Hospital, 
San Francisco, and to Dr John and Dr Edward LeCocq, of 
Seattle, for their co-operation in allow ing me to use their 
material for operation and presentation of these cases 
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fjg 14 (Case?) A Roentgenograratakeo^monUisafler jK weels after operation C Roentgenogram 8 «fel« 
the accident before operation B, Roentgeoograw taken after operation 


tion wasdoneon August x Seven MeeUalteropera 
tion the screws were removed and a week later the 
cast was taken off Two days alter removal ol the 
cast the patient was up on crutches On October 6 
however the patient was dropped b> a hospital 
employee and had to be kept m bed lor several 
weeks He was discharged from the hospital on 
Novemberj rpi? still using crutches By January 
1938 he was ab'e to alk witho-t support 

All these patients had sati<ifactoo results as 
to the expected features The youngest 
patient was aj, the oldest 56 years of age 
The latter (Case 7), was operated on soonest 
after injury (4 inonth*) It was felt that the 
delayed union would Itad to a long penod of 
disability even if a later union should occur, 
and that the operation might shorten the 
convalescence Case i is interesting because 
It demonstrates that, eycn 6 years after the 
fracture the defectively built union between 
neck, and head was gradually being trans 
formed info bony callus Because of the in 
creased stability after the operation this man 
as well as the patients described in Cases 2 4 
and 6, were able to start work long before the 
formation of callus was evident in the roent 


difficulty mostly in adduction of the affected 
leg and flexion of his knee joint which caused 
some delay in his return to work Stability 
and weight bearing were satisfactory ahou^ 
weeks after the operation In Case 5 t«K 
was an unusual weakness and atrophy of bota 
legs as well as stiffness of both knee joie» 
Scyera! weeks after the cast was remoym 
sufficient stability of the leg could be provW 
weight bearing was possible, ana p»wy« 
motions in all directions had greatly im 
proved let there was extremely s®'' 
progress m w alking In Cases 3 and 5, the fui 
length of the cast was kept on for about , 
weeks, a fact which indicates the jmpo tance 
of the early use of motion and exercises, c> 
pecially ol the knee joints h-ven though we 
patient might be slightly more oomforta 
the full length of the cast it is ‘ 

remove the cast from just above »ne 
downward at about the third to fourth 
This procedure is particularly wise m m 
patients w ho before the operation, «how e 
marked muscular atrophy or limitation 0 
mobility of the knee 


genograms ^ ..1. SLStiLyRy 

Two patients had never walked during the , .. . v. nir nnd traction 

tunc berween the accident and the op^tmii h n Icr^he Smg 

V w-vlked a fcvv months with forces dtcididly hinder ine neaung j , 

otSc! .°„d cal.per taco (Case „ Ha had ,h. faac.ured n.ch of .he /e.aur 
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considered mentally and physically unsuitable for 
they -will prove as unsatisfactory as do similar pa- 
tients vith any plastic operation The comphca- 
tions to be feared should be carefully explained to 
the patient before operation In our expenence 
they have not been serious but may be trouble- 
some Despite the magnitude of the operation 
there has been no mortahty and the dangers are 
purely those of a general surgical nature The 
commonest is necrosis of areas of the skin flaps 
used in the reconstruction, but with improvement 
in technique and care taken not to make these 
skin flaps either too thin or too long this should 
rarely occur Partial necrosis of the pedicles or 
the mpple is now a rare complication and occurred 
more frequently when the external breast pedicle 
was utilized Despite the size and importance of 
the long thoracic artery, its value as a source of 
supply to the mpple and areola is not great The 
mpple largely depends on the perforating branches 
of the internal mammary artery Partial necrosis 
of the breast pedicle itself is unquestionably the 
result of bad technique Either the blood supply 
has been cut down too much, or the pedicle ro- 
tated too abruptly with interference to the blood 
supply Hematomas may occur but are unusual 
if hemostasis has been carefully attended to and 
drainage instituted for 48 hours Sepsis is uncom- 
mon and IS usually the result of a hematoma or an 
infected stitch The treatment of these complica- 
tions Will be dealt with later 


PRE-OPERATIVE PREPARATION 

On the evening before operation the entire chest, 
back and front, is prepared together with the 
arms and upper part of the abdomen, ether, soap, 
and spirit being used The whole area is painted 
uith acnflavine solution I'looo and covered wuth 
a sterile jacket This treatment is again apphed 
on the operatmg table 


OPERATING PRINCIPLES 

The surgical ideal is not only to reduce the 
breast to a normal size but to restore it as far as 
possible to Its classic shape, retaining as much of 
Its normal function as possible To do this the 
breast tissue and the covenng skin constitute two 
separate problems _ Reduction in the amount of 
reasl tissue is carried out in two ways 
a Resection of the lateral half of the breast 
prcserimg the perforating branches of the inter- 
a mammary artery to form a freely vascular 
ernal pedicle with the nipple and areola neat 
inc nwsl dependent portion 

nf tu upper and middle portion 

0 breast to form a double shaped pedicle so 




Fig I Operative position half sitting with arms spread 
to give access to axiliEe Breasts dependent 


preserving the lateral thoracic artery in addition 
to the medial blood supply and carrying the mp- 
ple at the apex of the U 

Reduction of the covering skin has also taken 
two forms" 

a A single upper flap through which the nipple 
IS transposed thus givmg a single transverse scar 
m the submammary line 

b Double lateral flaps with excision of an in- 
verted V shaped portion between the nipple and 
the transverse submammary mcision The for- 
mer is to be preferred if the transverse scar can be 
made so short that it does not project into the 
axilla It is inconspicuous, does not limit move- 
ment m the breast in any way, and except in its 
most lateral portion is not usually hypertrophic 
in character Two stages are almost always re- 
quired for Its satisfactory use The latter has the 
advantages of producing a better shaped breast 
with a shorter submammary transverse scar, and 
the operation can more frequentlj' be performed 
in one stage than wdth the single upper flap 

SELECTION OF T"VPES OF OPERATION 

The internal pedicle is used m almost all cases 
and has been found entirely satisfactory as a 
means of preserving the blood supply of the nip- 
ple The double pedicle has its particular field in 
those cases in which general obesity is a factor and 
in which a well marked axillary fold is character- 
istic of that individual Here it is as well to make 
a breast in keeping with the type of body habitus 
of the patient rather than attempt to construct 
something of more classical proportions For- 
merly we adhered as far as possible to the single 
upper flap method of skin reconstruction because 
we felt that the cosmetic result was better with- 
out a vertical scar and the liability to skin necro- 
sis less Since v. e have adopted the manual method 
of skin separation, however, necrosis has practi- 
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T 0 DA\ there is little need to justify 
plastic surgical procedures on the pendu 
lous breast It is a field as genuine as 
anj other m reconstructive surgery pro 
vided its limitations are recognized and the cases 
are carefully selected Mammary hypertrophy 
and ptosis probably result from hereditary influ 
cnees, glandular excesses or defiaencies repealed 
pregnancies, obesity , or other (actors acting on a 
poorly diced structure A constantly repeated 
genes of physiological changes gives little oppor 
tunitj for the recovery of lost tone The retro 
nammary fascia and suspensormm mammai are 
in themselves weak supports and are unable to 
sustain any prolonged increase m the vveightof the 
breast The shin, probably the most imporlanf of 
the fixative structures, must retain its tonal qual 
itv and elasticity if increase m gland weight is not 
to be followed by stretching and mammary de 
seem The difference between the ordmary ptotic 
breast and the huge hyTiertrophy of gynecomastia 
is probably determined by these hereditary and 
mechanical factors and the degree of endoenne 
influence 

TYPES OF SIAUUAKV ItYPERTHOPin 
I Long flabby pendulous breasts with or with 
out glandular hypertrophy of the most dependent 
portion and charactenstic of the adolescent girl of 
othenv ise normal build buch breasts in all proba 
biUty are of purely hereditary and endocrine 
origin 

2 Broad heavy breasts which develop with 
obesity and are associated with it and with preg 
nancy 

3 Sac like dependent breasts followingobcsitv 
reduction and pregnancy 

4 True gvnecoffastia A hvpertrophic condi 
lion of the glandular elements of the breast result 
ing m one of enormous proportions These cases 
are not common 


5 Asymmetn This is probably a congenital 
deformity 

Primarily the indications for operation are con 
cerned with the undesirable symptoms produced 
by the size of the breasts themselves le weight 
general tiredness backache faulty posture sub- 
mammary mtertngo and so forth Maavoflhi^t 
enlarged breasts are painful, and the patient can 
be o^rved in the out patient department ol the 
hospital supporting the breast with her band 
while waiting for examination Limitation of «o- 
Oaf activities are of importance, for riding swim 
miRg and dancing become impossible and ih* 
patients olien exhibit psychic disltitbaticts as a 
consequence It is prudent, however tobecau 
lioos with many of thesepatientsforweare deal 
ing with a type in whom no plastic eperatien 
should be undertaken without great cirwir p« 
tion it Is important to discnimnate carefully be 
tween those who will derive lasting benefit and 
happiness from operation, and those who «vU 
never be satisfied whatever is done The r've 
dure should be fully explained to the patient and 
the nature of t?ie scars shown to her ii pcssibl bv 
means of photographs so that she fully resu-f’ 
what tbe end result vv ill be 

This IS an operation of considerable magniiudc 
It IS done largely for the comiott of the patvtot « 
that il It IS worth while the nsV. must be c^k 
spondingly small The patient must be m good 
health prior to operation and the operation itseii 
conducted under ideal circumstances Complete 
physical examination should be insisted u^n a 
the co-operaiion of the patient s gereral prscti 
tioner sought in order that nothing is overloote 
Operation should not lake place during *he ice'' 
stTua! period Patients in poor general conditio 
and particularly those of asthenic habits win 
skins should be avoided or given an , 

of patting ihemsehes in the best possible ci n 
tion One should eliminate those who might 
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Figs a,Evena 
ant, circumnsion of 
a, Single upper flap ■ 
sun surrounding ar( 
picius of vessels e, 
points Extension o 


nd firm stretclung of nipples by assist- 
areola b, Double upper flap method 
method d, Superficial undercutting of 
:ola, thus avoiding injury to subareolar 
Application of four forceps at indicated 
f undenmnmg at deeper level 


from the new nipple position to the top of tl 
areola, and from the bottom of the areola dowi 
ward to the submammary groove It is better 1 
mark out on both sides with Bonney’s blue all pn 
mmsions before the skin is actuaUx' cut i 
rai mistakes be made in the symmeti 

pwF of the breasts These markings, box 
final’ rather as an initial than as 
wbAr5^u ^imration may be necessai 

tliA K eventually adjusted to i 

ine breast tissue (Fig 2). 

areolE are now circun 
distancA^^fu'^'u undermined for 

to the^^ 1 ^ / laterally without damaj 

° The verUcal i 

made for th opened and preparations ai 
its st-in separation of the breast tissue froi 
bx- Formerly this was carried 01 

ci'ated ^ Lnife, a procedure assi 

an almost n been supplanted fc 

almost bloodless method which can be rapid] 



Fig 4 a, Separation of breast tissue from sLm by strip- 
ping with gauze b, Incision bne for formation of internal 
pedicle c, Incision Imes for double breast pedicle 


performed After the preliminary periareolar un- 
dercutting has been done, the gland is separated 
from the skm by blunt dissection with gauze held 
in the fingers almost in the same way as one would 
skin a rabbit It xxdll be found that the breast 
shells out with ease and xvith a minimum of bleed- 
ing, thus leaving the important subcutaneous 
plexus of vessels attached to the skin. The few 
bleeding points are secured and tied (Figs 3 
and 4) 

The formation of the breast pedicle The internal 
breast pedicle is made by an S shaped incision 
xyhich begms along the lower border of the second 
rib, sweeps down vertically at the level of the in- 
ner border of the areola, turns laterally to skirt 
the nipple, and is carried ofi medially to the end of 
the pendulous breast. The double pedicle is made 
by the removal of a V shaped portion of the upper 
middle se^ent of the breast followed by com- 
plete mobilization of the inner and outer pedicles 
xx-hich are reduced in size to form a U shaped tube 
of br^st tissue carrxung the nipple at the apex of 
the U In the case of the single internal pedicle 
It is rotated upon itself laterally until the nipple 
corresponds to the posiuon as marked on the skin. 
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F ig a a Detemunation of ntw pasiiioA by joterteeting circle* using the Buprastemal and 
^phoid notches as centers Radu vaiy with body habitus but are«ithin fimitsindi aied bandc 
1 osition of scars after operauon b aflerdoubteflapOpeiatiOQ c after single flap operation In both 
cases nippies tool: lomard and outward 


cally disappeared so that the lateral flap method 
which does not require a secondary operation so 
frequetiUv is becoming more popular Tliere are 
two absolute indicationa for its use (a) In moder 
ate degrees of ptosis when the upper flap is so 
short that the new position of the nipple is too 
close to the submammary incision (b) when the 
subtrammary incision would otherwise be too 
long and reach into the axilla 
AnesIhtSia Light general anesthesia— gas and 
oxygen superimposed on preliminary averlin or 
cvipan— -IS used routinely, as little ether being used 
as pos«ib!e If this ts given through a nasal intra 
tracheal tube the draping of the operation field \> 
greatly facilitated and the proximity of the anes 
thetut to the operatise field dispensed with 
Ponlion on the table It is an advantage to use 
an operating tabic which breaks in the center so 
that the two ends can be elevated to give a semi 
silting position with the patients chest at an 
angle of 45 degrees to the horizontal Thus the 
breasts fall into their normal dependent position 
and the measurements for the position of the nip 
pies can be more carefully made With the anes 
thetist supporting the head and a nurse pulling 
forward on each arm the anesthetized patient is 
drawn up into full sitting position and the skin of 
she enure chest and upper back again sterilized 
She IS then laid squarely back on a stcnlo sheet 
placed beneath her care being taken to see that 
the shouWers are level The arms arc then placed 
aVimW walh the hands behind the hips The ante 
HOT surface of the chest is towelled off from the 
sternal notch above to the upper abdimten below, 
and lateralli excluding the axill® and arms If 
this ic done symmetrically the accurate plaong of 
the breasts will not be confused by extraneous 
irregularities (Fig 1) 


Measurements for the nipple positions an 4 mad 
tng of incision lines A great number of methivi. 
have been described for the accurate placing oi 
the nipples Some of them are coopUiled and 
diflicult to applv While it is true that an anw 
ciation of the classic form is probably helpliu a 
deciding this point some form of accurate rneav- 
urement should be made to avoid mblakesinthe 
level of the breasts and the intemipple distance, 
lor an error of half an inch becomes pinfuUy ap- 
parent at a later date Unquestionably ther 
tient s general ccnfifuration size and body hal> 
tu> must be taken into acuouni Assunurg ilit 
the levels are correct the commonest mi'take is to 
get the nipples and breasts too close together w« 
have found a large compass of great aid in c-Icu 
fating the new nipple position Using the sie^I 
notch as the tenter a circle is drawn with a radius 
varying between 6 to 7^ inches d'^Koding 
the height and shoulder width of the palicat. 
This IS intersected by a second circle on the xipn 
Old notch a« center with a radius half an inch 
than the previous circle The intersccuo" of 
two circles gives the approximate position £» 
mpples The intemipple distance Jiould 
be less than g inches and minor corrections can « 
made according to the judgment of t*'® 'yUh" 
The new position for the rupple is then maTl-ea oj 
stabbing the skin v ith Bonney s blue The assi? 
ant then stretches the areola: tightly and eic^ 
with two hands and a iK inch circle is ora 
round them with a vmahci compass thw . 
lar measurement varying in accordance 
wishes of the patient 11 the single UPP^^, *’ 
method is 10 be used a transverse 
Convexity upward k marted out Jrom the lo , 
end of the submammary groove If the 
method is to be utilized a vertical Iiw is ms 
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Fig 7 Double upper flap metbod a, Skin flaps held 
u ith forceps fitted round cone of breast tissue Marking of 
excision line b, Removal of excess skm to form double 
upper flap Insertion of upper and lower sutures Cuttmg 
off apex of cone to expose nipple c, Suture of nipple and 
icrtical scar 

gau?e dressing is then applied with mastisol fixa- 
Uon, arid this covered with wool and bandage 
Possible second stage operation Three to 4 
months after the first operation the condition is 
reviewed and careful note made of any irregulari- 
ties of contour or scars The latter can be excised 
and sufficient skin lifted to enable redundant areas 
of breast tissue to be removed At the same time 
the transverse submammary scars can be placed 
accurately in the submammary groove, and the 
closure effected by means of subcuticular sutures 
As a rule no drainage is required at this operation 
As a preventative against the development of 
keloid scars a dose of x-rays may be given one 
neck before and one week after this operation 

POSTOPURAXIVE CARE 

It must not be forgotten that some of the fac- 
tors which produce shock are present, loss of body 
flu’ *?^*'^’tsive tissue exposure, and loss of bod3’- 
uid. In our chnic the patient is transferred from 
le operating table into a w arm bed brought into 



Fig 8 a, Dependent excess of skin drawn dow'nward 
and marked for excision b, Excess turned upward and 
completion of marking in submaromary groove c, The 
same process is earned out m the single upper flap method 

the theater at the end of the operation No fur- 
ther hfting or disturbance is necessary for some 
hours Postoperative rectal fluid is always given 
as a routine and consists of hot tap water given 
by the drip method Sedative drugs can be given 
as indicated As soon as the patient is fully con- 
scious she may be raised from the prone to a sit- 
tmg position. The first dressmg should be done 
at the end of 48 hours, when if indicated the tubes 
may be removed Routme cleansmg of the whole 
area with saline and subsequent drjnng with spirit 
IS all that is required Stitches must be removed 
in a good hght with toothless forceps and fine 
sharp pointed scissors The alternate sutures 
round the nipple may be removed on the fourth 
day, and on the fifth day the remainder may come 
out together with a few from the main scars All 
the stitches from the latter should be out by the 
tenth daj'", the last being those hearing tension at 
the comers of the flaps Subcuticular stitches will 
also come out easily bj’ this time, but must be left 
longer if they will not slip out painlessly. After 
final removal of stitches application of a little 
sterile paraffin w'lU soften and cleanse the scars 
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Fjg s a Formation of internal pedicle of left breast F>« 6 a Rotation of pedicle and correct plarin cef 
Deep inci’ion to expose pectoral fascia Hand holds put fJe b,F«atioa of breast cooe to peetoralfaKia lftKwwij 
toberemo'ed b Internal pedicleeompfete Routionin sutures inserted to brint nipple c Jieieoaw 

dieated c Formation of double pedicle foltoumg removal suture for double pedi )e 
of upper central portion ot breast tissue 


the tail being secured to the pectoral fascia at the 
le>el of the second rib B> judtaous placing of 
plain cat^t sutures it is then built up into a cone 
pointing font ard and outward with the nipple on 
Its apex The cone should not be dragged or 
pulled in such a way that interference with the 
blood supply occurs In the case of double pedi 
cles these arc folded in \\ form to produce the de 
sired contour of the breast In both cases the base 
of the cone is fixed to the pectoral fascia and mus 
cle by a senes of interrupted catgut sutures (Figs 

4 , 5 6 ) 

Trcafm'Tif of the skin J?jpr The upper sLin flap 
li brought down over the breast cone and sufli 
cient of the submammary skin is excised to allow 
of easy approximation of the edges to form a sjn 
cle transverse submammary scar As a rule the 
upper flap is larj,er than the lower and should be 
“fanned m with interrupted sutures to make it 
as short as possible A fine hook is then inserted 
into the marked position of the new nipple on the 
upper flap a cone of skin is lifted and cut off tilth 
sharp scissors This wiU giv e a perfect circle and 


the nipple itself will be found l>wg beneath It » 
then extruded and sutured to the skin edge wiw 
finest silk In the formation of lateral flaps 
entire excess of skin is drawn together and down 
ward and a senes of Allis forceps are applied Iron 
the marked position of the new nipple to the sui^ 
njammary groove These are adjusted m sue 
way that the skin fits comfortably over the con 
of breast tissue the slack being taken up m 
grip of the forceps The amount of tension is not 
so great as to interfere with the blood supply 
the flaps The excess skin is cut away 
as a A and this suture line is completed A cim 
13 then drawn round the marked po«|Pon o 
nipple incised and the nipple extruded ana 
tured with fine silk as before The 
cess IS then trimmed m the submammary reg' 
closure being effected with fine 
sutures (Figs 7^9) 
skill at the ends of the transverse incisions 
are treated by the usual triangular ; .j, 

g d e 0 A small tube should be in^led at e^ 

end of the incisions and fixed with a suture 
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skin The abscess should be opened and drained 
Within a few days the necrotic portion of the pedi- 
cle can usually be seen and as much as possible 
cut away with scissors through the small opening 
necessary to dram it Eusol irrigation will aid the 
removal of necrotic material 

GENERAL PROGNOSIS 

The relief of intertrigo and the feeling of weight 
IS immediate The latter m due course leads to 
improvement in posture especially m young girls. 
From the psychological point of view the patient 
finds herself able to go among her friends with a 
new-found equanimity Those girls who feared 
married life with a sensitiveness amounting almost 
to melancholia regain their self-confidence Nip- 
ple sensation becomes fully established in 70 per 


cent of cases, and erectile innervation is preserved 
in all cases. Anatomically lactation should take 
place as some of the parenchyma with its ducts is 
left attached to the nipple, but it is doubtful 
whether it would be entirely satisfactory It 
must be remembered that an unoperated upon 
hypertrophied breast is not usually a satisfactory 
milk-producing organ. Data on the subject of 
postoperative lactation are not yet sufiicient as m 
experience many of our patients are unwilling to 
institute breast feeding being overwhelmed by the 
quite unfounded fear that hypertrophy may re- 
cur. 

In conclusion there would appear to be no 
question as to the satisfactory end-results of this 
operation provided that all the precautions enu- 
merated are carried out 
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Tig 9 i Closure of submimmary incision nith inter 
ruptra fine suit sutures b Suture competed double upper 
flspmetbod c SuturecompIetedsingleu^rdapmelbM 
UpMrflspisfanoeifinCosborterloirerone del Method 
of dealing with escess skin at ends ol incision without in 
cieaung toul length oi star 

As regards contalescence many of these pa 
ticnts tend to overtax their strength too soon after 
operation The} feel their friends etpect them to 
resume their social activities as soon as they leave 
thehospitalon thefourteenthday andconsequent 
1} they are apt to suffer from a marked nervous 
reaction to what must of necessity have been apro 
found physiological and psychological disturb 
ance This can easily be avoided by a short penod 
of convalescence in the country or preferably at 
the seaside This gives an opportunity for nerve 
recovery and stimulates healing softening of the 
sUn flaps, and absoqjtion of bruising Arm erer 
cises may be commenced during this time but 
vigorous movements should not take place until 
at least 4 to 6 weeks have elapsed following the 
operation 

t'os'siBi.E coupiacvnoNS 

Possible complications which may folio* oper 
ation are (1) hemorrhage, (i) «cp » (3) partial 
necrosis of skin flaps or pedicles 


Hemorrhage of slight reacUonaiy type is coin 
adent with recovery from the anesthetic, but if 
the tubes have been inserted as describe «tI1 
give nse to no disturbance Secondirv brnor 
rhage is uncommon and may produce eiternfl 
bleeding, or more possibly a concealed hrmatoni 
which IS revealed in tune by severe bniisitig loa 
of <»ntour, and interference wi th circuliiioo Tbe 
treatment is to evacuate the hematoma mih all 
aseptic precautions as there 1* a liability tomf« 
tion 

Sepsia may be evidenced by mild local stiwh 
infection Here variation of treatment is the tes 
note of success The removal of the infected stitch 
may be followed by dressings with eusol, hiper 
tonic safine, or glycerine and magnesium sulphate 
paste The aim is to establish mild antisepsis 
without damage to tissues If the patient is strong 
enough immersion m a warm saline bath is satu 
factory so long as the whole breast area is care 
fully dried with spirit subsequently Infection cl 
a hematoma requires thorough opening and drain 
age as soon as the diagnosis is made, a sinus lor 
ceps being passed through one of the meisiun lirts 
into the collection and followed bv a tube whid 
IS left in si/» until dramage ceases Generalun 
sepsis IS very rare in our experience and is t\i 
denced by rapid nse in temperature and pul*< 
with signs of diffuse local inSammation la flx 
only case in which it occurred the breail sr** 
throw n open immediately and Carrel DaUn lt«^ 
ment instituted with satisfactory results SheJ'i 
the incision lines be opened for this or atv othet 
reason they should be left to heal of tbtit ow 
accord It is a good rule in plastic surgery to avw'i 
secondary suture wherever possible 
Partial necrosis of skin flaps is an annoying c^ 
plication inasmuch as healing will be consiaerablf 
retarded Discoloration of the affected portion 
rapidly occurs and in a day or two the he 0 
demarcation is estabhahed In the case of sing< 
upper flaps it i> the lower edge and in theca^o 
lateral flaps the medial and lower comers Occs 
sionally the applications of warm saline even iS 
minutes will prevent more than a very sopeme^ 
losa but if the necrosis is more e<lcti«ive tt 
be encouraged to separate as soon as '■ 

order that epitheluation may proceed " 
loss IS tartly more than one square inch, ana m 
rule IS not worth grafting A simple dosing 0 
tulle gras renewed daily after a warm bain " 
effect rapid improvement If the scarring tesu 
mg frorn the sfan loss is unpleasant it ts ues 
moved at the second stage operation 
Ncchkis of a portion of the pedicle will M 
denced by an abscess pointing undemeatn 
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VJm ? DiduscK 1^31 


ngW Kidney 


renal veesels 


{pelvis of Kidney 
greatly dilated 



ureter 


anterior surtaeel 
of Kidney ) 


aberrant vessels 
to lower pole 
causing obstruct I orx 


Fig I Antenor surface of right kidney which has been delivered through wound, 
showing accessory’ vessels at lower pole, which caused pressure, kinking, and obstruc- 
tion to ureter Xo stricture was found on external or internal examination \'essels 
were too large to divide Plastic on pelvis designed to eliminate obstructive contact 
The postoperative result is show n in Figure 4 BUI 19905 


and junction, serving to draw these structures 
vessels In 3 of these it was 
Mil ^"Plasty type, and in i, the Heineke- 
1 likulicz In 2 cases tlie vessels were divided and 
a 1 -plasty made on the junction In the seventh 
case, the vessels were divided and a thorough 
' stricture with bougies was carried 

out I he eighth patient (B U I 25839) a child of 
>2 years, was not thought at the time of opera- 
0 a stricture The vessels were du'ided 
n the kidney was suspended, but 2 years later 
utogram show ed a conspicuous narrow ing at the 


table I COMPARISON OF AGE INCIDENCE 


at onset 
)ears 

1105 
u lo 10 
u to 15 
16 to 20 
21 to 2? 
over 2t 


Group 

\ccc«'orj \es«’eU 
without stricture 

None 

2 

Xone 

^5 

Xone 
4 


Group B 
\ccebSor\ vessel 
with stneture 


*'rhi5 s ** 

hut \K>S~vtn lountl mptoms referable onlj to one Lidncj 

rc lound b> excretion urographj to be h>drontphrotic 


ureteropelvic junction w'lth no appreciable de- 
crease in the size of calyces or pelvis Apparently 
the stricture was unrecognized because of the 
small size of the structures 
A comparison of these 2 groups of cases reveals 
several interesting facts In Group A, the average 
age of onset was 24 years, and in Group B, 
13 years (Table I). When the symptoms first 
appeared, the maj'onty’ of patients in Group A 
were over 16 years, and in Group B, one half 
were under 10 y’ears 


TABLE II — COMPARISON OF DURATION 
OF SXMPTOMS 


Duration of 

Group \ Group B 

Acccs<;or^ vessels Acces«orv vessels 

s>mptoms 

without stricture 

V ilh stricture 

Less than i month 

I 

I 

I lo 3 months 

2 

I 

4 to 8 months 

Xone 

I 

9 to n months 

X'onc 

Xone 

I to 5 j ears 

3 

4 

0\ er 3 j ears 

5 

Xone 


ACCESSORY RE’NAL VESSELS 

Their Influence m Certain Cases of Hydronephrosis 

HUGH JUDGF JEWETT, M D , Baltimore, Maryland 

/ LTHOU(^ nearly loo jears h<ive elapsed (A) Accessory renal -vessels, theonl>deinonjtr3blt 
1 Since Ra^er first pointed out the causal cause of obstruction iicases,(B)Accessoryrena! 
I relationship of anomalous renal artenes vessels associated mth stricture at the uieiero- 
A. to h>dronephrosis, there is still no una pelvic junction, 8 cases 
niinity of opinion among urologists upon this II Nephrectomj, ii cases (C) Accessci} 
subject There are, essentially, three diveigenl renal vessels the onlj demonstrable cause ol o'^ 
views concerning the principal factor in the struction, 9 cases (D) Accessorj renal les-eb 
causation of obstruction at the ureteiopelvic associated with stricture at the ureteropeliic 
junction associated with accessorj vessels at the junction, J cases 
lower pole of the kidnev The first is that the 

vessel, probablj as the result of some change m * covsEi\A.Tivx stjscical pkocebcw^ 

Its relationship to the ureter or pelvis, is itself the Group A Accessory renal vessels the och it 
most important single cause The influence of monslrable cause of obstruction, ii coses There 
ptosis in producing such an altered rebtionship were 6 instances in which complete rehtl of tir 
IS a matter of some dispute and w ill be considered obstruction was afforded bj simple hgauon and 
m detail later The second is that a stneture at divi>ioo of the vessels as was endenecd te the 
the junction, or somewhere along the course of prompt einptj mg of the distended pelvis Lti'* 
the ureter, perhaps ov erlooked m the urogram, 5 remaining cases, the peh is was opened and tkt 
initiates a dilatation and, as this progresses, the ureteropelvic junction wasexploredWoreesdud 

pelvis, becoming increasing!} heavj with retained mg the presence of stricture la a of thtw 
unne, sags over a vessel which onginallj caused vessels were merely ligated and divided Intw 
no obstruction The third view is that a dis 3 remaining, the vessels because of iheic urge 
turbance 0/ the neuromuscubr mechanism of the size were not divided, and the obstrucuon tii 
renal pelvis results in such diminished penstaluc relieved in i case by reimplantauea of tht 'i ^ 
activitj that the contained urine cannot be ex andmthejoihersbytheresecungpoiboaso 
pelled through the ufcteropelvic junction pelvic walls and closure m such a way as W eha 

I am greatly indebted to Dr Hugh H ^oung mate contact between the ureter and vess^J« 
for permission to studj the 70 cases of hjdrone technique described bj \oung w3sen3plo>*d\t« 

phrosis in the records of the Brady Urological 1} Tbeureteropelvic junction itself waso norm 
Institute in which dilatation commenced in the cabber.andconsequentlj wasnolsubjettedloptiv^ 

region of the ureteropelvu, junction, caused bv Ucoperation Pre qpcrativeardpostoperafnew 
mechanical obstruction at this level as proved at lograms have been obtained m 9 of the 

operation Thirtj of these (42 9 per cent) un m which the ureter was not operated upon jri^ 

complicated bv renal calculi, were found to be 2 to 10} These results, obtained by 
associated with accessory vesselsat thelowcrpolc movalof the contact betwetnves-eisanao . 
ofthekidney An analj sis of these cases was un eithcrbj division or by drawing the ureter j 
dertaken in an attempt, first, to clanij the dif from the vessels show that such contact 
ferent concepts of the etiological or preapilating itself producUv e of obstrucuon. , 

factors, and, second, to reveal what leatures m Group B Accessory rtMlvtssthassooo 

fluence the ultimate postoperative result No stneture at the urcleropel ic junction oeas 

attempt has been made m this paper to evaluate presence of stricture was recognized at o« 
the merits of the various plastic operations for by a definite narrowmg of the , -j,ij 

stricture at the ureteropelvic junction ureter through which the ptKic ..yd 

These 30 cases, for the purpose of convenience not teadilj escape after thminatwn on ^ 

bavebeengroupedasfollows between scs«U and ureter 

I Conservame surgical procedures igcases instances the vessels were of arge size a ^ 

fore not disturbed ObstfU''Uon was 

“ in these cases bj a plastic operaUon on UicF 
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Fig 6 a, left Pre-operative intravenous urogram in 
a 21 >ear old man haiing had attacks of pain in right 
flank for r year Lower group of calyces and pelvis mark- 
cdl} dilated and not vnsualized for 2 hours Unne sterile 
b, Retrograde pyelogram r >ear, 4 months after ligation 
and dll ision of accessorj' vessels, showing decrease in size 
of cal) ces and pelns, and a patent ureteropelnc junction 
\o postoperative functional studies were made Symp- 
toms completely relieved BUI 24752 

II NEPHRECTOMY 

Groups C and D, comprising ii cases in which 
nephrectomy was earned out, will be considered 
together because they resemble each other in 
nearly all respects The average age of onset was 
33 years, 6 months The average duration of 
sjTnptoms was 5 years, 6 months This coincides 
nith the history obtained from the patients in 
Group A and suggests that some factor, besides 
that of duration, causes the condition requiring 
nephrectomy 

In this group of ii cases, the kidneys in 6 were 
hardly more than shells One kidney was smaller 
but functionless, another was the seat of a severe 
chronic pyelitis, and two show'ed acute and chronic 
p\ elonephritis with abscesses In the sixth case 
(BUI 22083) the kidney was removed because of 
accidental trauma during exposure Its cortex 
nas V eiy thin and was torn during mampulation 
1 he reasons for nephrectomy w ere (i) functionless 
kidney, 7 cases (64 per cent) , (2) severe infection, 
3 cases (27 per cent); (3) accidental trauma, i 
case The chief factors responsible for the con- 
ition necessitating nephrectomy seem to be (i) 
Completeness of obstruction, acting for a variable 
length of time, and (2) severity of infection 

UNDERLYING CAUSES OF OBSTRUCTION 
I he mechanical basts A careful study has been 

L ^ot^Bing 20 cases, in 

^ icn the vessels were the apparent cause of ob- 
- ruction, and this shows that there is much room 



Fig 7 a, left Pre-operative intravenous urogram m 
a 37 year old man who had had episodes of pam in nght 
flank for 10 years There w as no excretion of medium by 
the nght kithiey in 35 minutes, which is represented by a 
large mass in the film Unne was stenie b, Intravenous 
urogram 3 weeks after resection of large extrarenal pelvTs 
to eliminate contact betw een ureter and accessory v essels 
c. Intravenous urogram 2 years later, showing marked 
reduction in size of calyces and pelvas, and upper ureter 
well filled There was marked improvement in function, 
and symptoms completely reliev ed BUI 24390 

for speculation concerning the nature of the pre- 
cipitating factor in the causation of the hydrone- 
phrosis In our series the condition is chiefly' one 
of early' adult life. The accessory v'essels, how- 
ever, had been present ever since the kidney' 
reached its definitive position in the embryo, but 
had not caused obstruction until this relatively 
late date One, therefore, must conclude that 
some additional factor appeared at this time and 
altered the innocent relationship between ureter 
and vessels This concept is giv’en further empha- 
sis by the well known fact that accessory renal 
V'essels at the lower pole are sometimes encoun- 
tered when no obstruction exists That this factor 
varies in different patients is at once apparent 
from a study of the cases in this series and of the 
hterature 





flk 4 a I«ft Ireoperatne nsht pyclusram ID same lu S * , Ircoperaine „ia i"*" 

:a«a^F»cuet Urmc badly infccifd PeKn draiind marledly dilated peKia and lalyfts in a ^ 

bv indwtUinit ureteral catheter Jor se>eral»**V» a«vl no «ah< hal had epivxies of renal colic I 'r ro> ^ucally 
Kthaleio ap'peared for n day, «ter t^t U iDceeasrf .> 

rapidly b I )ebkrani about S’l X'-a^ after resection ol normal and urine sleriK ® ,L«ing 

Urge TOftion of P<l‘>s el.minatinc contact becnera aceev lion ae«f diM ion f vjrntotnl 

sort v^Js and ureter ImpioNtmtrt m renal tuDcum 

wasmarked but residual infection was considerable pletely relies ed III I >:ji4 
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Fig It I, Dilated pelvis sagging over accessory artery to lower pole of kidney 2, 
Sectional view showing stricture at ureteropelvic junction Complete destruction of 
kidney requiring nephrectomy, although pelvis only moderately distended Patient 
aged 5 years BUI 22466 


It has been suggested that over-rotation and 
unuer-rotation of the kidney about its vertical 
avis may serve in some cases to allow the ureter 
0 press upon the vessels sufficiently to cause ob- 
ruction to the free flow of urine In 4 of our 
20 cases, not associated with stricture, such rota- 
lon was present, but no mention was made of its 
rec ion. It is evident that under-rotation would 
fr only if the vessel passed in 

rant 01 the ureter, and over-rotation only if the 
'cssel passed behind 

According to Sanford, Liek believed that the 
polar vessel may not grow as rapidly as the 
thenr *^od it is conceivable that such a 

growth might result in 
f l"cen vessel and ureter In 2 of our 20 
n's , ■'tneture, the vessels were described 

iomrhmh ^'owever, was the 

msfeul f*'' 1”''® kidney perpendicular 

kidnnx o inclining towards the midhne above the 
. • bince ptosis was absent, thereby elimi- 


nating the possibility of pendulum rotation, the 
change in the vertical axis may have been caused 
during development by traction exerted bj' the 
vessel upon the lower pole of the kidney 
After a consideration of all these theories le- 
garding the basic cause of the obstruction, it 
would seem that the most plausible explanation 
lies in the fact that the kidney undergoes a re- 
markable change in shape during its growth to 
adult size Kelly and Burnam showed that in the 
infant the kidney is arched upon itself to such an 
extent that the 2 poles approach each other very 
closely over the enclosed pelvis (Fig 12) In 
the adult the poles have diverged markedly from 
each other, and by this straightening process the 
pelvis has become largely extrarenal As is 
well known, the pelvis usually presents on thepos- 
teromesial aspect of the kidney, but it someUmes 
lies on the ant eromesial aspect Therefore, it would 
seem possible that in certain cases an accessorj- 
vessel attached to the lower pole could be carried 
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tig 8 a Itft Preop<rative retrograde pjrelogram 
showing moderately dilated cal>cea and peHia In a 41 
year old married woman had had pain in the left flanW and 
vesical irntibility for to years The function was normal 
and the unne vvas sterile on admission b Intnvenous 
urogram j weeks after simple ligation and division of an 
accessory vessel showing diminution in the sue of the 
cal)ces and pelvis and a patent ureter bymploms were 
enmpletely relieved BUI aapst 

Ptosia has long been held the tinderlvinj, cause 
of obstruction m cases of this sort, and it is true 
that m the majority some descensus of the kidney 
can be demonstrated In 4 of our 30 case< how 
ever the presence of ptosis was denied Blanc 
And Bourland also stated that it was absent tn 3 
of their cases and Uinsbury UTiite and others 
assert that renal mobihtv per st is a very doubtful 
cause of hydronephrosis In the last 2$o cases of 




Tig 0 a left Pre-operative pyelojiam in » bo) i-nJ 
18 haviB-had4aitacksofpaiBinfliBkhepniiir S)tii^ 

previously Renal function was considerablj irnpaiM 
unne sterile b Intravenous urogram 
ligation and division of accessory \e «el 

normafand symptoms completely relieved Bll 19 jS 


hydronephrosis of all types operated upon in ^ 
Bradv Urological Institute not one couW hf 
attributed to ptosis alone Furthermore plO'ea 
kidnevs with accessory vessels at the 
without hvdronephrosis are not infrequeniW to- 
served The distal attachment of iheveyelru «< 
dowTiward wilh ihe kidnev so some £><het I cwt 
must be present m most case* at lea t to bring 
about the necessary lualion of the J' 
horn from a study of m cases cenected ro-n tw 
literature, to which he added one of h» 
the interesting observation that 
a diagonal course running across the 
anteriorly to pass beneath the pel'is to l r 
tenor aspect of the hilum or . n|. 

versa were the ones much more .i. 

slruction Foley recently has n 

point In 6 of the cases reported by 
which the diagonal course of 
wascleariv described 4 crossed behind 
In none of our ca'es was any 
running m such a manner as 1 kehorn 
Foley has stressed the importance "o” . 
avial rotation of the kidney or ^ ,-1 J 

of the upper pole in bringing ll>‘’ 

iween ureter and vessels According to him ^ 
condition can be diagnosed from 
by the presence of a shortencnongilud ral 
tether with the closing of 
^ calyces In one of our cases this con.hlion wiu 

observed (BUI 26*10) „nilatWr' 

Quinby believes that the accessory renal 
through consunt pulsation ihe pef 

the pelvis or ureter, finally rH^atation^D 
Stallic waves and prwiuces ^ 'a'a . 

g of our cases the only vessel pre^nl was 
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Fig II I, Dilated pelvis sagging over accessory artery to lower pole of kidney z, 
Sectional view show ing stricture at ureteropelvic junction Complete destruction of 
kidney requiring nephrectomy, although pelvis only moderately distended Patient 
aged 5 years BUI 22466 


It has been suggested that over-rotation and 
uncler-rolation of the kidney about its vertical 
a\is may sen-e in some cases to allow the ureter 
0 press upon the vessels sufficiently to cause ob- 
s ruction to the free flow of urine In 4 of our 
20 cases, not associated with stricture, such rota- 
ion was present, but no mention was made of its 
ho evident that under-rotation would 

fro ^ ®'Se'ficance only if the vessel passed in 
n o the ureter , and over-rotation only if the 

'cssel passed behind 

Liek believed that the 
ronoi^^'^ i 8™"' rapidly as the 

dicor it IS conceivable that such a 

growth might result m 
Cl n.? vessel and ureter In 2 of our 20 

IS ho " Stricture, the vessels were described 

ionmt'nrh however, was the 

msfeidnf''^ kidney perpendicular 

kidnor ’'helming towards the midline above the 
>• .Since ptosis was absent, thereb}' elimi- 


nating the possibility of pendulum rotation, the 
change in the vertical axis may have been caused 
during development by traction exerted by the 
vessel upon the lower pole of the kidney 
After a consideration of all these theories re- 
garding the basic cause of the obstruction, it 
would seem that the most plausible explanation 
lies in the fact that the kidney undergoes a re- 
markable change in shape during its growth to 
adult size Kelly and Burnam show'ed that in the 
infant the kidney is arched upon itself to such an 
extent that the 2 poles approach each other verv 
closely over the enclosed pehns (Fig 12). In 
the adult the poles have diverged markedlj' from 
each other, and by this straightening process the 
pelvis has become largely extrarenal As is 
well knowm, the pelvis usually presents on the pos- 
teromesial aspect of the kidney, but it sometimes 
lieson the anteromesial aspect. Therefore, it would 
seem possible that in certain cases an accessory 
vessel attached to the lower pole could be carried 
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ttg The ditergence 0/ tbe (nopolmn (be adult kidnry IS dearly sboun 
Ti;j p/ocMs enlarge* the biium and pushes the pehn eulside -In acensoty 
louer polar vessel may be earned dounnard and outuard across (be external 
peKis (From Kelly and Buroain) 

rfownward and outward across the pelvjs which a dehnile slncluie is present and, as 
has been extruded in such a wa> as to press progresses the effect of an accessory ves el 
upon this V essel sufficiently to cause obstruction be of only secondary importance But in otner<, 
A/though all kidneys with accessory sessels are no such stricture can be found and the accesset) 
not hydronephrotic almost all tbo«e in which vessels assume the leading r6ie although tin*' 
obstruction esi'ts have extrarenal pelves There into prominence bv the operation of on" or mo 
fore, a vambifity in the factor of growth could sylwidiary and variable forces 
explain the inconstancy both of the obstruction TMe neuronitiscular basis Recently m 
and within certain limits of the age at which it articles have appeared in the literature ? 
occur* the neuromuscular mechanism 0/ the { 

From the foregoing it is evident that minv ureter Some authors state that a I’lSturoan 

different factors have been considered responsible pelvic peristaltic activity is the primary 1 . 
for setting into motion the mechanism of obsiruc in the production of the hydronephrosis an 

tion In certain cases, 33 per cent of our senes importance of an associated vessel is mnt r 
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parent than real In order to understand this 
neuromuscular mechanism one must consider 
both Its extrinsic and intrinsic components 
The extrinsic components can be interrupted 
hy a careful denervation of the renal pedicle Ex- 
tensive literature exists on this subject, and sym- 
pathectomy has been recommended for pelvic 
atony, or adjmamia, as well as for hyperdynamic 
motility Most of these operations, however, are 
carried out simply for the relief of pain Occa- 
sional cases of pyelectasis, as described by Braasch, 
have been reported m which marked hypertonicity 
of the musculature of the pelvis and ureter ap- 
parently gave rise to obstruction at the uretero- 
pelvic junction through spasm Periarterial S3mi- 
pathectomy is thought by some surgeons to be of 
value here, although Allemann prefers a longi- 
tudinal incision through the pyeloureteral sphinc- 
ter down to the mucosa It is possible that a 
disfunction of the extnnsic nerves is responsible 
for such dynamic obstructions, but, aside from 
these rare instances, it is generally agreed, accord- 
ing to Hinman, that no persistent anatomical 
change occurs after sympathectomy 
As regards the intrinsic components, little is 
known The fact that pelvic and ureteral peri- 
stalsis IS retained after denervation of renal pedicle 
and ureter proves the existence of an intrinsic 
mechanism of the pelvis and ureter Moreover, 
the persistence of peristaltic activity for a time 
after nephro-ureterectomy also indicates that peri- 
stalsis IS not entirely dependent upon the extrinsic 
nerve supply It is conceivable that if some disturb- 
ance of this intrinsic mechanism actually occurred. 
It might result m such diminished peristaltic ac- 
tivity that the pelvis would be unable to expel 
Its contents into an unobstructed ureter Such 
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Fig 13 Rabbit’s kidney showing intrarenal pelvis and 
close proximity of two poles to each other, somewhat re- 
sembling the condition in the infant (See Fig 12.) 

a condition, obviously, would lead to hydrone- 
phrosis There are a few alleged cases of this sort on 
record, but none is acceptable unless meticulous 
care has been exercised to exclude a mechanical 
obstruction In many instances the presence of 
angulation and slight fixation of the ureter may 
not be apparent after operative delivery of the 
kidney, for such manipulation may free adhesions 
and change the relationships which existed m situ 
In some cases, a small stone passed unnoticed 
before admission to the hospital is the true 
but undetected cause of the hydronephrosis 
In the 70 cases from which the material for this 
paper was gathered, a mechanical obstruction 
responsible for the hydronephrosis was identified 
m every instance An adynamic pyelectasis, 
therefore, must be rare 

The hydropelvis resultmg from alleged vascular 
obstruction in the region of the ureteropelvic 
junction m the typical case is at first pyriform, as 
described by Braasch It is also predominantly 



Fig 14, left Pyelogram show mg an intrarenal hydronephrosis \t operation ob- 
stru«ion was found to be caused by accesEOr> lower polar \essels BUI 25427 
1 ig 15 a, center Intravenous urogram of normal extrarenal peU is b, Same kidnej 
1. hydronephrosis, predominantly pelvic in Upe, resulting from 
in.ir ' t the bladder, obstnicting the intramural ureter The rounded con- 
tour ot the pelvis is conspicuous Xo operation BUI 25058 
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{•i t6 Ilydrourefet and h>droncpliro IS resuhingfrom 

a ureteral stricture Renal parenchyma shows \eo 
compression and dilatation is almost entirely peJo 
UKlcral Pel'is is estrarenal and gros )y funnel shyco 
ttith widely diiergent renal poles BUI 14114 (hee 
II ) 


extrarenal and later exhibits a globular apj«r 
snee in the pjelograni H tWore diBetf 
matkedlj from the intrarenal hjdronepJirosis 
caused b\ high or low ureteral obstmctionii in 
etpenmettulammaU The globular form appeare 
ten different aUo from the gro sfy funnel sbaM 
pelvi, seen m patients uith an obsimeuon involv 
me the lower ureter The-.e obscrxalions tw Hos 
ford to conclude that such m extrareml, globular 


dilatation must be attributed to a dj turbanceof 
the neuromuscular mechani'-m of the renal pcin 

We believe that factors other than pnaun 
neuromuscular derangements are sutEcirnt ts 
explain the variations encountered. In thefint 
place there is considerable evidence to suppvt 
the contention advanced b> Hirnnan and h 
Hepler that the tj^pe of dilatation produced d^ 
pends upon whether the pehi:. i» intrarenal or 
extrarenal Ribbit«, the animah u cd bi Ibs- 
ford, have completely intrarenal pelves (Fig 13! 
When a rabhits ureter is ob»tructe<i an inirj 
renafhjdronephrosis develops If a high uretersi 
obstruction occurs m a patient whose pelvis is w 
trarenai an intrarenal hv dronephrosis naturalii 
results (Fig 14) 1 / the pelvis is cttrareDal the 
re>ult will be an extrarenal hj dronephrosis (Fig 
ts) Intermediate tjpes arc also observed 

The majoritv of pelves m the human being a*! 
pariiallv, if not largely extrarenal and this nun 
be explained b> themevhamsm of renal gron 
described b> Kelly and Burnam (Fig ») Tnr 
difference m the tvne of hydronephrosis in tff 
ctse of an extrarenal pelvis apparonth » due w 
the fact that the renal parenchyma fails to 
velop completely the pelvis An extrarenal pfhi 
which has no surrounding parenchvma to encl^ 
and support it, cannot resist an increase in irin 
pelv 1C pressure The assistance rendered ^ wt 
lying renal parenchyma m resisting ‘"itar^? 
pressure is further emphasized bv cases *n V 
thm atrophic areas undergo dilatatiM wt " * 
proportion to the rest of the kidney » 

produced a saccuhr dilatation of , 

area of renal corte-x in a rabbit by 
the ureter after ligating a branch of the « 

\ comparison was made between 
«pctimens of hydronephrosis in the 
l^ta! Institute m which the 
the ureteropclv ic junction on the one hm « 
m the lower urinary tract or 
other I rom this it was found that in h 
cases parenchymal f "uoru 

spicuous a feature m low as m high 
when the pelvis was extrarenal m '>T« 
la the later stages if the ,vn 

situated, a lorresporidmg "“'f I. that 
exi»tctl in both groups The bct'cf ^ ^ 
asocalled pclvirenal * j .hat s 

acUnstic feature of low 

predormnanth pelvic renal 

pnmarv neuromuscular ihecon 

pelvis iswithout support lurt ^ 
trast between thegrovdy P^<,buhr *p- 

following low obvlruclions and the g 
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pearance of the pelvis m vascular obstructions 
can be explained simply by the effect of the loca- 
tion of the blockage, for, as Braasch has pointed 
out, in the cases associated with accessory ves- 
sels, the dilated pelvis in the early stages is like- 
iiise pyriform in shape 

Therefore, it would appear unreasonable to 
impute to so dubious a factor as neuromuscular 
dysfunction the mere, rounded contour of an 
extrarenal hydropehds Moreover, the fact that 
improvement follov ed relief of obstruction at the 
ureteropelvic junction in the series of cases herein 
reported is sufficient proof that such dysfunction, 
in these cases at least, could have plaj'ed no role 

RESULTS OF CONSERVATIVE SURGICAL 
PROCEDURES 

Group A Accessory renal vessels the only de- 
nwnstrabJe cause of obstruction, ii cases It is 
evident from a study of Figures 2 to 10 that ana- 
tomical improvement in the kidney' occurred in 
each of the 9 patients submitting to postoperative 
urography In 6 cases, the improvement was 
marked, in 2, moderate, and in r, slight In i 
case (BUI 17344) no postoperative urogram 
lias obtained Of the 6 patients showing marked 
reduction in size of calyces and pelns, two had 
normal function before operation In the 4 others, 
the renal function, which had been found im- 
paired on admission, was markedly' improved 
All but one (BUI 19905) had sterile urine on 
admission The 2 patients showing moderate 
improvement in the pyelogram also had sterile 
urine on admission One showed moderate im- 
provement in renal function, and the other had 
no test of function made after operation The i 
patient (B U I 4632) whose postoperative pye- 
ogram revealed only' slight improvement, had 
bacteriuna on admission, but division of the ob- 
structing vessel resulted in marked improvement 
in renal function and disappearance of the infec- 
lon There was complete relief of sy'mptoms in 
every case 

Group B Accessory renal vessels associated 'loilh 
s riclurc at the ureteropelvic junction, S cases In 
S^nup the anatomical improvement as re- 
ea ed by urogram, was marked in 3 cases, 
moderate in 2 and slight in 2 There was 
no postoperative record m i case Of the 3 show- 
inr improiement, two had a considerable 

j m renal function, and one, a moderate 
rcasc. All had sterile urine before operation 
tirn ^ pniients with moderate structural im- 
rfnnf ^^6 a considerable increase in 
disappearance of the pre- 
^ g infection In the other case, the function 


was normal and the urine sterile before oper- 
ation In the 2 patients wnth slight anatomi- 
cal improvement, one showed a marked in- 
crease m renal function but the other had a 
normal function on admission, at which time the 
urine of both was reported sterile In 7 of 
these patients the symptoms were completely 
relieved One patient (B.U I 26210) w'ith bi- 
lateral hydronephrosis, had no symptoms refer- 
able to the left kidney'. Plastic operation on this 
side w'as carried out because the urogram showed 
considerable dilatation of pelx-is and calyces 

An investigation of the various conditions in- 
fluencing the postoperative result, following com- 
plete relief of the obstruction, revealed several 
interesting facts With one exception (B.U.I 
19905) cases of severe renal infection or advanced 
hy'dronephrosis with marked cortical atrophy' 
were subjected to nephrectomy. This indicates 
that the success of conservative surgery' would be 
expected to vary' indirectly with each of these two 
conditions, although newer technical procedures 
are reducing still further the number of nephrec- 
tomies In general, the best results w ere obtained 
in the older patients in both Group A and Group 
B The duration of the symptoms per se was of 
little significance, the important factor seemed 
to be the relation of the duration to the complete- 
ness of obstruction, which, in turn w'as reflected 
in the degree of cortical compression. This, and 
not the mere size of the pelvic sac, was the sig- 
nificant feature 

CONCLUSIONS 

A primary' disturbance of the neuromuscular 
activity of calyces and pelvis resulting in dilata- 
tion localized above the ureteropelvic junction has 
never been obseri'ed in the Brady Urological Insti- 
tute The predominance of calycal or of pelvic 
dilatation depends more upon the original situa- 
tion of the renal pelvis than upon the actual loca- 
tion of the obstruction Accessory vessels at 
the lower pole of the kidney are frequently found 
associated wnth obstruction in the region of the 
ureteropelvic j'unction In some of these cases 
the underlying cause is stricture, which, when 
present, is probably a primary pathological en- 
tity 

In certain cases of hydronephrosis accessory 
renal xessels are the chief cau=e of the obstruc- 
tion, which is precipitated, usually in early' adult 
life, by the effect of one or more subsidiarv fac- 
tors, of which the mechanism of renal growth 
is possibly one of the most imjiortant. Sur- 
gical intervention designed to eliminate obstruc- 
tive contact IS indicated Success depends largely 
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upon «e\erit> ol infection and extent of cortical 
destruction 
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INTRACRANIAL SOLITARY CHONDROMA 

JERZY CHOROBSKI, M D , JERZY' JARZYMSKI, M.D , and ERNEST FERENS, M D , 

Warsaw, Poland 


I NTRACRANIAL chondromas, i e., true pro- 
gressive neoplasms composed of cartilage, 
appeanng in tissues not normally containing 
cartilage (v Rmdfleisch), are of very rare 
occurrence ' The large treatises on the neoplastic 
disease mention the tongue, the tonsils, the sub- 
cutaneous tissue, the skin of the neck, the thy- 
roid, the salivary and the mamillary glands, the 
diaphragm, the uterus, the testicles, the bladder 
mucosa, and the corpus vitreum, but wholly omit 
the intracranial cavity as the possible site of those 
heterologous neoformations 
It seems worth while, therefore, to add to the 
list of intracranial chondromas summarized be- 
low, one personal obser\fation, inasmuch as it pre- 
sents some interesting features. There was a defi- 
nite history of trauma 6 years preceding the ap- 
pearance of symptoms caused by the tumor The 
panetofrontal chondroma developed at the very 
region of a previous skull fracture Contrary to 
almost all of the cases found in the literature, pre- 
senting usually a clear cut picture of a brain 
tumor, the clinical syndrome of our patient, con- 
sisting of headaches, vomiting, psychic and emo- 
tional changes, dilatation of the right pupil, right 
lower facial paresis, and attacks of rotation of the 
head to the right, W’as none too easy to interpret 
The huge neoplasm had caused most probably an 
almost complete obliteration of the cerebrospinal 
fluid spaces of the brain. The tumor was free 
irom any gross attachment to the surrounding 
structures 


ured I s centimeters in diameter and was attached 
to the dura mater. Ni.von (1892) reported a case 
found at operation — a “cartilaginous tumor” par- 
tiallj^ removed in a patient 28 years old The 
tumor was connected with the superior longitu- 
dinal sinus and compressed the superior part of 
the right motor area of the brain The skull over- 
lying the tumor was distinctly thickened. In 
Letterer’s (1920) first autopsy case, a man of 27 
years, the chondroma was located between the 
two sheaths of the tela choroidea of the third ven- 
tricle The tumor, the size of a cheriy^, was at- 
tached to the fornix His second case was that of 
an epileptic who had, in addition to a left tem- 
poral glioma, a chondroma embedded in the 
plexus choroideus of the left lateral ventricle It 
too was the size of a cherrj^ and was attached to 
the plexus -anth a small pedicle Huebscher 
(1922), according to Bruett (1931), found at 
autopsy on a woman, who died from tuberculous 
meningitis, a small chondroma located at the bor- 
der of the frontal and parietal bones The tumor 
w’as cystic in the center. 

With Neuman (1927) begin the modern rec- 
ords of the surgical removal of intracramal chon- 
dromas His patient, a 22 year old male, had a 
tumor in the left temporoparietal region, produc- 
ing cephalalgia, vomiting, and transitory loss of 
consciousness, for 6 months The very large 
chondroma had apparently no attachment either 
to the dura mater or to the falx cerebri or to the 
base of the skull to which it was said to extend 


Reviem of the literature 

Hirschfeld (1851) was probably the first to 
record an intracranial tumor of the chondroma 
group Diagnosed as such by Robin, the small 
cartilaginous nodule found at autopsy in a woman 
about 35 years old, had grow n out from the base of 
e skull m the left medial fossa, centrally to the 
gasserian ganglion The clinical historj' was not 
gi\en Firket’s (1881) tumor, mentioned by 
pers (1035), "as an autopsj finding It meas- 


the present review allot the cases c 
occivmr,,! \ ^ more or less (rcncralized cliondromatoMS 
lions mlmcrannl localiration of the cartilaginous ncofoi 
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Sillevis Smitt (1929) records a case of a man, aged 
29 years, operated upon by Lameris This patient 
suffered with headaches, vomiting, somnolence, 
papilledoma, progressive loss of vision, and a right 
spastic hemiparesis The symptoms started after 
some psychic difficulties The chondroma w’eigh- 
ing 128 grams, was located in the left parietal 
region and produced an endostosis which was 
visible on x-ray examination It was attached to 
the dura mater which, in turn, could not be sepa- 
rated from the o\erl3dng bone The 65 gram 
chondroma which was removed bj^ Petit-Dutaillis 
from a man of 23 j-ears and reported with Guillain, 
Bertrand, and Schmite (1930), and which caused 
headaches, papilledema, and left sided Jack- 
sonian seizures, was connected with the pachj-- 
meninx in the right frontoparietal region In 
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droma of the parietal re^ipn fttendine toirjrf 
the b3<e of the skull and producing snnptoms of 
a seeminglv t>piC4l tic douloureui I\olf ai«l 
Fchlin (i9j 6) mention a case seenbi djeserord 
authofi of an enormou«I> huge chondromi finnlT 
attached to the base m a patient aged 6t raa 
An attempt to remo\ e it at postmortem resulted 
lit making an opening into thephtrrni Infot 
tanatelv, nothing is said about the mlrnitil 
s\ mptonutologj 

QoseJj allied to the pure cartilaginous turnon 
are the mited but not plundermal neoplisc' 
\|2 the mvTOchondromas, mj cocbondn>-anpo- 
mas osteochondromas, and the 
chondromas ‘ Cushing states that m kis 

series of 2 025 cases of intracranial tumon onh 
3 «ene osteochondromas of the cranial base pro- 
Bruelts (1931) case the tumor faj in the left jecting up into the cranial chamber Jakob and 
frontoparietal area and produced an endostosis PedaceOpjj) reportanautopsv caseolanoman 
of the bone Beneath the bony spur the dura aged 43 years nho presented in>'^ ru,;w ti'ual 
mater was absent The huge chondroma reach and auditor\ hallucinations and svTnnioms t>i » 
ing medialN to the fal^ cerebri and extending penalty^ neurosis Four years after the onvi of 
downward was compressing the brain to such an the disease the patient had an ictvf apopJtctnus 
extent that the base of the skull was clearly \isible and died A benign diffuse fibroosteochondmiu 
m the anterior cranial fossa For s years it had with a fresh hemorrJiage m the center of tlie 
Caused headaches and for 4 j ears papilledema, tumor was ^und to inx'ade the lelt parielfran- 
right hemiparesis and right epileptic seizures hid pilal region of the brain There was no aturt 
been noted In Schuesslers (ipyi) case, the ment to the meninges Platon (1913) ttmo ww 
chondrorna of the left frontopanetal region was as osteochondroma connected with the falx twnn 

large as ones hand It was removed, but the and I^vitt (1934) an osieechondromaavv 
patient was not cored completely bx the opera the left side of the sella turcica The 
Uotv woman suffered with left sided cepbalalgn 

The falx cerebri was mentioned as the site of \isua! disturbances Ob;ecti%efy «he had ai| 
origin of the chondromas described bx Froment almost complete left ophthalmoplegia libtml 

Wertheimer and Dcchaumc (1932) and b\ \cr cornexl hyiiesthesia the roentgenograms 
brugghen and Leannemch (rgjj) fn the first in on (he /eft a calcified parasellar tumor Aliftiti 
stance, the patient died after operation and from total removal the patient recovered tomf « 
microscopic examination of sections of the tumor According to tw mg (1934), Opi>enheinid<*^r’W 
a diagnosis ol benign chondroma was made The a calcrficd my xochondro-anpioma as lirgc^ 
growth was said to extend along the penvaxcular fist, developing in the frontal region of a loyar 
spaces to the two cerebral hemispheres In the old box S vears after mjun . 

second instance the pilient 37 years old bad a The tumor in Martins fi 9 J 5 ^ 
neoplasm causing Jacksonian seizures at first between the cerebral hemispheres The ' 
onlv in the lower then m both left cxlremilies large mvxochondroma compnssmg '■he e ‘V 
with a subsequent hemiparesis The tumor pro. callosum had no attachment ,1. 

duced no sijns of increased intracranial pressure cerfbn being wholly absent In 'p‘t« 

Glatzcl operated upon a patient ol Arlwmski tumor is called a volummeux ffriwf 

(iOV3'-i934) agf'd 26 years who pre«cnled the dela faux du cerveau ’ 

Upical picture of t right frontal tumor The for 7 vears with headaches ".fljht 

hui^e chondroma was attached to the dura mater and lowering of the visual acuilv W'th * 

on a wide surface The patient was cored bv the became iiniaUc developed a bilateral 

total enucleation of the tumor hut j vcars Jatcr ‘‘rf.V'' 

he began to have epileptic attacks occumng u a n > ,1 ' ' m™'* 7 

every month or two Discussing Martin s (1034) 'j* ,J "'*n > 

report If Roger (r9f4> 'nentwns a case not , \VVi''^Sn di. « 

reported n the literature, of a very hrge chon bMfciMuiki>« ns briio. 
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dema, bilateral central scotoma, and a left spastic 
hemiparesis Roentgenograms shoi\ed “a light 
intracranial shadow” Alpers (1935) reports a 
case of a recurring osteochondroma removed 
twice The 49 year old man was operated on for 
the first time in 1921 because of Jacksonian 
seizures starting m the right lower extremity An 
osteochondroma was found to grow out from the 
fak cerebri Seven years later the patient was 
again operated upon for the relief of right hemi- 
paresis; the x-ray pictures indicated in the left 
parietal region, slightly anterior to its previous 
location, a recurrence of the partly calcified neo- 
plasm Microscopically, the tumor proved to be 
also an osteochondroma 

All of these benign tumors (with the exception 
of the invading chondroma of Froment, Wer- 
theimer, and Dechaume and of the fibro-osteo- 
chondroma of Jakob and Pedace) were hard, 
elastic, rounded, lobulated, and encapsulated 
tumors, often reaching great size The milky- 
opalme surface of the neoplasms made their car- 
tilaginous nature quite obvious on inspection 
Men seem to be much more frequently afflicted 
with these tumors than do women The average 
age of the patients was 30 years, the youngest 
being 16, the oldest 64 years The left side of the 
skull was affected 9 times, the right only 4 In 
the other patients the tumor ivas located cen- 
trally or Us site was not stated The parietal 
region of the brain seems to be the most common 
site of the chondromas (Fig i) , 10 out of the total 
25 tumors were encountered hereabouts The 
frontal region was involved three times, the third 
ventricle, the lateral ventricle, and the motor 
region, each harboring one neoplasm , the base of 
the skull was the site of the tumor in 5 other 
tumors In 4 instances the neoplasm w'as attached 
to the fak cerebri, in 3 instances it was connected 
with the dura mater of the convexity of the brain, 
>n I with the superior longitudinal sinus, in i with 
the fornix of the third ventricle, in i with the 
plexus choroidcus of the lateral xmntricle, in 5 
with the base of the skull, and in 4 no attachment 
to the surrounding tissues was noted 
As to the duration of the sj'mptoms from their 
onset to the time of operation or autops} the 
Shortest period was 4 months, the longest, 7 
> cars 1 he most frequent complaints noted in 
1C case histones are a more or less adv’anced 
hemiparesis and epileptic attacks of the Jack- 
mman t\pe, together with signs of increased 
n racranial jiressure. The last were lacking in 
ni\ I case (Verbrugghen and Learmonth) An 
ni ostosis oxerlying the tumor was seen in 3 
‘ ses In 2 instances the neoplasm was revealed 



Fig 2 The appearance of the removed chondroma 
Tumor weighed 220 grams Two-thirds natural size 


by shadows of calcification In i case the symp- 
toms appeared 8 years after trauma (Oppenheim), 
in I subsequent to some psychic difficulties (Sille- 
vis Smitt) In other reports no mention is made 
about any possible inciting agents of the disease 
In 9 of the 25 recorded benign tumors the diag- 
nosis was made at autopsy and in 16 instances at 
operation Two patients died after operation 
(N ixon andFroment,W ertheimer and Dechaume) , 
and 14 were cured by the total removal of the tu- 
mor. In Alpers’ patient, the osteochondroma 
recurred twice 

REPORT OP CASE 

S F , aged 31 years, farmer, married, was admitted to 
the Neurosurgical Division on Jlay i, 1937 In September, 
1931, he was hit by a heavy stone in the right parietal re- 
gion After the accident he did not lose consciousness but 
complained of severe headaches, nausea, and vertigo 
There was bleeding from the right ear and nose The x-ray 
pictures of the head showed a closed, depressed fracture 
in the right parietal region, from which three linear frac- 
tures were seen to descend toward the base of the skull 
1 wo days after the accident, during which the patient com- 
plained only of cephalalgia, he was operated upon in the 
County Hospital in Skiermewice (Dr Witkowski), and all 
the depressed bone fragments were elevated and removed 
The dura mater was found to be severed but the inspected 
part of the brain appeared normal The patient left the 
hospital 9 days later, feeling entirely well 

In June, 1936, patient’s home was burned and he be- 
came depressed He complained of attacks of severe head- 
ache localized chiefly in the left half of the skull, occurring 
at first rarely, then once a week, sometimes accompanied 
by \ omiling One and a half months before admission he 
started to be at times jocular, at times irritable and ready 
to cry for no reason at all .According to the family, sev eral 
times, during penods of cephalalgia, he had some attacks 
of rotation of the head to the nght, no seizures being ob- 
served On admission patient was verv apathetic and slow 
but oriented as to the time, place, and current events 
W hen in the hospital he urinated sev eral times in the w ard 
and w.a 5 frequently found to wet his bed involuntanfi 
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Pig i Iho(amicrograph (howjDg the stellite cells con 
tJiiung peculur vacuoles The other cells in process of 
atrophy and degeneration The homogenous hyaline n»a 
trix staimng pale rose 



Fig 5 rholomicrpgraph shoiiing the (nasiiiin of lii 
chondrocytes into compound granular corpuscles seta brit 
in (he perivascular spice of a small Mood vessel 


There svas nothing pathological in internal organs neuro 
logically only some vseahness of the lower branch of (he 
ri^ht facial nerve and a dilatation of the nght pupil was 
noted otherwise the examination as well as (he laboratory 
findings (the cerebrospinal fluid blood and unnel were 
essentially negative Koentgenobrams of the skull shoned 
in the rignt panetal region a fairfy well defined loss of bone 
substance b centimeters long and 35 centimeters nuie 
On palpation the bottom of this bone defect felt rather 
bard and rugged and it was thought that it v>as probablv 
filling out by still uneatcified new bone formation 
To establish the diagnosis ventriculography was at 
temptedon May4 1937 Severalattemptstopuncturethc 
cellula media of the right lateral ventricle was unsuccessful 



The left ventricle was reached at normal depth but onlr ii> 
cubic centimeters of the cerebrospinal fluid coulj be eiib 
drawn and the same amount of air introduced Iloseirr 
during tbe procedure the resiles* and loudly tiyiagP>l*“> 
pushed oatapparentiv all of the injected air from the ten 
tricfes for the s ra> plates showed no air inside the ituH 
The same day an encephalogram was made 30 cubic cenii 
meters of air being injected in J vubic centimeter u 
But |ust before the completion of the 

rushed back through the needle and none enterM theflun 
The next diy encephalography was repealed 
centimeters of ait being introduced) but for the 
time the result was negative ptactically no sir enKWS 
either the ventricles or the subarachnoid spices of tht niw 

Although we « ere at a loss how to explain thrsc uww 
dificufUes in introducing air both into tbe ' „ 

theaubirachnra j system vve decided to evplore tlicffSi 
of tbe skull fracture Our assumption was that ine p 
tieot s headaches his psychic and emotional di turn 
might be doe to a subdural hematoma situated ovm 
tight cerebral hemi phere causing the discrete 
the nght oculomolorius fdilatation of the pupitj 
pre<sing the right lateral ventricle By i,, 

tralateral (leflj cerebral hemisphere 
skull the hematoma could thus pn^uce the boin^«r 
(nghtl lower facial weakness and the attacks 01 ro 
of the bead to the right 

Aecordingly on Mays i93' 
plastic flap was turned down with 
base \ ventricular needle introduced tbrou|n ‘ . 

tense and non pulsating dura mater encounltr^ 
the uncovered 

impression was that «e might be 

bone fragment left here uninlcntionally at prt 

lion bu? we soon found that it was a huge t ^ ^ 

wholly encapsulated and lobuLil^ Iioccu 

laum as one s fist « as easily enucleated he a) li 

pied the panel ifrontal region it r/t mv oI 

m the parietal regi m and eiiended L. ,tucb 

the akuH^n the frontal regim Thetunuthaf 

mint either to the dura mater or lo th^alx „ 

blood vessels of any importanit dry aisl 
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anemic, and the non-pulsatmg brain, which was pushed 
laterally and backw ard, showed no tendency to fill out the 
large ca\ ity resulting from the enucleation of the neoplasm 
During the removal of the tumor the patient— slightly 
shocked by the procedure— had a generalized epileptic 
attack but otherwise went through the operation quite w ell 

Except for a left motor and sensory hemiplegia, which 
developed immediately after the extirpation of the tumor 
and subsided 4 days later, the postoperative course was 
uneventful and the patient left the hospital on May 26, 
'937, entirely free of signs and symptoms Unfortunately 
"c lost track of him and cannot report his present con- 
dition ' 

'Tlje case was presented before the Warsaw Neurological Socielj, 
'faj 36, 1937 



area of the chondroma 


Microscopic examination revealed the tumor to be a 
chondroma of the hyaline variety, although here and there 
some collagmous areas are also preserit No elastip fibers 
were demonstrable m the matrix with special stains In 
some places the amorphous hyaline matrix w as very young, 
and showed a definite affinity to hematoxylin, in other sec- 
tions it stained w ith eosm As a w hole there w as great 
variation in the density and intensity of the eosinophilic 
staining of the matrix With the Van Gieson method it 
became brow n in some areas, like adult cartilage In sec- 
tions where the matrix was well formed the cells, varying 
greatly in size and shape, were usually round, oval, or fusi- 
form, and lay in distinct capsules, singly or twofold The 
cells were often gathered into large or small groups In 
sections with imperfect formation of matrix, the staining 
was pale-rose, the cells were also stellate and contained 
commonly peculiar vacuoles, which resembled those de- 
senbed by Virchow as “physahden” (Fig 3) In some 
places the cartdage capsules, which were not alvvays very' 
distinct, were either empty or wholly absent and the cells 
lay then directly in the matrix In such areas there were 



Fig 8 Cross section of the chondroma showing multiple areas of degeneration lead- 
ing to the formation of smalt cysts and cavities 
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Fig 0 Photomicrograph (Jcmonstratiog the so called 
asbe tos transformation of (he homogenous tnatnt 


also cells Mith cytoplasm which extended into long proc 
esses entering the interstitial tissue Often fat granules 
were seen in thecelU some of which had (he appearance of 
compound granular corpuscles The latter (l-ig $) were 
found especially m the widely dilated perivascular spaces 
of the blood vessels which issued from the pericbondrium 
and extended into the interior of the tumor with the con 
ncctive tissue septa {Fig 6^ Such septa divided the chon 
drama into single cartilaginous lobules The thick or thin 
collannous bundles formed either a dense network running 
in all (iirictiona or they w ere gathered logrlher into dis 
tinclly oriented fibers (Fit, ?) 

The perichondrium w as composed of bundles of connec 
live tiasue fibers more or less closely twiste 1 and appbed 
each to the other The border line between the penchon 
drium and the cartilaginous matnx was often not very 
distinil (he cells under the perichondrium being flattened 
and running in a plane parallel with the surface of the 




Fig II \ ray picture of the removeil chondronuj^c* 
lOg foa of calcification Thej were invisible on lornl 
genograms of the skull made before the cpi ration 


tumor Here and there one had the improsnn of tJif 
presence of intermediate forms between ihe rcrKlvffli.naJ 
fibroUasts and Ihe cartilage cells Thertgres‘i'era"ps 
were leading to the formation of cysts of vanius site* 
which were visible to the naked eye when me liini"f w 
crow sectioned (Fig 8) Such cysts were filled out rithet 
with a serous or a mucin like materia! Undtr the mi^ 
scope (he processes of deerneratinn were found in dinner 
stages and in difierent rarms For instance tbe wuaJe 
homogenous matrw was hbrillated soltencd and ra^ 
(the so called asbestos transformation Fic 9' 

cavity which waseitherempiyorcontsmedmnievBljrart 

matenai Such cavities were not feeesaaniy IMJ*? ? 
softening because they could hive been pt’<la«d by i" 
confluence of cell laeun® « hieh had become irrefai t tie 
enlarged (Fig 10) The ealcification-as seen alrOM*"' 
pictures w (he removed tumor (hig H 
ikt moa .Opcrfie.,! I«„n ol lb, bmpl™ l»' 
being deposuH in Ihe matnt in lorm oi horwe” 

AVe maintain our assumption that 
signs on the side containing the verified if'i 
were most probabh caused b\ ' '’i 

droma which pushed the other hemtspnere o 
the wall of the skull U e also mamnin thil i f 
difhculties encountered m introiiucing i 
both into the ventricular and the , .l, 

svstem were due to a serious obliteration 
cerebrospinal fluid spaces bv the tumor ami 

”TK.''XueP.homoh.c,b.»,o«« 
of the ppamidal tract m the presence o 
tumor and of a subdural hematoma is P 
a well known fact Of the several pos iWc cai 
of such an involvement we will Lbv 

vu notching of the contralateral crus 3 

the free margin of the 
of the contralateral cerebral 
the wall of the skull In this "J<iv 

refer to the detailed reports of Gould (i?’ > 
of Kemohan and U'oltman (1939) 
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However, the presence of a cartilaginous tumor 
inside the cranial cavity raises the question as to 
origin. Such tumors he free of any gross connec- 
tions with the surrounding structures, and are 
more or less finished products of abnormal 
growths, so that it is not surprising that the 
ongin of the growth cannot be positively deter- 
mined As in our case so it has been with many 
other chondromas reported in the literature 
Many explanations have been given as to the 
source of such intracranial tumors 
For the majority of chondromas developing in 
the soft tissues it is generally seen in embryonal 
cartilaginous cell groups misplaced by dysonto- 
genesis If this hypothesis as to the etiology of 
some cartilaginous tumors located elsewhere, is 
accepted, as it usually is, there is no good reason 
that the hypothesis should not hold good at least 
for some intracranial chondromas 
Since the base of the skull at first is entirely 
formed of cartilage, the ongin of chondromas 
situated here may be explained on the ground that 
some cartilage cells left during the developmental 
period retained their embryonal character and 
gave rise to chondroma formation. This explana- 
tion looks plausible pnma vista However the 
vault of the skull is commonly considered to be 
composed of membranous bones so that such a 
hjpothesis rests on less firm ground Looking 
clorely to the problem — at least as regards the 
higher vertebrates — it would seem that, since 
the ontogenesis of the human skull repeats in 
many details its phylogenesis, it is perhaps per- 
missible to look for the source of the chondromas 
m persistent embryonal cartilage rests, even 
11 hen growths are located on the roof of the cra- 
nium According to Dursy (1869) some portions 
01 the cranium primordiale regress in later stages 
0) development and are replaced by membranous 

replaced 

arerby the parietal bone but some of its cartilag- 
inous portion fails to disappear completely It 
merges with the membranous part so that the per- 
manent parietal bone is finally composed of both 
me cartilage and dermal elements Therefore the 
dermal origin of the vault of the skull is by no 
means absolute aMinot (1S84) is of the same 
ninmon and maintains that at the time when the 
,,T ' ‘'fimdns skull is stretching and growing up- 
comes in close contact with the dermal 
utn Pfrietalia, and inlerparietalia, so that 
, " finally ossify the permanent bones con- 

Bonnet (1891) 

ihlt tv opinions, inasmuch as he showed 

membranous skull contained some car- 
‘gnous foci Koelliker (1S93), who demon- 


strated cartilage in the squama of the temporal 
bone, a finding confirmed later by Gaupp (1901), 
asserts that the membranes from which later 
some parts of the frontal, temporal, and parietal 
bones, some parts of the nasal bone and of the 
vomer are formed, may be considered as belonging 
to the perichondrium of the primordial cranium 
or as Its continuation 

In connection with the data quoted pointing 
toward the possible dermomembranous origin of 
the parietal bones it might be worth while to 
re-emphasize the frequent occurrence of chon- 
dromas around that exact region of the skull 
(Fig i) 

Most of the tumors reported were closely at- 
tached to the dura mater It is, nf course, a well 
known fact that foci of superfluous cartilage are 
found in the periosteum of skeletal bones It is 
true that contrary to the bony plaques not infre- 
quently found in the dura mater and m the 
arachnoidea and to the aracbnoideal inclusions 
encountered in the dura mater, no cartilaginous 
foci — embryonal or adult — have heretofore been 
reported as present in the meninges This might 
be due to the lack of careful search for them 
Theoretically, however, the growth of dural chon- 
dromas, as w’ell as of those attached to the falx 
cerebri and to the superior longitudinal sinus 
from embryonal cartilaginous rests misplaced 
from the bones of the skull into the dura mater, 
is perhaps possible also m other sites than near 
or at the base of the skull The same is true for 
the chondromas reported as lying grossly free in 
the cranial chamber, 1 e , not connected either wdth 
the skull or with the dura mater, tumors which in 
our opinion are of leptomenmgeal origin, and in 
which some discrete attachment to the arach- 
noidea is easily overlooked during removal of an 
often very large tumor The presence of aberrant 
embrj'onal cartilaginous rests in the leptomen- 
inges might be explained as follows The young 
vascularized mesenchyme which will later build 
up the pia mater growls both from above — from 
the primitive falx — and from below — from the 
base of the skull It is therefore possible that the 
budding young blood vessels included in the 
embryonal pia mater creeping ov'er the entire 
brain may carry with them colonies of cartilage 
cells and deposit these cells as they proceed on 
their way. It is important, w'C feel, to note that 
with the exception of the 2 cases of Letterer 
(1920), in one of which the tumor was connected 
with the tela choroidea of the third ventricle, and 
in the other the grow th was attached to the plexus 
choroideus of the lateral ventricle, none of the 
reported chondromas was really intracerebral. 
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Although imbedded in the brain substance, they 
were all ettracerebral As he noted cartilage like 
cells in the mesenchyme abov e the choroid plews 
anlageina lo w-eek einbr>Q, Letterer (19 o)con 
sidered his case of chondroma of the thirf scntri 
cle to be the result of mispfaced embr>onic car- 
tilaginous cells 

There IS another waj to explain the source of 
intracranial chondromas than bj budding of the 
aberrant erabrjonal rests of cartilage Jf it is 
true that common cormccliv e ti&sue tumors of the 
cranial cavity are derivatives of the pJunpolen 
tial undifferentiated mesenchyme, then one is 
forced to the conclusion that at least some of the 
intracranial chondromas are the result of neo- 
plastic growth of undifferentiated mesenchvmal 
cells As such cells are able to give birth lo men 
ingeal mesenchymatous, angioblastic, mcningo 
theliomatous, psammomatous, osteoblastic, fibro- 
blastic, mclanoblastic, sarcomatous, and hpo- 
matous neoformations (Bailey and Buc>, 1931), a 
chondroma cfosefy connected with the memoges 
would be nothing but another variety of a ' men 
ingioma,’ and the plurivalent mesenchymal tells 
persistent in the meninges, b<juW develop info 
chondrocytes (hfaximow, 1934) The nec^ihstic 
budding of the embryonil mesenchyme instead 
0/ persisting (in adult meninges), may be mis 
placed by oysontoeenesis, for instance, lo the 
surface of the medullary canal and produce a 
chondroma in a place one would hardly expect (0 
be the site of such a neoplasm In fact Letterer 
(1930) explains his second case of chondroma on 
the ground that some remnants of mesenchymal 
cells of the dura mater were misplaced «n the 
lateral ventricle and there formed a cartilaginous 
tumor Indeed, he mentions the theory of Fer< 
(i8g6}, chat the very young undiffeientiaced 

L, . .-1 _f foreign 

into 


tvisae IS capable not onH of growing in for 
tissues but of becoming differentiated 


cartilage 

The fibroblast is also pluripotential however, 
and is capable of producing osteoblasts osteo- 
cytes, and chondrocytes (hlaximon, 1934) 
Benekc (loov) believed that cartilaginous tumors 
of the subcutaneous tissue of the mamillary 
gland of the bladder mucosa and of the corpus 
vitreum are best explained by metsiphsu of con 
wcuve tissue The ideas of Sillevis Smitt (1929) 
and of Bruett (1931) are very much the same 
Smitt tsUng into consideration the fact that the 
outer layer of the dura mater represents the 
cranial endosteum and that all penosteum has 
the ability to form cartilage (cartilaginous callus), 
expresses the opinion that the dura mater might 
also under certain arcumstances take up that 


potential funcuon and ‘'running off the nL 
produce a chondroma This consKleratio-i of lit 
potentialities of the dura mater is based on tit 
results of some physiological experuntoti 
Cohnheim and Mass (I^y7) introduced into tie 
jugular V em of experimental animals particles cf 
tibial periosteum, and found in the blood \fs>cb 
of the Jungs, ro to 16 days later, that the inside 
0/ the periosteum was covered with fattrs d 
hyaline cartilage cells Before then and after *c 
day's, however the result was negative KoIIir 
(riSd) demonstrated that not only thepenostema 
of the bone preformed in cartilage has under cer 
tain circumstances the ability to form cariiLge 
but that the «ame js true aJx? for the penoueum 
of bones preformed in skm (expemntnis on 
rabbits) 

Gmllam et al (1930), having established near 
the blood vessels of the tumor some stages of a 
rapid transition between the rormal conneime 
tissue elements, the fibroblasts and the neop'avu 
chondreblasts, believe that the chondroma iw 
suited from the transformation of a conneeme 
tissue layer, probably the dura Alpeis (i9Jj) 
beheves tfut in his case the ofCeoehcMMSj »« 
derived irom meningeal fibroblasts 
of view again link the intracranial chonartTrjs 
with the memngjomas, WaWcuy ftpio) and Pen 
field 09*3) uphold the idea that the meaingnl 
(arachnoideal) fibroblasts are the soiree ot ewn 
mon meningeal tumors 
The explanation of the origin of thechondroffiss 
on one hand by budding of the cmbryonsl «i 
tilagmous rests left in place (chondromas slutrM 
to Sie base of the skull) or misplaced into i t 
neighboring tissues and on iVit oJ'r' 
development of those tumors from persistent wa 
aberrant foci of meningeal mesfncbyirt 0 fm™ 
leptomenmgeal fibroblasts (chondromas attsc 
to the dura mater and to the 
only a part of the problem, the ‘ why of 
budding is the rest ' 

The casuil relationship between 
formation and trauma, inciting to action a U 
temus foci, has ever been a much disctis»ea qu 
tion \ccordmg lo Borst (1902) f. 

_i T.inffM between 3} 


of cases attributed to trauma ranges 
and 44 7 per cent As is well known, trauoin 
addition to some irnUlive procc es 
pachymeningitis is oUen vhougut W ^ 
important ifile in the etiology d 

mors The presence of inflammation and tra 

preceding the appearance of 

cially of the long bones is also a frequent 

1, „ .om. (VS'-xHl J'V**** 
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logical finding. However, except for the case of 
Oppenheim, reported by Ewing (1934), in the 
reported intracranial chondromas, no injury to 
the head is mentioned as preceding the appear- 
ance of the symptoms. We feel that our case ful- 
fills all the clinical and pathological requirements 
necessary to assume a causal relationship between 
the injury and the formation of the tumor: the 
microscopically verified tumor, of slow growing 
variety, developed in the very region of a severe 
skull fracture sustained 6 years previously by a 
man up to then apparently healthy. It is true 
that the tear in the dura mater at the time of the 
debridement was only i centimeter long and, as 
no further opemngs were made, not much of the 
underlying brain could be inspected However, 
the patient before the accident was entirely symp- 
tomless, the brain pulsated and the portion seen 
at the operation appeared normal We believe 
therefore that we are at least near the truth when 
IV e state that a causal relationship most probably 
existed between the skull fracture and the appear- 
ance of the chondroma. 

Therefore, several possible explanations of the 
source of the grossly free lying chondroma are 
open to discussion, an injury causing fragmenta- 
tion of the parietal bone might free some em- 
bryonal cartilaginous rests still remaining from 
the development of the bone, consisting perhaps 
of melting down of dermal and cartilaginous ele- 
ments The liberated colony of cartilage cells 
being thrown under the pachymemnx, may arrive 
in the meshes of the arachnoidea, and apparently 
finding suitable conditions for further growth and 
behaving here “as the wild beasts which escaped 
meir cages” (de Quervam) produce a chondroma 
Ur, a fragment of fractured bone may cause a 
dormant embryonal cartilaginous or mesenchy- 
mal cell colony misplaced or persistent in the 
eptomeninges to bud and to form a cartilaginous 
new-growth Finally, the same bone fragment 
mipt incite the leptomenmgeal fibroblasts to 
give origin to a chondroma Any one of those 
possibilities may play a role in the formation of 
1 but none can be proved decisively 

0 be the cause, as unfortunately the only two 
^mposal to judge the problem on 
' (,ij the trauma and (2) the fullv grown car- 
tilaginous tumor 

SUUM/VRY 


occurrence of solitarj’^ intracrani 
, mpnous tumors is emphasized 
rprnv,! 1 clinical features of the 25 cas 

tlie literature, including i6 pure cho 
lamnn^ ^ mi.xed but not pluridermal car 
G us new-growths, are briefly reported. 


3. One personal observation of a solitary chon- 
droma of the right parietofrontal region in a man 
aged 31 years is presented. The tumor appeared 
at the exact site of a depressed skull fracture sus- 
tained by a man healthy until 6 years ago, when 
he sustained the injury which produced head- 
aches, vomiting, vertigo, psychic and emotional 
disturbances, a right lower facial paresis and 
dilatation of the right pupil. The patient is said 
also to have sufliered attacks of rotation of the 
head to the right. The psychic and emotional 
changes and the dilatation of the right pupil could 
easily be explained by the presence in the right 
half of the skull of a huge neoplasm, weighing 
220 grams, seriously compressing the frontal lobe 
and the right oculomotor nerve The homolateral 
signs (attacks of rotation of the head and the 
lower facial weakness) were probably the result 
of the chondroma pushing the left cerebral hemi- 
sphere toward the contralateral wall of the cra- 
nium The difficulties of introducing air both into 
the ventricular and subarachnoid system, encoun- 
tered in our case, were probably also the result 
of spatial changes inside the skull caused by the 
expansive and slow growing chondroma The 
tumor was completely enucleated and the patient 
left the hospital cured. 

4 The several possible explanations of the ori- 
gin of intracramal chondromas — including the 
presented case — are discussed and their specula- 
tive character is pointed out. The tumors growing 
out from the base of the skull or closely connected 
with the other bones of the cranium (especially 
at or around the parietal region) are probably 
best explained by tumor-hke budding of cartilagi- 
nous rests persistent there from the early devel- 
opment of the skull Young mesenchyme or the 
fibroblasts of the pachjmieninges and lepto- 
meninges may be the source of the chondromas 
attached to the dura mater of the convexities, 
falx cerebri, or the superior longitudinal sinus and 
of those which are described as lying free from 
any gross connection with the surrounding tissues 
but which, in our opinion, are most likely con- 
nected with the leptomeninges No truly intra- 
cerebral chondromas have been reported Trauma 
may be said to be the provocative agent in pro- 
ducing these abnormal growths 
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ACUTE PUTRID ABSCESS OF THE LUNG 
III. Roentgenographic Features 

ARTHUR S W TOUROFF, M.D , F A C S , and HAROLD NEUHOF, M D , F A C S , 

New York, New York 


ACUTE anaerobic (putrid) pulmonary ab- 
/\ scess IS a primary suppurative disease of 
the lung, the diagnosis of which is based 
L JL. essentially upon fairly characteristic clin- 
ical manifestations and roentgen features Al- 
though the symptomatology of the disease has 
been the subject of previous discussion (4), little 
has been written concerning the roentgenographic 
findings As a result, a general lack of apprecia- 
tion of the significance of a number of roentgeno- 
graphic features of the disease seems to exist Our 
purpose in presenting the subject in some detail, 
at this time, is to emphasize the value of the roent- 
genogram not only in establishing the diagnosis of 
acute putrid pulmonary abscess but also in serving 
as a guide to the prognosis and treatment of the 
disease 

Roentgenograms in cases of acute putrid abscess 
of the lung fall into two general groups first, those 
disclosing a well defined cavity containing fluid 
and air, and, second, those disclosing essentially 
an area of pulmonary infiltration Films disclos- 
ing a cavity of fair size containing a fluid level are 
also to be seen in such diseases as apulrid necrosis 
Complicating lobar pneumonia, aerobic (non-pu- 
trid) pulmonary abscess, tuberculosis with cavita- 
tion, necrotic pulmonary neoplasm, small encap- 
sulated pyopneumothorax, partially empty pul- 
monary cyst, pulmonary infarction with cavita- 
I pulmonary cavitation due to infection 

uy higher bacteria (especially streptothncosis and 
leptothricosis) Films disclosing essentially an area 
ot fairly dense pulmonary infiltration, as noted in 
le second group of cases of acute putrid pul- 
monary abscess, are also to be seen in a vanety of 
imimonar}'- diseases, the most common of which 
me the pneumonias due to various organisms, 
u lerculosih, localized bronchiectasis, pulmonary' 
copiasm, infarction of the lung, etc Thus, it is 
I'lous that the diagnosis of acute putrid pul- 
onary' abscess cannot be made by roentgenog- 
‘P ) alone, and that m the final analysis the 
of the patient must constitute 
ffmgnosis Roentgenography, 
^ diagnostic method of prime impor- 
n! Ilf’ ^*1* P”? "hich is essential for corroboration 
c clinical diagnosis Furthermore, for pur- 


poses of accurate localization of the lesion it is 
indispensable Finally, it serves as a most reliable 
guide to the progress and prognosis of the disease 
Since the clinician is charged with the responsibil- 
ity not only of establishing the diagnosis but also 
of making the decision as to the type of therapy 
and the time when it is to be instituted, it is essen- 
tial that he be thoroughly acquainted not merely 
with the clinical manifestations of the disease but 
with Its roentgenographic features as well. 

In order to avoid any misunderstanding of the 
term “acute abscess,” we arbitrarily designate as 
acute cases those of not more than 6 weeks’ dura- 
tion from the time of onset of pulmonary mani- 
festations (2) The observations about to be re- 
corded are based upon a study of more than 1 50 
such cases Si.xty-five of these have been subjected 
to operation, at various times within the afore- 
mentioned 6 week period, by' methods which we 
already have described (2) These cases are of 
particular value for purposes of discussion because 
the actual pathological findings, as disclosed at 
operation, have been correlated directly with pre- 
operative roentgen findings Thus in each case, 
not only the correctness of pre-operative diag- 
nosis but also the accuracy of interpretation of 
finer details of roentgenograms have been deter- 
mined Prior to our advocacy of operation in the 
acute stage of putrid abscess of the lung (2), there 
was little opportunity' to study the pathological 
features of this stage of the disease or to correlate 
them with the early roentgenographic findings 
As a result of our experience with these surgically 
treated cases, how ever, w'e not only have learned 
much concerning the pathology of acute abscess 
of the lung, but also have come to appreciate the 
significance of certain roentgenological findings 
winch formerly' appeared to be of little moment 
Since correct interpretation of the details of the 
roentgenogram is based essentially upon a knowl- 
edge of the pathological features of the disease, a 
brief description of the pathology of acute pul- 
monary' abscess now wall be presented 

nVTUOLOGX 

Acute putrid abscess of the lung, the result of 
known or assumed aspiration of anaerobically in- 
6S7 
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fected matenal begins in and distal to one of the 
smaller bronchi at the site of arrest of such agji 
rated particulate material An intense destmc 
bve inflammation occurs almost immediately in 
theinv olved bronchus and its tributary broncluoles 
and alveoli The result is a iocah^ed gangrenous 
bronchopneumonia involv mg part or au of a bron 
chopulmonarj segment (r) Necrosis and Uque 
facuon of the structures m the invoh ed area soon 
superv ene, and result in the formation of alocalired 
abscess containing foul pus pulmonary sloughs 
and detritus Abscess formation (cavitation) oc 
curs eatly, and usnaUyis present mthin a wect to 
10 dai s of the onset ot infection The lesion invan 
ably IS situated 5uperficiall> mthin one of the 
lobes of the lung As a result, earl> and pro- 
nounced o\ erlying adhesive pleuritis occurs This 
present m all cases and constitutes a constant 
pathological feature of the disease Depending 
upon the site of the abscess the vjsceral pleura 
overlying the lung in the involved area is agglu 
tinated to the thoracic parietal pleura, to the 
diaphragmatic pleura, to the mediastinal pleura, 
or to an adjacent Jobe Thus, the ‘ typical acute 
putnd abscess as noted at opentuon is a solitary 
cavit), varying from t to j inches in diameter, 
situated within the lung only a short distance be 
neat h the visceral pleura The wall? of the cavntv 
consist of infiltrated, compressed pulmonary (is 
sue, usually covered by adherent detntus and pre 
seating the mouths of one or more eroded bronchi 
The contents of the cavity at any given time, de 
pend upon the degree of necrosis and liquefaction 
which already has occurred and also upon the 
degree of spontaneous drainage and aeration which 
has taken place through the communicating bron 
chusorbronchi Ataverycarlystage thein*olved 
area is occupied by pulmonary tis«ue which is 
undergoing necrosis but stiJI merges with the reJ 
atively more normal tissue at its periphery At a 
later stage, the involved tissue begins to liquefy 
and becomes demarcated at various points In 
these areas it becomes separated from the wall 
of the abscess cavitv Subseauently the slough 
separates completely and itself liquefies entirely 
or m part \\ ith the on«et of initial liquefaction, 
spontaneous drainage and aeration through the 
communicating bronchi occur in varying degree 
These phenomena depend not only upon the fluid 
Ay t>i vbc contents of the cavity but also upon the 
patency of the bronvhi which open into the cavity 
Bronchial pateniT' is determined by the degree of 
inflammatory swelling ot the bronchial mouths 
and the degree of their obstruction by evudale II 
drainage and acraUon via the bronchul tree are 
adequate and the anaerobic infccuoa is controlled. 


the lesion may heal spontaaeously If rot lit 
lesion becomes chronic in ibe vast of 

cases Sinceourpaperdealsspecifically witiamit 
putrid abscess of the lung, the pathologial fa 
tures of the subacute and chronic phases irili not 
be desenbed 


Various gross pathological changes, vihichocnir 
within the involved pulmonary area dunnglii 
acute st ige of the disease, have their counterpart 
mcJianges nhith are to be noted m tieirai 61 % 
III general the roentgenographic features depend 
upon a combina tion of the follow mg cucumsuncts 
(r) the siae of the lesion, ( ) its location (j) tie 
decree of infection present (4) the degree of iique 
factionwhich has occurred, (5) the degree of '^n 
laneous drainage and aeration whidh has 
place via ihe bronchial tree, (6) the presence or 
absence of evlensioa of the lesion bevwdilso"? 
inal limits, (7; the eTtcntdodinlen>itvoilheiMT 
lying pleural reaction, (8) the presence or ahstnet 
of perforation of tie lesion into the pleura l> 
getber with the degree and extent ol the 
panving pleural response (9) certain factors ffhicB 
are concemed mth roentgenographic tetjniq e 
Since each of the e factors is vanahleiittacttueal 
that combinations of them will resiat n wf-' 
genograms with widely varying dmils Tw 
roentgenographic differences may etist not oril> 
between one case of acute putnd pubnonary »• 
scess as compared with another but abobet»« 
seriaf ^ms in mdiv iduaf cases A )1 other fact''?* 
reiuaming constant the time vnterralbe’ween tot 
onset of infection and the taking of lh» rotof 
genc^ram is the factor chiefly respen ib!c for (it 
varied roentgen findings Thus if towY^snsoni 
are to be made between the findings in vznm 
cases It is essential that the films which at* to K 
compared be taken at corresponding ^ 
lowing the onset of the disease 

In the indmdual case * me •» also the la'' 
largely responsible for the changi"g roedgM pic 
ture Foresample in the ta best phase cvi^ 
of cavitation is not to be noted in the roev ^ 
gram As necrosis and liquefaciwn progress 
ever evidence of cavaiation tn one/um 
generallv appears \s wiH be pointed oat “ 

time at which typical evidence of 

noted vanes considerably, and n 

may be delayed far beyond the usual P'”'’; , 
kVhile It » not our intention to dwwss the'" 
ment of acute putnd abscess of the , 
proper to stress the dangers of 

vauon of patients pursumgan unsatisfactory 
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ical course, m order to await the appearance of 
“tj'pical” evidence of 'cavitation Serious com- 
phcations, which increase the morbidity and the 
immediate and ultimate mortality, may result from 
such undue delay of therapy If the clinician 
realizes that “typical” evidence of cavitation is 
not the sine qua non of roentgen diagnosis and has 
a knowledge of the various roentgenographic fea- 
tures of the disease and their significance, he is in 
a position to corroborate the clinical diagnosis at 
an early stage and therefore to begin his thera- 
peutic efforts promptly As we have shown else- 
where (2, 3), operative treatment is especially im- 
portant in the early stages of cases which are not 
progressing satisfactorily. 


ROENTGENOGRAPHIC EXAMINATION 


Films are taken upon admission of patient to 
the hospital and, if the clinical progress is satis- 
factory, at weekly intervals thereafter If the 
clinical manifestations indicate an unfavorable 
course, or if the imtial films suggest that early 
operative intervention may be desirable, films are 
taken more often If, at any time, there is a nse 
m temperature, sudden cessation or marked dimi- 
nution of expectoration, recurrence of pain in the 
chest, dyspnea, or the appearance of new or un- 
toward physical signs or symptoms, immediate 
roentgen examination is imperative 
Films are taken routinely with the patient in 
the erect posture, placed carefully in the postero- 
anterior and then in the lateral position Although 
slight rotation of the body out of the exact postero- 
anterior or lateral position as a rule makes little 
difference from the standpoint of diagnosis, it may 
result in inaccurate localization of the lesion 
Since we are not concerned in this article with 
methods of localization, this phase of roentgenog- 
ntphy shall not be discussed, but will be the sub- 

]ect of a separate communication m the near 
future 


There are several reasons for taking films roc 
inely with the patient in both thepostero-anteric 
ana lateral erect positions Postero-antenor film 
eieal the details of the vast majority of lesior 
carlj and in accurate proportions Certain di 
<is not visible clearl}'- m the postero-anteric 
I w often are noted readily in the lateral viev 
KU single or multiple small fluid levels, vii 
patient is m the postero-anteric 
patient in tk 

eral position (Figs n and 12), and vice vers 
of 1 frequenth' accentuatic 

wiH I the significance of whic 

'eon.? I'ltcr, will be indistinct or m 

- cn at all m the postero-anterior film, while in tl 


lateral film it tvill be clearly discernible (Figs 12 
and 14) The details of lesions lying behind or in 
front of the heart or hilus of the lung may be more 
distinct in the lateral than in the postero-anterior 
film. On the other hand, lesions lying on either 
side of the heart, or immediately lateral to the 
hilus of the lung, or m the paravertebral region, 
may be more readily visible in postero-anterior 
than in lateral films Finally, films taken with the 
patient m the erect position, in contrast with those 
taken m the recumbent or semi-recumbent posi- 
tion, are essential for the demonstration of fluid 
levels Recumbent or semi-recumbent films are of 
little or no value for this purpose, because air 
situated above fluid cannot be demonstrated w'hen 
the rays are dmected m such a manner as to pene- 
trate them in succession, that is from above 
downward 

The sigmficance of a horizontal line of increased 
density, seen in the postero-anterior or lateral 
erect film and suggesting the presence of a fluid 
level, may have to be determined by a film taken 
w'lth the patient in the lateral recumbent position, 
or in the erect position with the body well tilted 
to one side or the other Under such circumstances 
the presence of a fluid level is established if the 
line under suspicion remains horizontal regardless 
of the patient’s position Obhque films, ivith the 
patient in the erect position, are of special value in 
those instances in which the area under suspicion 
tends to be obscured in the routine postero-ante- 
nor or lateral film Thus, the details of a lesion 
lying in front of or behind the heart, or in close 
proximity to the sternum or vertebral column, are 
frequently clarified in an obhque film Oblique 
films are occasionally of value when the lesion lies 
along the extreme lateral border of the chest, and 
thus tends to be obscured by the superimpesilion 
of the anterior and postenor curvature of the ribs 
When the lateral film discloses a posteriorly situ- 
ated lesion, certain details not entirely clear in the 
customary postero-anterior view may be more 
readily discernible in the anteroposterior position 
With the patient m the latter position, the lesion 
lies closer to the film, there is less ififiusion of the 
rays, and its image therefore is clearer We do not 
employ stereoscopic films and wish again to em- 
phasize that simple postero-anterior and lateral 
films taken with the patient in the erect posture, 
have sufficed for purposes of diagnosis, localiza- 
tion, and determination of the progress of the 
lesion, in the majority of instances 

ROENTGENOGmtPinC FINDINGS 

We now proceed to the presentation of roent- 
genographic findings in acute putrid abscess of the 



6^0 


SURGER\, GYNECOLOGY AND OBSTETRICS 


lung These are u=uall> readil> CTplamable on the m our etpenence, cases of acute putrid ab5cc<4 d 
basj^ofacons/deratronof thepathologicalchanges, the lung«hichheal spontaneou^h usuifh rrm^ 
as described in previous paragraphs Completely or show a definite lendenc\ loaaMrt 

I Ihe typical case The earliest rocntgeno gression well within the su week (acute) period 
graphic feature, to be noted in the typical case, is If by that time the tendency toward 'pontanm.5 
the appearance of a small area of pulmonary infil resolution is not well established, the chances of 
tration The latter is indistinguishable from a its occurrence at a later date become increin-at'r 
patch of bronchopneumonia of the usual variety, remote Accordingly Rehavcfoundadja/piJ- 
except that as a rule it is more sharply circum creasem the number of caseawhichsub'-idespcn 
scribed its margins more rounded and its lunits taneously, and a corresponding increase m no' 
more clearly defined (Fig a) ‘ The infiltration bidity and mortality during the subacute stacr 
Usually becomes \ isible w ithin a weeh of the onset (6 to lo « eeks) During the chronic stage ‘poD 
of infection The next pha*e consists of an in laneous subsidence practically neier occurs, 
crease In the density and in the extent of the infil 2 I artations A not uncommon ^■a^3Qt from 
tration The third phase begins v, ith the onset of (fie tvptcal picture as described is one in which ti 
visible evidence of necrosis and caxily formation lesion is unusuallv large As staled preiioudv 
(fig 3) At this time, striking changes usually thcaverageacuteabscessxanesfromitojinchcs 
are to be noted in the roentgenogram These con in diameter In some cases the lesion eit^dus 
sist in the occurrence of one or more small areas of siae and on not a few occasions we have noted ib- 
mcreasedilIumination(dirainisbeddensitv) within scesscs 4 5 and even 6 inches in diameler Ei 
the pre existing area of infiltration and an pro- ravation in these ca-es proceeds as rapidJv and at 
duced by softening, and liquefaction of small foci times even more rapidly than in the typical' 
within the area of gangrenous bronchopneumonia cases (Figs 5 6, and 7) Because numerous 
As IiQuefaction continues these multicentncareas bronchi in the involved area undergo nccrovi 
ol soitenmg tend to coalesce Frequently their large abscoses oiien drain and venuliie iwdv 
coalescence can be followed in serial roentgeno freely They therefore appear m the roentgen oh 
grams until the typical unilocular cavity is pro- aslargeair filledcaMiiesconiamingcoTopanlwel) 
duced (Fig 4) LTsually the mayor portion of the smallamountsoffluidandsurroundedby ru 
pre-existing area of pneumonic infiltration be pulmonary infiltration of vaoinywidlh Noti't 
comes progressively excavated and as a rule irequentlv, because of its large sue thedSetB 
only a thin nm of infiltrated and compressed pul tiation of such a lesion from perforated »!>«•« 

monary tissue remains peripherally as the ' wall «iih associated encapsulated pvopneumojrwsxu 
of the abscess cavity (Figs 5 0 and 7) Within extremely difficult or impossiolc ^\’hlie laT* so* 
the cavil], a homontal lev cl of fiuid sumiounted scesses conceivably riav subside spontaneous v it 
byairisseen W ith changes in the position of the times thepatientsusually havebeensotosic r* 

patient, the fluid maintains its horizontal level the uncertainty of the coexistence of a coTnjH w 

In the average case the diameter of the cavity ingputridpvopncumothoraxsogrcal ihalwebye 
varies from i to 3 inches and the width of lhe«ur been unwilling under such circumstances to cc 
rounding pulmonary infiltration from yi toyman operation , 

inch (Fig 9) Although pulmonary cavilalion as 

If drainage and aeration arc adequate tfiecav viousfv occurs early m ca^s of pcitrw so 
ity becomes evacuated completeK the exjsimg the typical roentgenographiccvidenceolca^^ 
infection subsides and di'appiars the surround tion, namely a circular area of raietaction 
ing narrow zone of pulmonary infiltntion i> ab fluid level varies considerably in live tiw' 
sorbed and the cavitv disappears Subsequent appearance Thus, m some cases the ca'i ' 
films then reveal limited fine pulmonary hbrosis comes visible in the roentgenogram a most 
which either remains vxsible permanentiv or in as cavitation occurs 
time disappears completely In general a lesion visiblefordaysor even weeks 
which heals spontaneously is usualJv ol com a cavitv mav not be seen during the acu * 

parativelv small size or is represented bv an area and finally in others a cavity ray never ^ 

of infiltration of comparatively slight density 

Also as a rule, it passes fairly rapidlv through the ih? amount of fluid to be noted within t 
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Iig I W R Routine film of the chest w hich was taken Fig 2 W R Eleven days after onset of postoperati\ e 
before laryngectomy was performed The roentgenogram pulmonary abscess (very early phase) Small area of infil- 
discloses no abnormalities tration in avillaty segment of left pulmonary field 


gram is an accident which depends upon the de- placement by air If drainage is free, the cavity on 
gree of spontaneous drainage of fluid secretion x-ray examination contains little or no fluid On 
through the communicating bronchi, and its re- the other hand, if the communicating bronchi are 



ihii Same case as m Figures 1 and 2 Scicn 

laliUr-viinn in dcnsitj and extent of pulmonaiy 

I'eneath "bs), and beginning ca\ nation 


Fig 4 tv R Six daxs after Figure 3 Large area of 
dense pulmonary infiltration (fifth to eighth nbs), contain- 
ing a ca\ ity \i ith small fluid lex el Film indicatix e of inade- 
quate spontaneous drainage Unsatisfactorx clinical course 
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Tipt 5 J R Early phase 
abscess of lung Inal 
clownuard Enlarged 
typical case 


larly phase in the development of a large Hg 6 J R Eight days later ” ^ 

laaltraiion extends from the ninth rib replaced byahrgecavitycontainingfluiainasir iJwre 

rged hilar glands are present This u a pulmonary infiltraliou about cavity JmgasttwiM « 


completel) obstructed b> mdammatory edema or surrounding pulmonary infiltration 
bv detritus, none of the contents of the cavity can cases the iVTtical 
escape and no air can enter Under such circum cavitation mav not be visible despite ine 
stant.es the shadow cast by the filted cavity merges existence of a large cavity 
with and is indistinguishable from, that of the In other words at times the presence F 
monic infiltration mav indicate not an awn 
1 nbvcess cavilv comphtW 



of cavitation but i 







1 

\p 

1 


vie"!, (sanic Hi"' 

and mmimal surrounding pulmonary infltialwn 


v*".- .t_ .-mtniinn optiatwn V tarficatisci 


astncountrrcd 
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I ig 9 M K Well defined abscess of average size Small 
fluid level indicating free drainage lloderate surrounding 
pulmonary infiltration 



Fig 10 M K Same case as Figure 9 One day later 
Cavity filled with pus because of inadequate drainage In- 
crease in density of entire lesion 


filled with pus and detritus Between the ex- 
tremes of free drainage on the one hand and total 
absence of drainage on the other, all gradations 
and variations m the degree of spontaneous drain- 
age exist 

After spontaneous drainage and aeration have 
begun, the roentgen evidence of the existence of a 
cavity may vary from a tiny fluid level surmounted 
by a small bubble of air (Fig 13) to an air filled 
cax ity containing either no fluid or a small amount 
of fluid (Fig 9) It should be emphasized that the 
patency of the communicating bronchi ma)^ vary 
considerably from time to time and that a lesion 
"hich IS draining well at one time may dram 
poorly or not at all at a later date The result of 
such a sequence is a roentgenogram disclosing a 
cavity containing a well defined fluid level, fol- 
lowed by one in which the cavity apparently has 
fhmimshed considerably in size or has disap- 
peared in the midst of the surrounding pulmonary 
inliltration (Figs 9 and 10, 15 and 16) If spon- 
aneous drainage and aeration become re-estab- 
islied at a later stage, the cavity reappears, its 
size then depending upon the degree of drainage 


Other roentgenographic xmnations are to b( 
10 eel at times in cases m which spontaneous dram 
' ge and aeration are inadequate A fairly' com 
ion type is one in which a cavity’ of small o 
0( crate size is surrounded by' an extensive zoni 
“^*''*,''^’^'011 (Figs 4, 13) In another ty pe 
'P areas of increased illumination (di 

IS led density') , w uh and \\ ithout contained fluK 


levels, are to be noted within an area of extensive 
infiltration (Figs 1 1 and 17) And finally, as stated 
previously, a common type is one in w’hich only 
dense infiltration alone is visible (Figs 8, 10, 
and 16) 

4 Spread of infection If drainage remains poor 
or ceases entirely', the lesion either remains un- 
changed in extent for a variable period of time or 
else commences to enlarge In the latter instance, 
there is first an increase m the extent of the infil- 
tration This may occur m concentric fashion or 
may take place at one or more points at the pe- 
riphery of the original lesion As fresh invasion 
of pulmonary parenchy’ma occurs, the newly' in- 
volved area undergoes pathological changes which 
are identical with those of the primary' lesion (Figs 
16 and 17) Not infrequently, some drainage and 
aeration of the entire mvoh'ed area may' occur as 
the result of the erosion of a prex'iously' uninvolv'ed 
bronchus (or bronchi), and as a result an irregular 
multilocular cavity consisting of the onginal ab- 
scess together with the recent extensions may' be- 
come x'lsible in the roentgenogram The ultimate 
fate of such a lesion depends apparently’, as in the 
first instance, on the degree of ex'acuation and 
aeration x’la the communicating bronchi 

In addition to spread of pulmonary’ infection by’ 
direct extension from the original site into the sur- 
rounding uninx’olved pulmonary tissue (Figs 16 
and 17), new infection may occur by' the mechan- 
ism which w’e have termed “spillox eV ” The latter 
type of spread results from the aspiration of ana- 
erobically infected pus, derix’ed from the bronchi 
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^'5 <S ^ Law »bsees» of fight luogtuwtifUr 
onjct sluliiple «reas of rarefaction (with and »itbout 
fluid JeveJs) n ithin th«ton«ofp(ilmonifyto61lnu<io Fflm 
indicative of incomplete liquefaction heptic clinical state 

draining the abacess cavjtv, into previously unin 
solved bronchi As the result of such inoculation 
of new bronchopulmonary segments gangrenous 
bronchopneumonia similar to that tthich occurred 
at the onset of the original abscess, is to W noted 
These “«pillo\er lesions mat occur nithm the 
same lobe adjacent lobes, or the oppo<itc lung 
If 'spillover infection otcurs nitnin the same 
lobe, It maj be indistinguishable roentgenograph 
icallj from spread by direct extension because of 
the proximity of the old and the new lesions 
hpiilover infection to other lobes or to the 
opposite lunt is readily recognized by virtue of 
lU distance from the original lesion (Fig i8) 
From the clinical and roentgenogrspbic stand < 
point the fate of the fre'h spillover lesion \anes in > 
accordance with certain circumstances which were i 
detailed in preceding paragraphs Unfortunately i 
spillover infection frequently involve suchalarge i 
area that the patient often succumbs from the I 
toxic effects of fresh gangrenous bronchopneu i 
monia before the occurrence of extensive cavita i 
tion f 

? The associated fUuratreaciion Aroonfgeno' c 
graphic feature of mlere«t m cases of acute putnd < 
pu'nonary abscess i» the associated pleural rcac i, 
tion W e are now discussing specifically only cases c 
of acute abscess which have not perforate into T 
the pleura It was indicated pres lously that arlhe t: 
sue pleuntis occurs invariabK direcilv over the 
sue ol an acute ab cess The adhesions are situ u 


Fig I* t J Latrralvjen l»ainelime»»r^«ul ft, 
tads cf ItsioR »« not ten \«eatu»lion of oWiq« uit 
traosverse interlobar lissures \bscess liei in apex ol liart 
lobe close to (he junction of these lissurri 

ated most commonly between the lung and the 
thoracic panetes but occasionally between we 
lung and the diaphragm or mediastmam Jt 
tunes the situation of the lesion mav result m we 
formation of adhesions only betw een two adjJtent 
fobex ffic pleuritic response is dependent upon 
Ihe irritative effeut of the abscess the most 
final portion of which lies c’ose to the oierlnng 
visceral pleura Other factors being con'Unt the 
extent of the pleunljs is proportionate to ''fj 
of lhel«ion By ihesame token adhesionswulK 
most dense in the area in which the le'ion mo- 
nearly approaches the surface of the lung J “ 
in cases in which a well defined cav it> surround 
by comparatively little pulmonary innitration 
visible on x rav exatmnation the pleural reacw 
as disclosed at operation usually docs not eri 
farbevond the limits of visible cavifat o" ^ 
other h4nd when a comparalncfi swd‘ ® 
exists ui the midst of a wide rone of . 

infiltration the pleunl mction extends n 
over the sut of vnsiWe cavniation but also spp^' 
jnaiety to the limits of the pulrnonar} m > 

At limes the p'eural reaction to 

unusually dcn<e and to extend well liC'on' 
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area of pulmonary involvement This is most apt 
to occur when the abscess offers roentgenographic 
eiidence of inadequate spontaneous drainage, as 
shown by the existence of dense pulmonary infil- 
tration alone or by infiltration containing single or 
multiple small areas of increased illumination with 
or without small fluid levels Dense and extensive 


Fig 14 M W Lateral view (taken at same time as 
Figure 13) Multiple cavities containing fluid levels, not 
visible in postero-antenor vnew (Fig 13) Accentuation of 
upper part of interlobar fissure and i\ idening oi low er part 
Pulmonary lesion in upper lobe facing fissure 


pleural reaction is to be regarded seriously, as not 
infrequently it is an indication of impending or 
actual perforation of the lesion mto the pleura 
ETien spontaneous drainage and aeration are in- 
adequate, peripheral spread of infection is particu- 
lar!}’ apt to occur, and the thin shell of lung 
overlying the abscess becomes invaded fay the 
advancing infective process Under such circum- 
stances, rapid spread of the adhesive pleuritic re- 
action may be assumed While it is not our pur- 
pose m this paper to describe the general roent- 
genographic features of perforated abscess, atten- 
tion should be called to the fact that under certain 
circumstances locahzed perforationof apulmonary 
abscess into the pleura maj’ exist without pro- 
uucing significant changes in the roentgenogram 
Jnus, m cases in which there is roentgenographic 
and clinical evidence of inadequate spontaneous 
rainage and aeration via the bronchial tree, and 
_ie overlying pleural reaction is dense and exten- 
perforation mto the existing pleuro-pul- 
mona^ adhesions may have occurred Since the 
wonclii which open into the abscess cavity m such 
^ scs arc not indely patent (as evidenced by ab- 
sence of a fluid level within the area of mftllra- 
om. a small cmpi’cma rather than a pyopneu- 


mothorax (which IS the usual roentgen sign oi per- 
foration of abscess of the lung into the pleura) is 
produced. Because of the extent and densit}' of 
the pre-existing pleural reaction, such small em- 
pyemas may not be recognizable m the x-ray film 
Thus, as reported in a previous communication ( 3 ), 
actual local perforation into the pleura which w'as 
not known to exist before operation, was found at 
operation in several instances On the other hand, 
at times pleuritic response may be so well marked 
that local perforation into the pleura may be sus- 
pected yet be absent at operation 

6 Interlobar fissures. Another interesting and 
significant roentgen finding, in certain cases of 
acute abscess of the lung, is the accentuation of 
interlobar fissures As stated previous!}', putrid 
pulmonary abscess, because of its situation super- 
ficially within a lobe, is accompanied regular!}- by 
reaction in the overlying pleura When a pulmon- 
ary abscess lies m close proximity to one of the 
fissures, the overlying pleural reaction may occur 
exclusively within the fissure and agglutinate the 
surface of the involved lobe to the surface of an 
adjacent normal lobe In such unusual ca'^es. at 
operation, adhesions between the lung and tho- 



Fig IS S M D«n«» inlUtration conuimne a cMity Fig t6 S M Same case asm Figure >5 'ererJim 
with fluid level in left upper lobe Irresulanty of cavity later Disappearance of cavilj as a result ei ii>“05u»<e 
indicating further invasion diainafc 


racic panetes usually are absent or mmimal The 
occurrence of pleural reaction withm one of the 



fissures ss indicated roentgenographicallj b\ the 
presence©/ a line of opacity occupying the posilion 
of th«* fissure in question Such opaque lines art 
not seen m normal pulmonary fields 
The degree and extent of fissural accentuauon 
as noted in the x ray film is directly propofboMi 
to the degree and extent of fissural plcun|iv ' 
pulmonary abscess of the upper or lower w* 
ing a point along the lower part of the Ion? 
(oblique) interlobar fissure, usualU 
with accentuation of the lower part of the h u 
only A Icbion facing the upper part of the nv ure 
IS accompanied b\ accentuation of this 
the hssure and frequently bv accentuation o 
lower portion as well as the result of downwra 
seepage of exudate (Fig 14) 
lesion of the upper or middle lobe facing P® 
along the short (transverse) 
dated With accentuation of this fissure h > 
both the oblique and transverse fissuiCb 
accentuated by a lesion 1 \ ing at a point c 
the junction of the fissures within ^ 

per middle or lower lobe (Fig 12) 
irritative accentuation the fissure appea 
thin well defined line of incrca^d ^ 

-ome instances it is reprcscnterl by a 
and somew hat w ider line indicaliv c of more 
pleuritic rciction This occurs comfnonly m « 
in which an abscess of one lobe has 
across the sealed-off fissure into an adjacent low 
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or in cases in which such perforation is imminent. 
In still other cases, the interlobar fissure may be 
represented by a fairly wide zone of density mdic- 
ative of interlobar effusion or exudate (Fig 14). 
This may be the result of impending or actual per- 
foration of apulmonarj' abscess into the fissure, in 
cases in which the lobes have not become firmly 
agglutinated Although accentuation of the fis- 
sures maj' be \nsible in both the postero-antenor 
and lateral films because of limited supenmposi- 
tion of pulmonary tissue, it is best seen in the 
lateral film Thus fissural accentuation not xdsible 
m the postero-anterior film maj" be seen readily in 
a lateral film taken at the same time 

EOEXTGENOGRaPHY AS AN INDEX OF THE 
COURSE OF THE DISEASE 

After the diagnosis of acute pulmonary abscess 
has been established, the clinical manifestations 
and the roentgen findings continue to be an index 
oi the progress of the lesion There are times, 
however, when the evidence gained from these two 
Sources appears to be in conflict. The question 
then arises, which is to be considered the more im- 
portant and upon which the greater reliance is to 
he placed in the evaluation of the status of the 
patient For example, in the majonty of “txqiical” 
cases of acute putnd abscess, the sjmiptoms be- 
come ameliorated as spontaneous drainage and 
aeration are established Thus at the end of 2 
to 3 weeks, the temperature is apt to be lower and 
the sputum not infrequently diminishes in amount 
At that time the sputum may become less foul, 
may be foul onlj' at intervals, or may^ become en- 
tirely odorless If the x-ray film reveals diminu- 
tion in the size of the cavity and in the extent of 
infiltration, the assumption that improvement is 
taking place is warranted On the other hand, if 
the roentgenogram reveals increase in the size of 
the cavity and persisting or increasing pulmonary' 
mtiliration, the mildness of the clinical manifesta- 
lons must be disregarded This dictum cannot be 
emphasized too strongly , since some of ourpatients 
^ith chronic abscess of the lung previously had 
een discharged by their physicians as cured in 

c acute phase of the disease, although roent- 
genograms taken at that time rex’ealed persisting 
pulmonary infiltration Thus, “cure” cannot be 
^omuicred to have taken place, regardless of the 
■'iclence of clinical manifestations, unless roent- 
gen exidencc of pulmonarv infiltration has dis- 
appeared completely 

mn^*^ manifestations may become 

concomitant with apparent roent- 
i!*” ’'^P’'°'‘^ment Under such circum- 
C'', the observer may be unable to decide 



Tig 18 P At Acute “spillover” abscess of right upper 
lobe following recent operation upon subacute abscess of 
left lower lobe Infiltration in right upper lobe containing 
a cavaty wath fluid level just abov e sixth nb Residual infil- 
tration at site of operation in left low er lobe 

which of these criteria to utilize in evaluating the 
patient’s status We wish to state that such a dis- 
crepancy' can be due only to an error of roentgen 
interpretation The mistake which usually is 
made is the assumption of improvement on the 
basis of disappearance of a cavity' in the roentgen 
film despite the persistence of pulmonary' infiltra- 
tion As stated premously, this sequence is com- 
mon when spontaneous drainage and aeration be- 
come inadequate, for under such circumstances 
the cavity within the lung, w'hich seemingly dis- 
appears, merely becomes invisible because it is 
filled w'ith secretion (Figs 9, 10, 15, and i6) Proof 
that the lesion has become “shut-off” from the 
bronchial tree often is offered by alteration of the 
clinical manifestations Thus, the sputum may- 
decrease sharply in amount and lose its foul odor 
entirely or in part The temperature, however, is 
apt to be higher, the pulse rate to mcrease, and 
the patient to look and feel more ill If peripheral 
spread of the lesion follows, there is apt to be a 
recrudescence of thoracic pain and of hemopty sis 
Thus, when the clinical course is unsatisfactory, 
the very- existence of an apparent di'icrepancv be- 
tween clinical symptomatology and roentgenog- 
raphy should lead to the sus]ncion of an error in 
interpretation of the roentgen film 

A consideration of the relative x-alue of these 
two criteria of progress of the lesion leads there- 
fore to the conclusion that roentgenography . when 
the findings are interpreted correctly, is as reliable 
as, and at times more reliable than, the symp- 
tomatology From the standpoint of reliability in 


69S 


SURGFR\ GYNFCOLOGl AND OBSTETRICS 


in-itanccs in which the question of cure is con 
sidered we can onl} state again that CTpenent* 
has demonstrated on numerous occasions that, re 
gardless of the complete absence of clinical mam 
fes tations no patient can be considered cured until 
all pulmonarv infiltration has disappeared 

SyinitKt VND CONCLUSION!* 

This contribution is based upon obsenations 
made in a senes of more than 150 cases 0/ acute 
putrid pulmonary ab'iess In 65 cases operation 
Was performed in the acute stage 01 the disease 
Thus there was ample opportunity to correlate 
operatise findings with pre operative roentgeno 
grams 

The diagnosis of acute putnd pulmonary ab 
scess rests both upon clinical features and roent 
gcno^raphic hndings The disease cannot be drag 
nosed solelj b\ roentgvnography The latter is, 
however a diagnostic method which is absolutely 
essi'Citial for corroboration of the clinical diag 
nosis Roentgenography is the most important 
method for accurate localization of the lesion It 
al 0 serv es is an inde^ of the course and prognosis 
of the disease 

The pathological features and the factors re 
'ponsible for the varied roenlgenoferaphic appear 
ances in acute putrid pulmonar) abscess are pre 
sented 

Methods of roen tgenographic examination yy itb 
special reference to demonstration of the pulmo 
nary lesion arede«cribed 

In the evolution of the typical case of acute 
putnd palmonarj ab cess early roentgenograms 
reveal onU the presence of a limned area of pul 
monary infiltration The latter increases in extent 
and tlen«ity m the second stage Rareiaction 


Within the involved area occurs in the third 
The fourth stage is one of prt'gres'ue excavaina 
ofthisarea Thecavity contamsairandfluidanJ 
IS surrounded bv limited pulmonary in/iliraiwn 
Among the foentgenographic variants b hidin' 
discussed are Unusualh large sire ol the ab«CM 
rapid increa*^ m size of the lesion vanalioDin 
the time of onset of cavitation ah-enceoftn 
dtnee of cavitation earlv multiloculantv mde 
spread pulmonary infiltration with and witliout 
cavitation sudden disappearance of cavuie? m 
tensive pleural reaction evidence of spread dm 
lection by direct extension or b\ spniover" 
TTie pleural reaction aLCompanving aiuie pJ 
monacy abscess and its variations are de<nW 
w ith special reference to roen ti,enogr3phici«p«l> 
The significance of accentuation and other sbimr 
maliUes of the interlobar fissures are diwei 
The greater reliability of roenlgenogTsph vs 
compared with clinical manifestation* asanuidH 
of the course of acute pulmonaty absff*. t 
stressed Emphasis is placed upon ihe rer«s.ii' 
of correct roentgen interpretation when app^ic* 
roenlgenographic improvement is noted m tw 
presence of an unsatisfactory clinical course 
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OPERATIVE MANAGEMENT OF FIBROMYOMAS 
IN THE UTERUS AT TERM 

CARL P HUBER, M A , M.D., F A.C S , Indianapolis, Indiana 
H. CLOSE HESSELTINE, M S , M D , Chicago, Illinois 


P REGNANCY is infrequently accompanied 
by fibromyomas of the uterus, and these 
tumors require operative interference even 
less often dunng pregnancy, labor, and 
the puerperium Active controversy concerning 
the choice of myomectomy or hysterectomy for 
those requiring treatment after viability of the 
fetus and in the puerperium is well illustrated by 
the conflicting statements in the literature There- 
fore, this present study was undertaken to evalu- 
ate better the relative merits of each 


IITEHATURE 

In several large series of pregnant patients the 
frequency of fibroid tumors varies from o 3 per 
cent (2) to r 4 per cent (10) with the average 
incidence being near o 5 per cent (t-4, 7, 10) In 
the majority of such cases the fibroid does not 
Interfere with the usual course of pregnancy, 
delivery, or the^ puerperium Many times the 
nodules are findings which are accidentally dis- 
covered when the uterus is palpated during labor 
or the puerperium The size, position, type, and 
number of tumors are the significant factors 
submucous, large subserous, and intramural 
fibromyomas are often responsible for sterility 
and for an increased incidence of complications in 
prcgnancv Abortion and premature labor may 
rKult Hon ever, an equally serious problem is 
onercd by the fibroid tumor which is of sufficient 
si/e or so located that it may produce obstruction 

0 the passage of the fetus through the birth canal, 
css than one-half of the fibroids complicating 

Jiregnancy are of this type but they, nevertheless, 
^ ar a distinct problem in the management of 
parhmiion Degenerative changes or infection m 
c tumor are also of senous import 
fil "*1 ticccpted plan for treatment of 

irouls during pregnancy consists of careful ob- 
interference unless symptoms 
suihcicnt magnitude arise In such instances, 
f • ros^y be done before fetal Mabihty, 

accessible nodules if the 

1 \nn conception remains undisturbed Abor- 

occurs frequently subsequent to tins type of 
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operative interference. Hysterectomy is a prefer- 
able procedure for multiple and inaccessible tu- 
mors, for unsatisfactory hemostasis following myo- 
mectomy, or for a seriously damaged uterus 

At the end of gestation obstetricians generally 
agree that the following possibilities must be con- 
sidered in deciding the method of delivery: 

(1) Even if the birth canal is unobstructed and 
vaginal delivery seems probable, the fibroid may 
be associated with inadequate or faulty utenne 
contractions enough to prolong labor dangerously 

(2) The tumor may offer unrecognized obstruc- 
tion to the passage of the fetus For these reasons, 
the early part of labor should be considered in 
the light of a trial labor and not as a commit- 
ment to vaginal delivery 

(3) The presence of the fibroid tumor increases 
the frequency of vaginal operative interference. 

(4) Complications of the third stage of labor 
are more frequent as has been shown by Camp- 
bell’s report of postpartum hemorrhage (600 cu- 
bic centimeters) in 31 7 per cent and adherent 
placenta in 9 7 per cent of his series 

(5) Although vaginal delivery may’ be accom- 
plished TOthout difficulty, degenerative changes 
in the fibroid may still necessitate operative inter- 
ference dunng the puerpenum Necrosis was 
present m 75 8 per cent of fibroid tumors in 82 
pregnant patients (Campbell) This is almost ten 
times greater than the incidence of 7 8 per cent, 
in the non-pregnant state 

When cesarean section is the method used for 
delivery it may be done alone, combined with 
myomectomy, or followed by hy’Sterectomy. 
When It IS tlie only' procedure the risk of post- 
partum hemorrhage and necrobiosis persists, and 
the fibroid still remains as a source of morbidity. 
Myomectomy m conjunction \nth cesarean sec- 
tion may remoi e the more prominent tumors, but 
others may develop subsequently A more im- 
mediate danger is hemorrhage through inadequate 
or unsatisfactory hemostasis and infection in the 
operative site. Removal of the uterus should de- 
crease the danger of infection and at the same 
lime pre\ ent further trouble from enlarging fibro- 
myomas Of course, extirpation of the uterus 
excludes future childbearing. 
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ANALASO or DATA 

Controversy is evidenced by conflicung recom 
mendations in the choice between myomectomy 
and h> sterectomy at the time of cesarean s«>ction 
In order to obtain a better ev aluation of these two 
types of therapy pooled data were used to elimi 
□ate errors in individual smaller senes To obtain 
a balanced report, it was deemed advisable to use 
only those in which a senes of cases was pub- 
lished as the numerous isolated c tsc reports a! 
most inv anably represent a fav orabfe termination 
which might thus give a false value The lo 
reports meeting these requirements, publish^ 
since tgio, are presented in Table I Due to the 
improvement in prc operative and postoperative 
care and management in recent years it was 
believed that earlier studies might well be ex 
eluded These quoted reports offer a significant 
number of cases and also contain adequate m 
formation concerning the associated moriahty 
In addition, operative procedures in the immedi 
ale puerpetiuia are included Including the report 
from the Chicago Lying in Hospital department 
of obstetrics and gynecology The University of 
Chicago, 8 of the 1 1 sources hav e cared for 182,545 
obstetnc cases The total dehvencs covered by 
the 3 other reports is not given but certainlv 
represents a proportionately greater number In 
this pooled group the fibroid was of suffiaent 
significance to warrant abdominal delivery in 131 
ca^es In 23 additional instances operative treat 
ment of the fibroid tumor subsequent to vaginal 


delivery was necessary during the course of lie 
puerpenum 

Cesarean section alone was done in oBiy i« 
cases, all of which are reported by 3 of theauuKfl 
(3, 4, 6) listed m Table 1 No deaths are tecordeJ 
The one death (j) not definitely a'signed to 
separate procedures may have been m this poup 
as noted in Table I It is mteresiinj, to note lii 
in over 115 000 cases analyzed by theSretnJinin? 
aulhors (1, s, 5 7-10) cesarean section so" 
was not done 

Cesarean section was follow ed bv h>s c e 
in 59 cases In this group there was one dcato 
recorded and in the one instance 
Table I it could not be determined whetwr 
recorded mortality was in thehvsierectomj giw-p 
or subsequent to myomectomy j 

sume that both of these deaths occuntd m 
hysterectomy senes, the maximum moi'silvpe 
centage w ould be 3 4 per cent 

Jllyomectomy was performed m ^ 

vnth cesarean section in 39 cases Five dr~lE! 
definitely recorded in this group and n iM 
designated case occurred in this group, tr« w ^ 


designatca case occurreu in - - 

rai^ tofi The mortabty rale IS ihcnat leas 

per cent and may have been asmacn as 1541 


The difference in the mortality m *** 
groups IS so great that the 
rebtivcly small sencs does not account f 
vanation In addition, it is a fair 
that myomeciomy was done on those pa 
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A- Cesarean with hysterectomy 






.1 

Unit No 

Age 

Parity 

Gestation 

Morbidity 

Mortality 

mortality 

Remarks 

. X 

145631 

43 

0 

40 wks 

0 

0 

0 

Hyalinized fibroid 

— 

164242 

36 

3 

30 wks 

0 

0 

Neonatal 

Necrosis with pam 


150563 

33 

X 

40 wks 

0 

0 

0 



150S35 

39 

° 

40 wks 

Yes 

0 

0 



113300 

41 

0 

40 wks 

0 

0 

0 

1,700 cubic centimeter blood loss 

' 


31 

0 

38 wks 

Yes 

0 

n 

Diac Ibrombosis v.\lb pulmonary embolism 


73456 

35 

0 

30 wks 

Yes 

0 

0 

16 hours premature labor 

-- 

5S662 

3S 

0 

39 wks 

Yes 

0 

0 

Pulmonary mfarction — iioocubiccenti- 
meter blood loss 


B Cesarean with mjomcctomy 







1?22S4 

33 

0 

30 wks 

Yes 

Yes 

0 

PeritomUs 


63178 

33 

0 

40 wks 

Yes 

0 

0 

Septic course •* 


C Hjstercctomy dunngpuerperiuTn. 







175896 

34 

0 

27 wks 

Yes 

0 

0 

Operation 36 hours poslpatlum — degenera- 
tion of intramural fibroid 


whose tumors appeared least difficult of removal 
It seems only just then to conclude that at the 
time of cesarean section hysterectomy is a safer 
procedure than myomectomy 
Further evidence for this statement is found in 
the fact that 13 hysterectomies were done in the 
puerperium without mortality whereas one fatal- 
ity occurred in 10 myomectomies. 

In the 20,895 patients who have been de- 
m Chicago Lying-in Hospital (Table 
H) from May 25, 1931 to January i, 1938, 10 
pauents have had fibroid tumors of a nature to 
interfere with delivery, or an incidence of 05 per 
cent In this group Porro cesarean section was 
Qonc S times and cesarean followed by myomec- 
omy m 2 instances The 1 death occurred in the 
myomectomy group 

A consideration of morbidity in the tw'o groups 
^ ^ Porro cesarean sections 

c ternperature was above 100.4 degrees on 2 or 
Ore days postpartum. This was true of both 
^ scs m which myomectomy followed cesarean 
- c ion. In the hysterectomy group 2 of tlie 
patients had evidence of pulmonary em- 
recovered. In one of the others 
f '''I? marked necrosis of the tumor and in 
hours oUab^^ operation was performed after 16 

i\ patients upon whom myomectomy 

chiiif / °™cd had definitely septic courses with 

a patient who recovered had 

a utcnne infection 

“I*! primipara upon 
n Ecctne ccsarcao sccUon was done at 39 weeks 


because of the presence of a large fibroid (ro by t2 by 8 
centimeters) situated deep in the pelvis ansing from the 
left and posterior uterine wall Laparotrachelotomy was 
performed under local infiltration anesthesia (novocam 
per cent) until the birth of the baby after which general 
anesthesia (cyclopropane) was used The fibroid tumor 
was removed easily without entering the uterine cavity 
The incision was readily closed After operation the patient 
developed evidence of infection, ran a septic course, and 
died on the tenth day after operation Necropsy disclosed 
a generalized pentomlis wath evidence of intra-uterine 
infection extending through the myomectomy incision 
In addition, hysterectomy subsequent to vaginal deliv- 
ery was performed once during the puerpenum 
The hysterectomy in the puerpenum w as performed 36 
hours after delivery because of extreme pain over the 
uterus, an elexation of temperature to 100 degrees, and a 
white blood count of 30,000. The deliverj' had been with- 
out incident follow mg a normal labor and w as accomplished 
by low forceps w ith episiotomy Necrosis w as present in a 
large intramural fibroid 

A condensed summary of all the operative pro- 
cedures is presented in Table III. When one 
considers the inadequacy of cesarean section alone 
as a therapeutic measure in this situation, one 
feels that it is indicated only in the rare instance in 
which there is a definite contra-indication to more 


TABLE HI 


Operation j 

Number 

Mortality | 

Per cent 

Cesarean only | 

IS 

0-1* 1 

0-5 3 

All hystcreclonues 1 

72« 1 

1-2* 1 

I 4 - 3 4 

All myomectomies i 

49“ ! 

6 - 7 * 1 

12 2-14 3 


♦Out und«iKna.tcd dealt was liaic ocoiried in ans o! ihe 3 stonps 
«An addiUonal 13 casca as noud in Table I had cither hisletcctoms or 
in5'otacctotn> — unstated 
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ettensuc opentne treatment 'Hje results in the 
hjsterectomj group are definitely superior to 
those in the myomectomy scries This studv, 
therefore, indicates that when abdominal opera 
tion IS indicated hysterectomy is the better pro 
cedure for treatment of thefibromvoma^ On the 
other hand, the mere presence of fibromyomns 
does not neccssitue either h\sierectoan or 
myomectomy 

COXCtCSlONS 

In the treatment of the pregnant patient with 
uterine fibromyomas the foliomng management 
IS advised 

j There should he careful obser\ation during 
the course of pregnancy nifhout interference un 
less Symptoms of sufficient magntiude anst 
2 Natural delnery should beatloned logoon 
unless the siae, number or location of tumors 
produces obstruction to the passive of the fetus 
o Trial of labor should be pernutted in doubt 
ful cases 

4 I^Ticn operative interference prior to de 
livcrv is indicated b\ necrosis m the tumor by 


obstruction to the birth canal, or by failure of 
normal utenne mednnisni, it should coiw t d 
cesarean section \nth hysterectomy 

5 If operative interference becomes noresjiiy 
during the puerpenum, hysterectomy is also tit 
procedure of choice 

6 Myomectomy with cesarean section cJrr« 
an appreciably greater morfab/t tmj tAefffore 
Its employment is generally contra mdiiated 

7 Fibromvomas ^rr jr, do not necessanh is 
dicate Cither by»lerectomv or myomec on 
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JEJUNOPLASTY 

For Obstruction Following Gastro-Enterostomy or Subtotal Gastric Resection 

CARL L. HOAG, M.D , Ji" A C S , and JOHN B dcC M SAUNDERS, F R C S. (Ed ), 

San Francisco, California 


O bstruction following gasiro-entcr- 
j ostomy or subtotal resection of the 
' stomach with gastrojejunal anastomo- 
sis occurs in a relatively small percent- 
age of cases, but when it does it is a serious and 
frequently fatal complication Almost every ex- 
perienced surgeon with an accurate and ictentive 
memory can recall such patients of his own, and 
others whom he has seen in consultation. It is 
noteworthy that nearly every senioi house sur- 
geon, notwithstanding that he has had special 
training and expert supervision, is likely to have 
one or more patients with this fatal complication 
In oneof ourleadinghospitals therehave been only 
I or 2 exceptions to this record covering a period 
of 20 years Graham reported 3 fatal cases follow- 
ing gastro-enterostomy and one other after a gas- 
troduodenostomy. Moreover, such highly skillcrl 
^rgeons as Marshall and Kiefer, of the Lahey 
Clinic, have largely abandoned the postcolic anas- 
tomosis in favor of the antecohe route following 
gastrectomy, apparently because of the frequency 
of obstruction. No percentages are recorded The 
data available in our vital statistics on this sub- 
ject are of little value, as the cause of death is 
often attributed to the original condition, com- 
monly ulcer or cancer, or to the secondary com- 
plicating factors, such as paralytic ileus, jreritoni- 
us, pneumonia, myocardial failure, etc , when 
death was, m fact, the result of obstruction The 
Contention so frequently advanced, that obstruc- 
lon would not occur if the operation had been 
done properly, is beside the question None will 
eny that experience makes all complications less 
common Not infrequently, however, the “master 
surgeon has attained his enviable state of skill 
•n balanced judgment through such bitter ex- 
perience and disappointment 

CAUStS 01 OBSTRUCTION 

posterior gastro-enterostomy 
‘ y e due to one or more of the following causes; 
a impropoly placed ifoma A gastro-cntcros- 

orVal'ifomJ^M«S '^'’•'“<’"' 1 . Univcr.i(y 

st-'cntli .iimual sesMon of Ibo Califomw 
oicai A^bouation, I’asadtna, J.Ia> jo, 193S 


Lomy may function peifectly if made in any part 
of the stomach. Considering the many ways m 
which this operation is done it is truly remarkable, 
not that an occasional one fails to function, but 
that most of them function so well. Wc agree 
with Eusteiman and Balfour that the position of 
choice foi the stoma in a posterior gastio-cnteros- 
tomy is m the most dependent poition of the 
stomacii and neaily at right angles to the longi- 
tudinal diameter When the operation is com- 
pleted the distal jejunum should be in contact 
with the greater curvature and point toward the 
left hip While the anastomosis is being made and 
the stomach is turned upwaid, this loop points 
toward the left shoulder (Fig lA). Because the 
operation is usually done through a midlme inci- 
sion and because the gieatci portion of the stom- 
ach lies well toward the left side, it is not uncom- 
mon for the surgeon to find that his anastomosis 
IS located much nearer to the pylorus than lie liad 
anticipated 

A Uoma which is too small 01 w/;ic/i, because of its 
small size and narrow attachment to the stomach, 
produces an antic angulation of the jejunum The 
stoma may have been made too small originally 
or may have become so either because the stom- 
ach was dilated at the time of operation and later 
contracted, or because an unusual amount of tis- 
sue was inverted at the suture line during the 
anastomosis With a wide stoma more gut is ac- 
tually in contact with the wall of the stomach and 
the openings m the proximal and distal loops aic 
further apart and more like a letter “U” than a 
letter “V” which makes it less likely that one loop 
will become distended and compress or obstruct 
the other 

The idea that “ dumping” or too sudden empty- 
ing of the stomach may occur with a large stoma 
has been effectually exploded by the uniformly 
excellent function seen after subtotal gastrectomy 
in which the width of the entire end of the stom- 
ach is used It IS the small, not the large, stoma 
that gives tiouble 

One other personal observation made upon e\- 
peiimenlal animals seems important, namely, that 
the stoma may be such a dense fibrous ring that it 
neither expands nor contracts to any extent 
703 



^ 0 ^ 


SURGER\, GYNECOLOGY AND OBSTETRICS 


CTtensn e operative treatment The results m the 
h>sterectomj group are definitelj supenor to 
those in the mvomectomj series This study, 
therefore, indicates that when abdominal opera 
tion IS indicated, h>sterectom> is the better pro- 
cedure for treatment of the fibromvomas On the 
other hand, the mere presence of fibron]>otnas 
does not necessitate either h> slerectomj or 
m>omectom> 

In the treatment of the pregnant patient with 
uterine fibromjomas the following management 
IS advised 

r There should be careful obseraation dunttg 
the course of pregnanca without interference un 
less s>Tnptoms of sufficient magnitude anst 

2 Natural deiiN erj *houM be allowed logoon 
unless the sue, number or location of tumors 
produces obstruction to the passage of the fetus 

3 Trial of labor «liouM be permitted m doubt 
iul cases 

4 \Vhen operative interference prior to de 
Iiver> IS indicated b> necrosis m the tumor, by 


obstruction to the birth canal, or by failre cf 
normal uterine mechanism it should cunsstof 
cesarean section with hjstercctom\ 

5 If operative interference becomes receijn 
during the puerpenum h>‘stercctom\ is aho lit 
procedure of choice 

6 Mjomectom} with cesarean section cim« 
an appreciably greater mortality and, therclore 
its employment is generally contra indialei 

7 hibromyomas />ff jr, do not necessanh in 
dicate either hysterectomy or miomectom\ 


BlBLIOGRWn 


CaupbeluR r Ara J Obst 19JJ ■ 

HSIMAS J R Am J Obst iC>-nec igj 4 JS 
Rosuik ( At Am J Obst A Oytiee 1913.6*1 
kvsrsts K Zeotialhl f f inick 19JI S 
LANTt£;oui P Bull d«Soc dobsLtt«yt*c- »93 
. r. „ .-Jtr.,..,..,, U « ImJCuStS; 


Afusirv r D *ndII«D''iCk R S ' 

Iics^'v Am7 Obst iCynec i}J? '4 JJt 


Srevcp* JI R lancet loie « 4“ 
VuDEswt R Bnt M J »0»’ J 7 W „ 
Watsov B P Am j Obst ifynec >9P ’J J:' 



HOAG, SAUNDERS. JEJUNOPLASTY 


70s 


between the end of the stomach and the side of 
the jejunum so that distention of the stomach 
uith food or gas tends to open up the stoma and 
attached jejunum as a part of its wall, and at the 
same tune thrusts the whole anastomosis down- 
ward in the abdomen instead of compressing it. 
On the other hand, the extensive disturbance of 
normal relations, the opportunity for the soiling 
of and trauma to large areas of peritoneum, the 
possibilities of leakage either at the duodenal 
stump or along the suture line, make obstruction 
from adhesions possible 

Patients developing obstruction can be dirdded 
mto 4 groups- (i) Those who develop gastric re- 
tention immediately after operation but who are 
eventually reheved by continued gastric lavage, 
showing that the obstruction was due to edema 
and swelhng, (2) those who still have obstruction 
after from 7 to 14 days of conservative treatment, 
indicating that the obstruction is mechanical in 
character, (3) those who have been able to take 
food satisfactorily during the early part of their 
postoperative period and subsequently develop 
signs of obstruction. In such patients the obstruc- 
tion is usually mechanical due to adlieslons but 
occasionally may be adjmamic in character, and 
(4) those who show weeks or years after operation 
either complete or mcomplete obstruction caused 
by a marginal ulcer or its comphcations 
Patients m groups 2 and 3, having acute me- 
chanical obstruction, obcdously will require emer- 
gency surgery if their lives are to be saved Of 
patients in these 2 groups, requiring secondary 
operation, it is not improbable, considering all 
mses, that 3 out of 4 fail to survive The reason 
tor such a high mortahty is the fact that the sur- 
geon does not know- the exact cause of the ob- 
struction before operation and frequently cannot 
Mtermne it even when the abdomen is opened 
tie, therefore, has no plan of procedure to fol- 
by x-ray shows that the stom- 
^ no reason is obvious because 
he banum cannot pass further than the stoma 
00 frequently the abdomen is opened and the 
soma IS exposed, after considerable dissection, 
pa pated and found to be open and apparently 
hctory The patient's condition will not al- 
an extensive operative procedure, so the sur- 
6 on, peiplexed and uncertain in his own mind, 
more or reluctantly performs the 
ua entero-anastomosis below the stoma, or does 
TVip hnd hurriedly closes the abdomen. 

appear to be reheved but fre- 
1 ^ continues a dowmward course and dies 
ttip po hlllc evidence may be found to explain 
use of death This failure to make a diagno- 


sis is due to the fact that at no time was it pos- 
sible to obsen-e the bowel during peristaltic eSort. 

An entero-anastomosis w-ould seem to be a logi- 
cal procedure for relieving such an obstruction, 
but actually it has been disappointing both as an 
emergency- measure and as a means of permanent 
relief. Ileostomy has been even less satisfactory-, 
associated, as it frequently is, at this level with 
digestion of the abdominal w-all and infection 
As a rule, httle is accomphshed by either method 
because the obstruction actually exists at the 
point of the anastomosis which must be changed 
to restore normal function. Operations w-hich 
heretofore have accomplished this have been too 
severe and time consuming for a patient already- 
depleted by starvation and a recent operation. 

A NEW JEJUNOPLASTY. I. FOR RELIEF OF 
ACUTE OBSTRUCTION 

We propose a plan of procedure in these cases 
of acute obstruction — original in its purpose and 
appbcation, as far as we know-, but old in princi- 
ple— which wiU relieve the obstruction at the 
point w’here it actually- occurs w-ith a minimum 
amount of surgery and at the same time w-ill per- 
mit direct inspection of the gastric stoma 

As soon as the abdomen is opened and in- 
spected for possible obstructive adhesions at a 
chstance from the anastomosis, the anastomosis is 
identified and the jejunal loops are used for a je- 
junoplasty to be made adjacent to the stoma and 
patterned after the principles of the Finney py-- 
loroplasty- The loops of the jejunum are drawn 
downward from their attachment to the stomach, 
and their apposed serosal coats are sutured to- 
gether for about 2 to 4 centimeters (Fig. i B). A 
central point for starting this line of suture may 
be chosen directly opposite the stoma or at either 
end, depending upon whether or not it seems ad- 
i-isable to shorten the proximal loop (Fig 5). 
After the viscera are carefully- packed ofi, an in- 
verted “U” shaped incision is made around this 
suture fine which opens both arms of the bowel 
(Fig. I C) IVhen the edges are drawn apart, the 
stoma in the stomach can be directly inspected 
and palpated (Fig 2 A). Having determined that 
the stoma is adequate, that no ulcer or faulty 
mechanics exist, the opening m the jejunum is 
closed by completing the technique used for a 
Finney pyloroplasty (2, 4) or some modification 
of It (5) (Figs 2 A, 3) In this procedure the sep- 
tum between the jejunal loops has been moved 
from 2 to 4 centimeters from the gastric stoma, 
and the original double barreled structure has 
been converted into a single barrel, the size now 
being that of the entire opening (Fig 4). In fact. 
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with penstabis for weeks or perhaps months after 
It IS made * 

A loop ifflnch is loo long or loo short Jor the ehang 
ing position of the stomach In the gaslro-enteros 
tomy of eariier limes the protimal loop was made 
so Jong that, becoming filled and dilated jt would 
ernpt> itself intermittently into the stomach with 
the production of the corresponding penods of 
nausea and vomiting, the so Called ‘ viaous or 
cfe-’-’ Once this error was rccognued and short 
loops were recommended they were frequently 
made too short with much the same result (i) 
The stomach has no fixed position It is usually 
empty, contracted, and high m the epigastnuin 
when seen on the operating table When »l is 
filled, however, it may sag of its own weight and 
he in the pelvis although the iresoco*on u-ually 
limits the mobility of the stomach after sui.h oper 
ations 1/ the protimal loop rs too short the 
stomach may drag upon or tmst u and prevent 
Its emptying 

A meseiolon uiieh fails to sirehh uken the Horn 
ach fills ami Us st slls straighten out This condition 
allows the anastomosis to be drawn up into or 
through the mesocolon The importance of the 
transv erse mesocolon m the success or failure of a 
gastro-enterostorey is still not appreciated by 
many surgeons Ordinarily the mesocolon is thm 
and pliable and accommodates itself to the chang 
mg positions of the stomach Frequently how 
ever it is naturally short thick, and boardliLe, or 
has become so from fatty deposits or from inflam 
mation If the wall of the stomach, with the anas 
tomosis is drawn through an opening m such a 
mesocolon, what may be the result? [Tn/ess the 
opening is unusually la^e and the projecting 
stomach is sutured firmly around it, the anasto 
laosis may be pulled up and become obstructed 
when the stomach fills and its wall attempts to 
straighten out This can be demonstrated on the 
operating fable by filling the stawoch with vater 
and then blowing it up with air or gas, or demon 
slrated in the laboratory by drawing the side of a 
rubber balloon tbsovgh a hole in a board or ivbber 
mat and then inflating u This type of mesocolon 
IS commented upon by Balfour (i) as bcuig un 
suitable for the operation of posterior ©tslro- 
enterostomy ff trouble is to be avoided here 
the open ng in the mesocolon must be made 
unusually large and the stomach drawn well 
through it and firmly fixed in this position 

Inadequate fixation by suture of Ike stomach to 
the mesocolon If thorough fixation is not acconj 
phshed a part of the anastomosis or a distal 
• EiE«nnieDl»le1?«ml!oM«UHi*puM«J«<l»i itif a Ac fM n 
ciuib pur » 1“ noill A* »V»«I oat 


of the intespne may work its way througli lit 
opening into the lesser peritoneal canty 
come obstructed 

Adhesions about the stoma due lolealait or tr tuei 

to the peritoneum If the surrounding pentocria 
has been soiled or traumatized aifiiesions miy 
form which, as tune goes on, become fiiiner 
more obstructive m character Ad}le^IOIlS of tlm 
type are commorily the cause of the ob=tnictions 
which appear late in the period of convalescence. 

Pressure on the g loafis of the jejunum fcvIifriJ 
die colic artery An obstruction of this tvpe sis 
recently reported by AfcGiughan acut Cqi gUia 
who pointed out that, if the opening in tie meso- 
colon IS nude to the right of the middle colic ir 
tejy, this artery may produce obstnic(neprr«- 
sure upon the jejunum. 

Marginal or jejunal ulcers at or near th Arri 
The saelJrng and edema &ccomDa!i)tagsachoht!s 
and the contraction which follows mav predote 
partial or complete obstruction tte hjie »i 
tempted to cheik the occurrence of anile okrs 
in normal dogs on a normal diet Obsrnil^ 
were made in a small series from y to 
gastro-enteroslomy tte found ulcers m lit"* 
casesonly in which cenfinwow non absorbal' w 
lures had been used These continuous sjtwtt 
obviously caused the wlem , l 

Adhesions distal to the anastomosis If li« 
becomes fixed m adhesions associated "iti i” 
abdominal closure, or elsewhere, its contnils ms|P 
back up and induce byperpenvtaLj wwet ma 
give all the signs and symptomsof anew rcW'i 
at the s'oma , 

It should be noted that all of the<« ® 

obstruction except the last one, namely, M 

at a point distal to the anastomosis a e operat ' 
m the area of theanastomoajs itself 

With an anterior gasUo-enlerostotny l“f . 
colon is eliminated as an clement of 
to have the Jong loop of the jejunum r^wrta 
this anastomosis suostituled for it Ao w 
anastomosis may prevent an obstniction W 
alOT eluninates the alkahne duodenal con ten 
factor in the prevention of a marginal ul«f 

ObstrucUonfoUowingsubtotalgistrectomviw 

arise from the same group of causes with ta 
ceptioo that, if the entire end of li* 
used as a stoma the opening is usually s® ® 
that there is little tendency lor acute 
oiAejtyuwim \fanys«r^ns,hoircifr ff ^ 
the le.,scr curvature enttrelv and 
small opening adjacent to the 
foclbeaiustomosis Even with this sma 1 L 
iqg, obstruction is less frequent than n 
gastro-enterostomy bcciuse the union 
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Dg I A, Stomach and posterior gastrojejunostomy B, Center point selected 
and the lejunum on either side of the anastomosis drawn parallel and united by run- 
PSi^doneal sutures— the outer suture line C, Horseshoe shaped incision follow ing 
the lumen of the gut and encircling the suture line 


further followed only by their reformation anc 

out jejunoplasty was performed with 

forminr^r The two arms of the jejunurr 

wassufurJ f"'‘\^°’"°sis were drawn taut, the pentoneurr 
opemne thf a “ U ” shaped incision w as madi 

Sie anH Tr" The stoma was found to bi 

densely adhere”?^ ulcerated The jejunum, however, wai 
4 centimetprr mesocolon for a distance of at Icasi 

how well ^hd the patient 1: 

an abdomina 

oge, e^ntMed?hp^h'^''^*'''l^i*^'^°^ ^ ’ 34 years o1 

mg of the svmwt tiospital on December r8, 1934, complam- 
for which "Z duodenal ulcer of 18 years’ duratior 

months before tm-enterostomy had been done elsewhere % 
same time He , duodenal ulcer was cauterized at th« 
''W, inrr ..v '' P on a medical regunen Until Novem 

pain, weakness f ^ entered the hospital because oi 
A second of’ and hematemesis 

done on ^ ^^Iroth II subtotal resection, was 

wterostomy Was fnri°’ Inasmuch as his gastro- 

marginal ufeer nresenV"^ satisfactorily and there was nc 
present, a subtotal resection of the stom- 


ach, including the duodenal ulcer, but leaving the gastro- 
enterostomy, w as performed Two weeks later signs of ob- 
struction appeared w hich eventually became complete, as 
no barium would pass the gastro-entcrostomy stoma 
\ third operation, a jejunoplasty, was done on January 
25, 193b, 3O days after the second operation E^loration 
show ed that the stomach had rotated m such a manner that 
the loops of the jejunum were twisted and obstructed at 
the stoma apparently due to the loss of the gastrohepatic 
ligament after the gastrectomy A jejunoplasty w as imme- 
diately done, the patient made a satisfactory recovery and 
emptying of the stomach was again normal He was re- 
lieved for a time but about a year and a half later began to 
show symptoms of a marginal ulcer 
The fourth operation, a radical subtotal gastrectomy 
(Mayo-Polya), was done on October 14, 1937 \ marginal 

ulcer was found on the posterior wall of the jejunum adja- 
cent to the stoma The patient made an uncomplicated 
recovery and is in excellent condition at this time with a 
total gastric acidity of only 13 It is still too early to know 
what may happen next If he should develop another ul- 
cer, inasmuch as there is no more stomach to resect, it may 
be visualized if necessary through another jejunoplasty 
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SURGERY, G^NECOLOG-i AND OBSTETRICS 


a miniature setondarj stomach has been created procedure «ou!fi ob trecur « tie nioa-s »'r 
with its 3 openings more vudel> separated from s*'‘^*ditnotathicvethesaineresulthcce» Uw.MUU* 


eacn otW Thiscavin is siuiibr m prKifwip a"d 

e.To tr. *!.«. j k. .L. j.t arms Of ine jejunal iMstoiDcsis «frt (laicUj 


MetolhepogchDroducedb) the stadual dlliU- m.tci 

tion ana n>pertroph> of the jejunum which is so mcision as here described H hen tbe sto-ni *u a-rerth) 
frequent]^ found in paUfntS who haie a ^Stro -itprovrd lobesuiprjsJnglysmslJ en/yiioucMtioca’ 
enterostom> ora subtotal resection of lone stand ?L*^f ‘^eninB Tbs ccndmoji^asirobbrii, 
Ytho Tlho r-nnt.niiif. y^r <1.. . , _ k ty. result 01 contraction of the some" hat clibted ilomiciitil 
ing I he continuity of the jejunum has been re overbppiog of the suture Ime TheresasmsicBofuiT 
stored so that its contents ma/ pass dinfctJ> perforation or ulcer The second part of the onmnun 
downward, ma> bathe the gastric stoma, or may which «e have designated as a jejunoplasirrajlmmelj 


Sion of the jejunal loops etisted it has an oppor made'a^wen^fuf recovlry^ne iSdewelfrnmWfra 
tunity to slraignten out If the new suture line the ongmsl symptoms He «a» not beard of «iin fn 
becomes covered by adhesions there is little llLell about * years whrn be was operated on ehrshfrelirimp- 
hood of obstruction In £jct it is our practice to and died of general pentww WT-r 

__ . . y 1 tv shoned a well functioning gastro-enterosionv opniiK 

reinforce the anterior suture line with omentum which eould not ^distinguished from that frfiiafoihvrt 
This operative procedure docs not require the long after the usual gastro-enleroswiny Tbe dwdtj! 
timenor in/Jjct the traumainchlent fo fhcbreaL ulcer had healed 

from without The adhesions ate divided as the wufa j history of persistent lomiimg and hsi oi soiH 


gut JS Split h} the ‘ V" shaped rncisron, uhich ^wy ersmnation thoH^ »n almost eomplrir «l"n 
Will naturan> expose the stoma as it is earned to a rmaUmeneenU'e lesser cuwsiviiwb^ 


will iiaiuiaiiy expose me sioma as u is carrieo to rvr i-.m. 

eompl...o» The proerfure o™ b, emptoed 

nith no more shock, and wth as much dispatch (cnsnciy jB/iftraied with esmnoma which ettendn/il w 
as an ordinary entero anastomosis and has the the lesser curvature ^o^1eususMweIt^eJtd 8^®^ 
obvioux advantage of direct inspection of the 

much more valuable and carry no greater opera On Okiober lo 1037 the abdomen was oired w« » 
live risk thin the usual cntero-anastomosiv jejuoeplasiy as herea described waadoM the wwaii 
stomach bevan In empty unmediitelv aod he maoe " 
Case I flllustrating tfieobstmeiionsofCroupa ) Afr cellent recovery llewasdisehareedonhoiemhefi Ml 
II U S 37 years ol age had a history of a duodena) ulcer Cases (Illustrating the obstru«if)M«iG«ip'', ^ 
foe s jeaesof more and had been an medieal treatment for J F PaytarsoJage aftee/nedicallreatmenlfoteei^ 
-'S' years \ ray examinatioiis showed the crater of an naiulc«ioraniunberofvears hadsu''ttHte'«j’”^^J" 

-j ^gveDitierfr 


— — - - y, r- - — upersisieni 1914 me stomacfi was lounn lu oe uisv-" • 

vomiting After rest jn bed and gastric Jaiage dail/ for » pyJew end Hasdeosflyadhfrentpislennrlyanafouw 

week operation was performed on September 17 1930 be freed About 6 cenUmelen beyond the 


ss with much 

ulcer which was attached to the pancreas A short loop flammatory reaelion Because o{ tbe 
posterior gasfeo enterostomy was done in iheust/af manner ^age it was deemed adviraWc to ercJude this i*' 

The operation offered no difficulties The mesocolon was forming a subtotal resection of the JKayo roljw W* 
not unusually thick or short The patient showed no signs duodeml end was closed in lie usual rnanner *rd s p 

of Vea^georpiritomtisafterlhec^ration Hewasunable jcjunal anastomosis was done by the postcolic^* 

' " ’ e any great amount of fluid or frwf from the begin mesocolon was found to be short thitt 


kept clear by ihe use of the Coonel] suction apparatus At been made in themeswolonbutn ■ , 

the end of 9 days barium did not pass and it was evident number of vessels bled requiring I'gst on 
that the gastro enterostoraj tad faded to function for some end of tfic stomach was anastomosed 
unknown reason ♦inches from the ligament 0/ -TreiU Th* ^ 

Secondary operation for obstruction was performed on caiefullysuturcd to the stomach Theopersnon 
September r? 1030 which was the tenth posU^icrative without difficulty 4r I ^ jj, 

day When the abdomen was opened there were few adfie ffe was taking food 

sions ihedistalloopwasfree and the gastrckenteraslomy when he suddenly started to vomit lortncn 
opening was in excellent condition Tlieslona seemed ade vomited everything given hun AsmiUba™!®’'"^ 
oualelrom withtput and there was no kink or obstruction to pass through the stoma .v-.binnr 'i 

evident Something radical had to be done but what? An emergencyopcration wasperformrti^ t ^ 


Fvery patient that I bad seen wilh a similar cotrfitton w posti^raiive day When ‘^c aWo;"'" 

eluding j of tny own bad eventually died rondenna this n’wi'* «dhesji>ns were founi! both in the 


pTOhlem^J nolJced that the a anns of the jejunum forming and about Ihe stoms The a.lja^t “rt if d' 

fh» eastrn-enteroslomy lay site by side lf»e thought sud with adhesions which made ft appear to ^ ^ j 

Ihegastroenterostomy^^y ^ mesocolon It seemed apparent that separt*""'^ 


denlv occurred why n 
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his patient from a situation which otherwise would 
have cost him his life 

II JEJUNOPLASTY AS AN APPROACH TO MARGINAL 
ULCERS, OR FOR ENLARGING OR CLOSING THE 
GASTRIC STOJIA 

Although this jejunoplasty was originally de- 
signed to relieve the acute obstructions occurring 
after gastrojejunal anastomoses, we were immedi- 
ately impressed by the excellent exposure of the 
gastnc stoma and the adjacent jejunum which it 
afforded The occurrence of marginal ulcers with 
their sequels has been the most serious complica- 
tion of gastric surgerj’ When ulcers occur and 
cannot be controlled by a proper medical regimen, 
the surgeon has the choice of 3 alternatives' (a) He 
may deal wath the ulcer locally and continue to do 
so as necessarj' (b) He may adopt a more radical 
procedure and do a subtotal gastrectomy. (This 
course is advocated by a majority of American 
and European surgeons ) (c) He may retrace his 
operative steps by closing the gastric stoma, pro- 
vided the pylorus is open, and return his patient 
to the original status particularly if, in the mean- 
time, the original lesion has healed (This is the 



Fig 4 View of anastomosis from within the stomach 
a, Before the jejunoplasty b, After the jej'unoplasty, 
showing how the septum has been split down restoring the 
continuity of the jejunal lumen and creating a potentially 
larger stoma 

procedure of choice in England and Scotland 
where subtotal gastrectomies are seldom done ex- 
cept for cancer ) 

If the surgeon is inclined toward conservatism 
or if more radical surgery is contra-indicated for 
any reason, we believe that this jejunoplasty, as 
an approach to the stoma, has many advantages 
over any other with which we are familiar. 

Gaslrojejunal ulcer. If an ulcer is present it can 
be dealt wuth by excision or cauterization without 



Dg 5 Sketch show mg how the selection of a central point for startmg thejejuno- 
plasty will penmtchangmg the length of the short loop and the resulting change m 
tnc lumen of the gut A, Central point using equal length of both proximal and dis- 
both shortened an equal amount B, Length of short loop not changed by 
renectmg the ^tal jejunum against it C, Maximum shortemng of proximal loop by 
using It entirely for the jejunoplasty 
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that the anterior suture Ime be rouUtieU nu. 
forced wth theoinenluJDflsaprfcautionjrjms- 
ure The posterior suture Ime is sull la cobUii 
with Its mesenteric \essels and ob\ioush hasi 
good circulation Bj reinforcing the anlenorsj 
lure line there is little danger of further obstnic 
tion such as might occur after reinforangaiastro- 
enterostomy anastomosis, because the lumen ol 
the gut then lies m the plane paraDel to the bneof 
sutures 

Uill this jejunoplastv influence the hazard d 
marginal ulcer? Ue think it unlikeh, because the 
protiedure simplj increases the lumen of the jeju 
num and makes the anastomosis svhat it shonlj 
haae been original) 

Fig 3 A Outer edge of the ineuion retracted shouing The relief afforded to thisgroupofpatientimtii 

the stoma inner catgut interlocking suture bnc completing acute obstruction IS most striking Pinched anl 
the posterior nail B Inner catgut Suture line carried (0 depleted by the loss 0/ eooo cubiu centimelffs or 
ft’.uS"”*" •'“Co" more of duodenal secretions dsilj and IrpI slat 

* only bj intravenous medication before operatiori, 

Someone will raise the question as to the viabil they mav be found reading the paper or smohng 
ity of that strip of jejunum which lies between the a cigar (as happened m one of our cases) en the 
inverted U shaped incision and the gastro day after This sudden change for the better e« 
jejunal anastomosis The question of the circub pbasizes again the importance of the duodenss 
tion of this strip was uppermost in our mindsand secretions Ue can recommend this proenJurt 
formed the basis of a large number of operations without reservation for these acutely ebwnitlri 
upon evperimenial animals Occasionally there patients who heretofore have proved so iTwVe 
was some cyanosb in this strip but we found no some and in whom the mortality has been sebigli 
necrosis or leakage As the strip is cut off from It has been called the ' firee<cape' of Ihegastw 
itsorigmal blood supply, however, we recommend surgeon.away out, by which heisaWetortscae 
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Fig 10 Complete closure of the gastric stoma from \\ ithm the gut (Approach 
and closure as in Figs i, 2, and 3 ) A, Mucous membrane covering the nm of the 
stoma excised exposing a nail made up of (i) musculans mucosa of the stomach, (2) 
combined muscle of the stomach and jejunum, and (3) mucous membrane of the 
jejunum D, Musculans mucosa detached from around the stoma and everted into 
the stomach by the Connell stitch of catgut C, Muscular layer closed with inter- 
rupted silk in the direction in which the stoma was originally made These stitches 
approximate but do not penetrate the firmly attached jejunal mucosa which falls 
together as the muscle is approximated, and usually does not require a separate suture 


ulcer. It can be enlarged with the greatest of ease 
as a final step in completing the jejunoplasty In 
addition the surgeon does not have to make this 
decision until the lesion has been removed and he 
has had an opportunity to appraise the size of the 
repaired opening If he wishes to enlarge it a ver- 
twal incision is made from the superior margin of 
the original inverted “U” incision across the 
stoma into the stomach as far as is necessary for 
me size desired (Fig. 7) A new center is then 
chosen for closing the entire innsion so that the 
divided ring can be separated by interposing gas- 
nc or duodenal tissues between its ends (Figs 
I 9}, taking more tissue in each stitch on the 
longer side 


of the stomach which still remained but also in the closed 
duodenal stump 

In February, 1038, gastrojejunoplasty was performed 
Laparotomy showed dense adhesions about the stoma, co- 
lon, and jejunal loops These loops were distended both 
distad and proximad to the anastomosis The stoma was 
exposed by doing the first portion of the jejunoplasty The 
opening was found to be very small and contracted and 
there was a very small marginal ulcer on the postenor nm 
This ulcer was destroyed by the cautery The stoma was 
enlarged by carrying the incision from the inverted “U” 
incision in the jejunum across the stoma into the stomach 
for about 4 centimeters This combined line of the jeju- 
num and stomach w as then closed by staggering the edge 
of the incision and interposing gastric tissue between the 
divided ends of the stomal ring, or a “gastrojejunoplasty ” 
Convalescence was uneventful and there is no retention 
It IS, of course, too early to determine the final result 


mt-ii ^ ^Ir A A , 37 years of age, first entered the hos- 
tnrmia postenor gastro-enterostomy was per- 

hirl densely adherent duodenal ulcer He 

ulrpr 'll "'^mrned 6 months later w ith a marginal 

A 1'*^ treated conservatively and improved 

was done in 1929 The old gastro- 
ulcer or,,!"*? "’“s partly obstructed by a marginal 

Dersict,.a 'Y® evidence that the duodenal ulcer still 
In 'Cr.vskw? ^I'^fntal resection (Mayo-Pdlya) w as done 
marpinol”?! patient returned with a second 

Rrces r>f 1- 1 >' treated medically w ith varying de- 

pain January, 1938, he returned with severe 

’ S a 00 per cent retention, not only in that part 


Closure of the stoma In certain cases m which 
the gastro-enterostomy is unsatisfactory because 
of recurring marginal ulcers and in which the 
pylorus IS open, it may be desirable to restore the 
original continuity of the bowel rather than to 
attempt to deal with the lesions locally, or subject 
the patient to a subtotal gastrectomy In such an 
event, this approach permits complete closure of 
the stoma from inside, without the necessity of 
detaching the jejunum from the stomach or of 
resecting the jejunum and doing an anastomosis 



Fi£ 6 Fint part af the jejunoplwtv complete a» ao 
approach for the removal o( a margioal ulcer 

disturbiog the anastomosis and v hat >o more im 
portant without the usual danger of narrowing 
the stoma The additional room gamed bi virtue 
of the jejunoplast) more than offsets an> narrow 
mg that ma\ occur bj removing the ulcer (Fig 6) 


He 7 fcnlarremento/lbestcms Line oliacuioo Ira# 
V anovton across ttoms leto ttomarh 

EnlargmettI of the stoma U the stoma is fwnd 
to have been made too small origina!l> ottau'* 
become contracted from the presence of a smcb 
nal ulcer or narrowed through the esciswncl 
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Fig 10 Complete closure of the gastric stoma from withmthegut (Approach 
and closure as in Figs i, 2, and 3 ) A, Mucous membrane covering the nm of the 
stoma excised exposing a ua\i made up of (i) musculans mucosa of the stomach, (2) 
combined muscle of the stomach and jejunum, and (3) mucous membrane of the 
jejunum B, Muscularis mucosa detached from around the stoma and everted into 
the stomach by the Connell stitch of catgut C, Muscular layer closed uith inter- 
rupted silk in the direction m uhich the stoma A\as originally made These stitches 
approximate but do not penetrate the hrtnly attached jejunal mucosa which falls 
together as the muscle is approximated, and usually does not require a separate suture 


ulcer, it can be enlarged with the greatest of ease 
as a final step m completing the jejunoplasty In 
addition the surgeon does not have to make this 
decision until the lesion has been removed and he 
has had an opportunity to appraise the size of the 
repaired opening If he mshes to enlarge it a ver- 
tical incision is made from the superior margin of 
the original inverted “U” incision across the 
stoma into the stomach as far as is necessary for 
the size desired (Fig 7) A new center is then 
chosen for dosing the entire incision so that the 
divided ring can be separated by interposing gas- 
tric or duodenal tissues between its ends (Figs 
“1 9), taking more tissue in each stitch on the 
longer side 


of the stomach w hich still remained but also in the closed 
duodenal stump 

In February, 1938, gastrojejunoplasty v,as performed 
Laparotomy shoe ed dense adhesions about the stoma, co- 
lon, and jejunal loops These loops were distended both 
distad and proximad to the anastomosis The stoma uas 
e'qposed by doing the first portion of the jejunoplasty The 
opening was found to be very small and contracted and 
there w as a very small marginal ulcer on the postenor rim 
This ulcer w as destroyed by the cautery The stoma w as 
enlarged by carrying the incision from the inverted “U” 
incision in the jejunum across the stoma into the stomach 
for about 4 centimeters This combined line of the jeju- 
num and stomach was then closed by staggering the edge 
of the incision and interposing gastric tissue beta een the 
divided ends of the stomal ring, or a “gastrojejunoplasty ” 
Convalescence was uneventful and there is no retention 
It IS, of course, too early to determine the final result 


Nr A A , 37 years of age, first entered the hos- 
Inrm "a and a posterior gastro-enterostomy was per- 
because of a densely adherent duodenal ulcer He 
iilcpr "tr ^“^bbrned 6 months later w ith a marginal 

He was treated conservatively and improved 

operation was done in 1929 The old gastro- 
ulcer partly obstructed by a marginal 

oersist,.! 'Y® evidence that the duodenal ulcer stiV 
In Vn ’ 1 ° ^ subtotal resection (ilayo-Pdlya) w as done 
marmn'?i''''i’^^’ patient returned with a seconc 

Ereef nt , i treated medically with varying de- 

Pam January, 1938, he returned with seven 

• ng a 90 per cent retention, not only in that part 


Closure of the stoma In certain cases in which 
the gastro-enterostomy is unsatisfactory because 
of recurring marginal ulcers and in which the 
pylorus is open, it may be desirable to restore the 
original continuity of the bowel rather than to 
attempt to deal with the lesions locally, or subject 
the patient to a subtotal gastrectomy In such an 
event, this approach permits complete closure of 
the stoma from inside, without the necessity of 
detaching the jejunum from the stomach or of 
resecting the jejunum and doing an anastomosis. 
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The stoma is pushed forward bj the hanit of the 
assistant which maj be placed behind the stonj 
ach or even tn the Jesser peritoneal cavity if neces 
sar> iAfter the first part of the jejunopla^tv has 
been completed, the mucous membrane around the 
rim of the stoma is excised with curved scisson* 
The free edge of the musculans mucosa is de 
tached around the entire circumference of the 
opening and everted into the stomach with a Con 
nell stitch This IS best done bj using fine gastro* 
enterostomj catgut and everting u bj a double 
row of sutures Following this the muscle laver of 
the ringis closed w ith interrupted silk in Ihedirec 
lion in which it was original!} made lius stitch 
includes the entire muscle laver and approaches 
but does not penetrate, the jejunal mucous mem 
brine It ma> approximate the jejunal mucosa so 
well that a third line of sutures (catgut) may not 
be required for this laver (Fig lo) ^e second 
portion of the jcjunoplastj is then completed in 
the usual manner e wish to emphasize the im 
porlance of having the assistant push the anasto- 
mosis well up into the field so that it is readilv ac 
cessvble and will permit this closure with a rmtii 
mum of traction and trauma Uliile the closure 
of the stoma oSers no unusual technical ditEcuI 
tie« U is suggested that those interested id mas 
tenng the details of this technique tuav find it 
advantageous to try it out on the cadaver or et 
penmental animal 

It should also be pointed out that whenever the 
stoma is to be closed a longer anastomosis of the 
jejunal loops is necessarv to prev ent the swoUen 
tissues about tbe closed «tom3 from encnwching 
upon the lumen of the jejunoplasty In cU ether 
cenditiofis except (his one »« xhch the stoma is 
closed and the neulraUMUon oj aetd ceases to be a 
fictor,the anastomosis should be made as short as is 
consistent uitli the correiliofl oj the mcchanual diffi 
culiies (usiiatl) a to ^ centimeters) so that the alka 
hne duodenal secretions udl continue So bathe tie 
stoma and minimis the ha-ard of a marginal ulcer 

In virtue of our limited experience with these 
procures we do not at this lime desire to leave 
the impression that we are advocating them as a 
subsUtute lor subtotal gastric resection in the 
treatment of marginal ulcer, except when the more 
radical operation iscontni indicated arwhenattai 
ginal ulcer has occurred after subtotal resection 

COVCttSIONS 

1 Obstruction following gastro^ferostomy or 
subtotal resection of the stomauh may be caused 


by (r) an improperlj placed stooia (j) one iL.' 
13 too small m Itself or because of its mrrcint 
tachment angulates the jejunum (j) a jriuu] 
loop which IS either too long or too ^ort for tit 
changing positions of the stomach (4) a ceso- 
colon which fads to stretch when the stonui 
wall straightens out and causes theacastomcsij lo 
be drawn into or through it (5) herniation rr^Jt 
mg from an inadequate fixation of the mesordio 
to the stomach (6) pressure of the miodle nii 
artery on the jejunal loops (7) adhesions aliovt 
the slomi (8) roargmal ulcers or iheir seq’d? 
and (9) adhesions about the gut dbtal to tlf 
stoma 

•» A new jejunoplastv adjacent to the stcci 
has the distinct adv antage of (i) relief of tit ob- 
struction at the anastomosis where it aclualh cc 
curs (2) direct inspection of the s oca I vS 
within, (3) formation of a nunuiute stomach m 
which ducidenal secretions ccnlioue to baih’ da 
stoma, {4) re-estabhshment of the direct conwt 
ttv of the jejunum (j) a potenliaBv larger <ti3’a 
and (6) a minimum amount of surgtn 
In the acute obstructions we are eoai uiot tea 

themortalitj ratecanbeeasilv reversed Wrttes 

an estimated Jj per cent of patients 
leoperation previously havedinf iti»I»»‘'' 
with this procedure to save j^per centore»e»» 
greaternumber . . „ 

3 This jcjunoplastj mav be uyd in 
obstiuclions as an approach for (i) the 
of roargmal ulcers (a) 
stoma— a gasiro-jejunoplastv , an<i l5J 
closure of the stoma and restoration of the on 
nal continuity of the gut 
TV .uthors wish 10 Ibsni Dr 
Cleon Bell Dr Leon Goldman Dr HimW 
Dr Hj«y Benteen for iheir gentiouj svsuWfe 
uiK oul the tlliucal »»d espewmeoUl ui'esli"vO 
rut^ vntl] ihii problem 
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FRACTURES OF NECK OF THE FEMUR TREATED WITH 

SMITH-PETERSEN NAIL 
Analysis of 78 Cases During 1937 

STANLEY M LEYDIG, M D , Saint Louis, Missouri 

F rom January i, 1937, to January i, 1938, ally terminated in uremia, i died of pneumonia 
166 fractures of the hip were admitted to several weeks after operation, 2, of cardiac decom- 
St Louis City Hospital, 88 were trochan- pensation, i, with pulmonary embolism, i, appar- 
teric fractures, and 78 were fractured necks ently of too much morphine before operation (yi 
of the femur Further classification seems unnec- gram of morphine), i, of carcinoma of breast 
essary as in our expenence of previous years there (pathological fracture), i of delirium tremens, 2, 
has not been any difficulty in securing bony union of w'ound infection with septicemia, and i, of 
of extracapsular fractures, while the contrary has femoral thrombosis with ensuing gangrene I be- 
been true of displaced intracapsular fractures No lieve that in only 8 of this group was there any 
differentiation is made between subcapital or cen- expectancy of sustaining life for long. The 5 re- 
tral intracapsular fractures, as the difficulty in maimng probably would have expired within the 
treatment and prognosis of these types has been year had the fracture of the hip not occurred 
similar Fractures at the base of the neck in The fractures were nailed only to facilitate nursing 
nhich the neck is split oflf from the shaft are not care and add to the patients’ comfort, as these 
included m this report and were classed w'lth the cases lived from 3 to 7 weeks after operation 
trochanteric fractures. Impacted fractures of the If these 5 cases were not considered, there would 
neck of the femur, which m our experience have be 8 deaths out of 47 cases, and the mortality 
usually united, are classified separately The av- would be 17 2 per cent Two patients expired 
erage age of patients with fracture of the neck of because of wound infection which w’as a direct 
the femur was 66 years and the average age of result of the operation 

those who expired was 68 These results represent the work of 2 surgeons, 

Of the 78 cases, 14 were impacted fractures of Dr Norman Johnson, who handled 15 cases, and 
the neck of the femur These fractures united in the author, who took care of 37 cases, with the 
all cases, and such has been our result in previous exception of 3 or 4 cases done by the visiting 
regardless of the type of treatment Seven surgeons. Dr J Albert Key, Dr Peter J Hein- 
01 the impacted fractures were treated in the body becker, and Dr Avery P Rowlette, to whom w'e 
spicacasts, 4 were nailed with the Smith-Petersen are indebted and grateful for their interest 
uail, I was treated in a Hodgen splint, and 2 were The percentage of union is difficult to determine 
teated with bed rest only All are now walking at this time, as 6 months should elapse before one 
and apparently have bony union, with the excep- can say that bony union will not result, and in 
nailed These also will some cases several years must elapse, as 2 cases 
probably unite but have not been under obsenm- which were reported as non-union by Dr. Aver}' 
'°Of^ Lme P Rowlette, et al, in 1936, have since united, 

fra cases with displaced intracapsular after being under observation for 2 years Of 39 

c ures of the femur, 10 were moribund on ad- living patients, including 4 impacted cases, 23 are 
^^ssion and remained so until their death In able to walk without support Six cases are un- 
tion^ fracture was treated only by trac- able to walk even with crutches, 3 of these cannot 

wereT° ^^uiobihzation in sand bags Six cases walk because of their senescent condition, but the 
Ment body spica casts, 3 united and 3 other 3 could not walk before the fracture oc- 

of the°° V complete absorption curred, due to atrophic arthritis, chorea, and 

were red a The remaining 48 cases hemiplegia, 4 w'ould not return for re-examination 

nail (•,} ”®’lcd with the Smith-Petersen and 6 are too recent to determine prognosis 

were nailpd • ^i Patients with fractures that Of the 23 patients walking, 10 show absorption 
lure the ’•’eluding 4 cases of impacted frac- of the neck of the femur, ivhich is nearly complete 
Ihe courw^ 'f patients who expired dunng in 2 instances, although bony union appears to be 
01 the year Of this number, 3 gradu- present (Fig 6) Of the 3 patients who could not 
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The stoma is pushed forward bj the hand of the 
assistant which maj be placed behind the stom 
ach or even in the lesser peritoneal caxitytiaeceii 
sarj After the first part of the jejunoplasty has 
been completed, the mucous membrane around the 
rim of the stoma is excised with curved sassors 
TTie free edge of the muscularis mucosa is de 
fached around the entire circumference of the 
opening and ev erted into the stomach with a Con 
nell stitch This is best done bj using fine gastro 
enterostomy catgut and everting it bv a double 
row of sutures Following this the muscle layer of 
the ring is closed with interrupted silk in the direc 
tion in which it was originally made TIus stitdh 
includes the entire muscle lajer and approaches, 
but does not penetrate the jejunal mucous mem 
brane ft may approximate the jejunaf mucosa so 
well that a third line of sutures (catgut) may not 
be required for this lajcr (Fig ro) The second 
portion of the jcjunoplastv is then completed m 
the usual manner W e wish to cmphasire the im 
portance of having the assistant pu-h the anasto- 
mosis well up into the field so that it is readily ac 
cessible and will permit this closure with a mini 
mum of traction and trauma IVhile the closure 
of the Btoma offers no unusual technical dtfficul 
ties it is suggested that those interested in mas- 
tering the details of this technique may find it 
advantageous to try it out on the cadaver or ex 
perusental animal 

It should also be pointed out that whenever the 
stoma u to be closed a longer anastomosis of the 
jejunal loops is necessary to prevent the swollen 
tissues about the closed stoma from encroaching 
upon fhe lumen of the jcjunoplasty In all other 
candtiions except this one tn uhuk the stoma ts 
closed and the nentrahzation of acid ceases to be a 
factor, the anastomosis should be made as short as is 
consistent unlh the correction of the mahanicol diffi. 
cullies (usually i to 4 centt meters) so that the alka 
line duodenal secrtltons vnll continue to bathe the 
stoma, and minimize the hazard of a marginal ulcer 

In virtue of our limited experience with these 
procedures wc do not at this time desire to leave 
the impression that we are advocating them as a 
substitute for subtotal gastric resection m the 
treatment of marginal ulcer except when the more 
radicaloperationisconlra indicated orwhenamar 
ginal ulcer has occurred after subtotal resecUon 
CONCLUSIONS 

1 Obstruction following gastro-enterostomy or 
subtotal resection of the stomach may be caused 


by (i) an improperly placed stoma (j) one that 
IS too small in it«elf or, because oJ its carroir at 
tachment angu/ates the ;e;uni/m, (3) a jqunaf 
loop which IS either too long or too short ior the 
changing positions of the stomach, (4) a meso- 
colon which fails to stretch when the stomach 
wall straightens out and causes theanastoaiosis lo 
be drawn into or through it, (5) herniation result 
ing from an inadequate fixation 0/ the mesocolon 
to the stomach, (6) pressure of the middle roue 
artery on the jejunal loops (7) adhesions about 
the stoma, [Bj maTgim) ulcers or Iheir sequels 
and (9) adhesions about the gut distal to Uie 
stoma 

2 A new jejunoplasty adjacent to the stoma 
haa the distinct advantage of (i) rtlitlc^ the ob- 
struction at the anastomosis where it actually or 
curs (2) direct inspection o' the stoma fn® 
within, (3) formation of a miniature stomach m 
which duodenal secretions continue to bathe the 
stoma (4) re establislunent of the direct ceotiris 
ity of the jejunum (j) a potentially larger stoms 
and (6) a minimum amount of surgery 

In the acute obstructionsweareconnncMda 
tbemorialiiy ratecanbeeasilyreversed 
an eslimated 75 per cent oi patients le^voiiv 
re opcntiOD prevnously have died, U i* possible 
with this procedure to save 75 per centoreieoi 
greaternumber , . 

3 This jejunoplasty may be )J';<d m 
ob»iructions as an approach for (t) fh* 

of marginal ulcers (2; increasing the sue 0 ™ 
stoma — a gastro jejunoplasty and (3) p«®a 
closure of the stoma and restoration of tre 
nal continuity of the gut 
The »uthors wish to thank Dr 
Glenn Bell Dr Leon Goldman Dr HaroW ^ 
Dr lUrn Beoteen for the r gene ojs awisunct i 
mg out the cl meal and experimental invextigat'o 
ciated with Ihia problem 
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Ug 5 Our own de\ised nail dnver and impactor The 
flange rests against the shaft and is prevented from slipping 
fl) the 4 sharp pins that protrude The flange is at an 
angle of 125 degrees to the cylinder which corresponds to 
of the femur makes with the 
snatt The nail is placed m the cylinder and the plunger 
15 inserted The set screw is then turned tightly against 
force of each blow is divided agamst 
nail and agamst the impactor, so that the fragments 
are impacted as the nail is driven 

■flg This procedure is done in our fluoroscopic 
room and necessitates taking only 4 x-ray plates, 
fln anteroposterior and lateral view after reduc- 
lon, and again after the nail has been started 




Fig 6 Illustration of aseptic necrosis around the nail, 
and absorption of the neck wuth bony union Patient has 
only a slight limp, walks without support, and has no pain 

It rarelj' takes over 45 minutes for both the 
reduction and completion of operation 

We have done several cases by direct visualiza- 
tion with an incision from the anterosuperior 
spine down to below the trochanter, cutting the 
tendon of the tensor fascia lata, and opening the 
capsule This method impresses us as being a 
rather extensive surgical procedure and only appli- 
cable to the more vigorous cases ’ 

In one such operation it was noticed that while 
driving the nail the head displaced slightly inward, 
and impaction of the reduced fragments was diffi- 
cult to maintain After the nail had been driven 

•Since tbe preparation of this paper an interesting article on the same 
procedure has appeared in Surgery, Gvvecoloc\ and Obstetrics for 
januarj, 1939, b> \\ R Cubbins, J J Callahan, and Carlo S Scuden 



Tig 8 The nail was inserted about inch too far and 
after observ ation for a j ear some necrosis of the acetabulum 
was seen at the pomt of the nad The patient can walk 
without support and has had no pain 
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Fig J Sectionthtoughfemuritithnaihnplitce Patient 
CTpired 2 weeks after operation of delinum tremens 


walk before thc> fractured their hip 2 showed 
complete absorption of the neck of the femur, with 
non union of the 3 that never walked without 
crutches after their fracture 2 showed complete 
absorption with nonunion, and the third has 
united Thus 0/ 27 known living patients 14 or 
51 per cent showed some degree of absorption of 
the neck of the femur 

Of ^5 living patients that had displaced inlra 
capsular fractures that were reduced and nailed 
the reduction was considered good in 27 ca e»,and 
onlj 5 of these showed absorption of the neck of 
the femur not over three fourths of an inch and 
in these cases the nail was accuratelj placed (Figs 
I, 2) There were 8 case« in which the reduction 
was imperfect absorption was complete in 0 of 
these patients and marked in the 2 others (Figs 
3 and 4) Whenever absorption of the neck was 
observed it had occurred within 4 months of the 
operation There were no cases in which absorp 
lion occurred if the reduction and (he nailing were 
accurate, prov ided the patient was not bedridden 
and was able to use crutches The average num 
ber of hospital davs per jiatient was 22 davs 



Fig 3 Only fiir reduction and nailing of fracture 



The method used m nailing «as the same >s 
that described b> Dr / Albert Rev, tksocsW 
blind method in which reduction was done utnw 
local anesthesia by the Leadbetter maneuvw 
and the Smith Petersen nail inserted ftroush » 
6 inch incision ov er the trochanter after invetlm# 
a drill and cheeking the position bv portable x nr 
in the operating room . . 

During the past few months we havemnoitiM 
the technique, and now dme the nan Wh w 
own devis^ impactor through an incision 1 1 
inches long, without previouslv inverting a fuw 
such as the drill The smaller incision it' 
the chances of wound infection shortens the • 
of the operation and lessens the amount of oiew 
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Of the patients who sumved 5 1 per cent showed 
some degree of absorption of the neck, and 
whether early w’eight bearing is a factor in ab- 
sorption and IS to be advised will have to be 
decided in the future 

Accurate reduction, and accurate nailing with 
early wmight bearing on crutches has been our 
desire It is interesting to note that when these 
3 conditions have been fulfilled, the fracture has 
healed w’lth apparent bony union and good func- 
tion 
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TABLE I — FRACTURED ^EC^S OT THE FEMUR 
FROM 1931 TO 1936 AND THOSE IN 1937 

^ <q|; 

No oflractures 

Average age in years 6,8 ^ 

SXortality per cent a, o ,8 a 

Average age of deaths 71 a 68 o 

Uerage no ofho'pital days 8j o aa 4 

•Dll numW dnei n i incW« 14 mptetdon 


in as far as necessary there was a slight separation 
of the fragments which was not improved by 
further impaction although rrays (aien a/fer 
operation showed good approximation This has 
undoubtedly occurred before with the bbnd nail 
ing method, and it was this observation that Jed 
us to devise our own type of nail dmer which 
impacts the Iragments as the nail js being dnven 

(Fig 5) ^Vemaheanatlempitogetthepalienti. 

up on crutches as soon as possible after operation 
and encourage them to place their affected ex 
tremitj on the floor, bearing a slight amount 0/ 
weight After 3 months they have usually dis 
carded i crutch and after 5 months they are 
wallang with a cane, which most of them prefer 
using for several months longer We remove the 
nail after j y ear and And that it iseasih extract^ 

The following chart is a compari«on of fractured 
neclvS of the femur at City Hospital from 1031 to 
XO36 and 1937 

Among many objections now heard concerning 
the use of the Smith Petersen nail is the presence 
of metal beinga cause adccal bene absorption (&) 
and delayed union (t) Aseptic necrosis around 
the nail was seen in only 3 of our patients and 
was without ill effect (Fig e) The amount of 
metal m the Smith Petersen 3 flanged stainless 
steel nail is no more than 1/ multiple Kirschner 
wire< or ^veral pins (5) were used, and the type 
of naif which we use is no more expensive Uedo 
not feel that an array of various sized nails is 
necessarv and have only 2 nails on our stenie 
tray (Fig f) a j }4 inch and a 4 inch nai) and b» 
varying the point of insertion below the trochan 
ter, we have had very little difliculU in insertmg 
the naif at the correct distance In / case the nail 
was in'erted too far and after observation for a 
year there was some slight absorption of the ace 
tabulum at the point of the nail (fig 8} but the 
patient has always naU.ed without pain and uses 
no sopporf 

Various devices have been used tn an attempt 
to answer the problem of the nail baching out due 
to absorption of the bone around it (i) borne 
have resorted to fixing the head of the nail to the 
coitex of the shaft of the femur with a pin If 


TABLE Jr — COMPARISON OF TWO IfErnODinf 
TREtTSlEM USED FOR FR-tCraED Mcts 
OF FEMUR 


Merttid (jicuci 

No of cases yo 4 • 

No of months obsened S 4 

Mortabty— no and percent 6-10 ij-;; 

Traced or re examined }<} gS 

Son union 7 4 

Bony union— ao and pec cent ti-t' nr'd 

•Tkseunilx d'fsD i iKdude 4 imotet Icun 

**((4deith> befubtrteted th ive, ct ^ il F''<'ki 
tU fs etitbi be ted tile 4vTr<ee*0>^tbc Ig 4 p^enTT 


even slight absorption of the nee* should kcji 
I be naif would then tend to hold tie fraganiis 
apart, making non union inevitable unless the bjj 
worked through the head into the acetabuivra 
mth ofavjous possible comphtations fa onli yd 
our cases has the natl worked out and in eicb 
inslancewaseasilv reinserted T«ocflheseo>« 
have healed inth bony union and the other «!« 
recent to determine the prognosis 
CONLlLHO 

Al/houghaJongerperiodrfobsenations U 

be desirable one can determine the pfcgn«i b 
fractures 0/ the neck of the femur treaty 
Smith Petersen nai) much earber than {oraw 
as a Jong period of obsexvabon wasnecesA^.® 
cases treated with the WTiitman cast, 
oeous pinning Furthermore, ourrepottHonetw 
at this time because of the present 
interest in internal fixaPon of fjattistset theiiKS 
of the femur and also because of the difficult' 
following up our patients over a longer pfi™ 

3 large number of them hav t no peTcanenl it 
dence throughout the year 

These statistics show that much i» , 
desired in results with the Smst^ 
but It must be remembered that these 
from an underpnv iJeged group and then 
eraJ condition has contributed to an una 
result in manv cases , . 

Before 1935 mternal fiyation of 
fractures had not been attempted n , F ^ 
and patients n ere treated in a Wbittnan *P 

with very few cases of union r«wliDg 

fixation with the 2 pm method in 
tgj6 show ed a marked improvement ana r 
m 58 per cent union in patients "bo sue 
The Smith Petersen nail ha* ‘""f 
to 894 per cent m patients who 
has cut the average rumber of hosp' 3i 
case to almost a fourth of what it h 
previously 
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■nent of that period This would be true un- 
ess the student had learned how to learn 
nther in school or subsequently Why not in 
the medical school"'' In the program of grad- 
uate training in surgery at the University of 
Chicago, the candidate after completion of 
the interne year is required to spend a year 
in research, either alone or in association with 
a member of the staff It is not our thought 
that any considerable proportion of these men 
ml! become professional investigators or 
occupy academic positions, but rather that 
they will benefit from the experience as part 
of the educational process The beginner 
makes many mistakes, and he draws conclu- 
sions not warranted by the evidence, but he 
learns by the experience, he becomes aware 
of many pitfalls, and he is better able to 
evaluate what he reads It is unfortunate 
-that all students cannot be given this ad- 
vantage The program is expensive It con- 
sumes much of the teacher’s time and energy 
• and there is considerable waste of material 
Possibly not all students are sufficiently cap- 
able to warrant the expenditure of effort and 
money But where it can be done, let it not 
he discouraged Medicine is not static and 
the method of its progress should not be kept 
Lester R Dragstedt 


intravenous anesthesia 


T he increasing usefulness of intra- 
venous anesthesia for many types of 
operations has never been as appar- 
ent as It has recently The criticism of the 
niet od in the past was often well deserved, 
s most of the agents employed were es- 
ntially unsuitable and in some instances 
^ angerous The longer-acting barbiturates, so 
^ any of which enjoyed a brief but extensive 
e. Were soon seen to have many disadvan- 
Ses as anesthetic agents The evolution of 


the so called ultra-short-acting barbiturates 
opened up the field of intravenous anesthesia 
as ive know it today and has provided us with 
a method which has proved safe, satisfactory, 
and essentially free from complications, when 
the agents arc administered by experienced 
persons for suitable types of operations In 
other words, intravenous anesthesia now has a 
definite place among the various anesthetic 
methods The barbiturates that have proved 
most satisfactory in this field are evipal soluble 
(sodium n-methyl-cyclohexenyl methyl bar- 
bituric acid) and pentothal sodium (sodium 
ethyl-l-methyl butyl barbituric acid) While 
the action of these drugs is similar, most 
authorities feel that pentothal sodium, owing 
to its increased potency over evipal soluble, 
provides a superior anesthesia and that the 
awakening of the patient is usually attended 
by somewhat less excitation and other post- 
anesthetic effect than when evipal soluble is 
employed Preliminary medication with mor- 
phine, atropine, and a barbiturate is of ad- 
vantage in all but the most brief operative 
procedures The intermittent or fractional 
method of injection has proved to be the 
safest method of administering these drugs, 
and no set dose should be computed Individ- 
ual tolerance of the patient for a barbiturate 
IS a most variable factor A free airway should 
be maintained at all times, either by support 
of the patient’s jaw when required, or by the 
introduction of an artificial airway Perhaps 
the most important single factor to be ob- 
served when administering barbiturates intra- 
venously is never to administer a dose which 
causes prolonged respiratory depression The 
amounts of the drug necessary to induce anes- 
thesia and those subsequently required to 
maintain it serve as a reliable guide to the 
patient’s tolerance. As an aid to the obser- 
vance of the respiratory functions, the move- 
ments of a cotton or paper “butterfly” which 
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ON MEDICAI EDUCATION 

I N arecent charming book', Dr Arthur I 
Hertzler makes the following statement 
about medical teaching and teacherN 
‘ I give place to no man m the appreciation of 
the medical researcher, but his proWeras are 
not for the medical student Researchers 
should be quarantined both for their own good 
and for the good of the student I «pcak 
svmpatheticall> because I have dabbled m 
the border lines mjself, but I have never 
mentioned them to m} students The fait 
should be recognued that the average doctor 
never does catch up with what the rrM!archer 
doing We doctors should be sparcil the 
vgonj of the scientific delivery room and 
should be allowed (o hold the baby only after 
the nurse has him all polishcti up and dressed ’ 
This is as I understand It a picturesque state 
ment of the position held by many that the 
student learns best by the didactic method 
and should be spared the agony of thinking 

'Arthur I lUzttler Tbr Horw; ard Buggy Doitor »» IW 
Bfolbers lojS 


for himself It assumes furthermore that the 
sacntific babies finally do become dressed and 
polished and that the clothes wiU not later 
fafter graduation) need to be changed 

Mr Dooley «as d bartender on Archer 
Avenue in Chicago during the early years of 
the century and ras wont to discuss many 
things with his friend, Mr Hennessy, which 
were recorded for a larger audience by Finley 
Peter Dunne On the subject of education, 
Mr D«)!ey had this to say "Childher shud 
don’t be sint to school to larn, but to larn 
hon to hm I don’t care what ye /am thim 
so long as ’tjs onpleasant to thim ‘Ti> 
thramin’ they need, Htnissv ” I prefer the 
philosophy of the sage of Archer Avenue to 
that of the famous “horse and buggy doctor’ 
of Halstcd Kansas I believe that only the 
man who knows by experience the method of 
original investigation its diificullies and dis 
appointments, and the tentative character of 
Its conclusions is qualified to teach «cience, 
at least at the graduate level Onlv the in 
vesti^ator can tealK appreciate the basis in 
fact for the opinion that passes as knowledge 
Once this opinion becomes sanctified by in 
elusion in n textbook and clarified and elabo 
rated in subsequent textbooks based on the 
first it fornvs part and parcel of common 
knowledge and its position becomes almost 
unassailable 

I have sometimes had occasion to glance 
at note« prepared for lectures to medical 
classes twenty vears ago and to reflect on the 
Status of our knowledge at that time and 
today 1 am appalled at the thought that 
some may be working now with the equip- 

•l I Duuni. vlf Doolfy Ihilo^rlij Harper Broil tr 
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ment of that period This would be true un- 
less the student had learned how to learn 
either in school or subsequently Why not in 
the medical school'-’ In the program of grad- 
uate training in surgery at the University of 
Chicago, the candidate after completion of 
the interne year is required to spend a year 
m research, either alone or in association with 
a member of the staff It is not our thought 
that any considerable proportion of these men 
will become professional investigators or 
occupy academic positions, but rather that 
they will benefit from the experience as part 
of the educational process The beginner 
makes many mistakes, and he draws conclu- 
sions not warranted by the evidence, but he 
learns by the experience, he becomes aware 
of many pitfalls, and he is better able to 
evaluate what he reads It is unfortunate 
that all students cannot be given this ad- 
vantage The program is expensive It con- 
sumes much of the teacher's time and energy 
^nd there is considerable waste of material 
Possibly not all students are sufficiently cap- 
■'ble to warrant the expenditure of effort and 
money But where it can be done, let it not 

0 discouraged Medicine is not static and 

1 e method of its progress should not be kept 

Lester R Dragstedt 


intravenous anesthesia 

T he increasing usefulness of intra- 
venous anesthesia for many types of 
operations has never been as appar- 
^ recently The criticism of the 
e m the past was often well deserved, 
3-gents employed were es- 
dan ^ ^ ^3suitable and in some instances 
longer-acting barbiturates, so 
use \ ° enjoyed a brief but extensive 

taeU many disadvan- 

s anesthetic agents The evolution of 


the so called ultra-short-acting barbiturates 
opened up the field of intravenous anesthesia 
as we know it today and has provided us with 
a method which has proved safe, satisfactory, 
and essentially free from complications, when 
the agents are administered by experienced 
persons for suitable types of operations In 
other words, intravenous anesthesia now has a 
definite place among the various anesthetic 
methods The barbiturates that have proved 
most satisfactory in this field are evipal soluble 
(sodium n-methyl-cyclohexenyl methyl bar- 
bituric acid) and pentothal sodium (sodium 
ethyl-l-methyl butyl barbituric acid) While 
the action of these drugs is similar, most 
authorities feel that pentothal sodium, owing 
to its increased potency over evipal soluble, 
provides a superior anesthesia and that the 
awakening of the patient is usually attended 
by somewhat less excitation and other post- 
anesthetic effect than when evipal soluble is 
employed Preliminary medication with mor- 
phine, atropine, and a barbiturate is of ad- 
vantage in all but the most brief operative 
procedures The intermittent or fi actional 
method of injection has proved to be the 
safest method of administering these drugs, 
and no set dose should be computed Individ- 
ual tolerance of the patient for a barbiturate 
is a most variable factor A free airway should 
be maintained at all times, either by support 
of the patient’s jaw when required, or by the 
introduction of an artificial amvay Perhaps 
the most important single factor to be ob- 
served when administering barbiturates intra- 
venously IS never to administer a dose which 
causes prolonged respiratory depression The 
amounts of the drug necessary to induce anes- 
thesia and those subsequently required to 
maintain it serve as a reliable guide to the 
patient’s tolerance As an aid to the obser- 
vance of the respiratory functions, the move- 
ments of a cotton or paper “butterfly” which 
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ii> Ustened bv adhesive tape over the patient's 
mouth and nose, mil add to the safety of the 
method 

Some of the literature on the usefulnei^ 
of intravenous anesthesia may be confuMng 
to many readers, as it is so often contradic 
tory The w av e of enthusiasm for many new 
methods has been very well demonstrated by 
writers m this field The more ardtnt entbu 
siasfs recommend the method as being prac 
tically ideal for almost ev ery type of operation 
while some go to the other ertremc and con 
demn It whole heartedly Neither of these con 
tcptjons gives the reader a true picture of the 
present status of in trav enons anesthesia Many 
justifiable critjasms in the past have arisen 
from the use of unsuitable drugs or faulty 
methods of administration, and from dioosing 
the method for patients or operative pro 
cedurcs in which its use should have been 
contraindicated Generally speaking, the 
method is most applicable for short and minor 
surgical procedures ranging from fifteen to 
thirty minutes especially in cases in which 
the operative procedure does not involve the 
respiratory passages or the peritoneal cavity 
In certain selected cases Us use may be pref 
etable for mtca abdominal operations but in 
many of these instances a safer and more 
satisfactory anesthesia is obtained if an ab 
dominal wall block is used as a supplement to 
intravenous anesthesia When it is us>ed to 
induce anesthesia prior to the administralion 
of local regional or inhalation anesthesia an 
apprehensive patient may be spared much 
mental strain or physical discomfort It may 
frequently be useful to supplement local or 
spinal anesthesia when the effect of the latter 
IS beginning to wear off For certain opera 
tion« requiring the use of the electrocauteij, 
intravenous anesthesia may be preferred to an 
infiammable or ecpiosiv e inhalation anesthetic 
agent Complications following the use of 


mtravenous anesthesia are rare Phlebitis 
along the course of the vein employed or oth'T 
irritative effects rarely if ever occur when s 5 
per cent solutions of pentothal sodium have 
been employed Remote untoward effects and 
complicationsareconspicuously absent Elderly 
and debilitated patients tolerate this type of 
anesthesia well, although much smaller doses 
usually are required Most anesthetists agree 
that the method should not be used for opera 
tionsin the vicinity of thepharynt, operations 
in which It will be difficult to maintain a free 
airway, m cases in which the blood and secre 
tions maj act as a potential obstruction to 
the airwav, m operations in which profound 
and continuous muscular reJavafion is desired, 
as m extensive mtra abdominal op'-rations, 
and m cases in which the patients are young 
children \ sulphur containing barbiturate, 
such as pentothal sodium, is not felt to be a 
safe anesthetic agent when a patient has been 
rcceiv ing another sulphur containing prepara 
tioi), such as sulfanilamide unless the latter 
drug has been withheld for twenty four to 
forty eight hours 

A question which Ircquentiy arises is the 
advisability 0/ employing intravenous anes 
thesia in private practice either in the home 
or the doctor s office If the narco^i to be 
brief not exceeding five minutes and if the 
physician insists that the patient he down 
until the effects 01 the drug have completely 
worn off Its use in the office may bepermitted 
Even when a patient appears to have com 
pletely recovered from the anes the tic, he should 
not be permitted to return home unless ac 
companied oy a responsible person Intra 
venous anesthetics should be administered 
niththcpatienlintheproneposition Facilities 
/or admtnistenng oxygen and carbon dioxide 
should be available, as these agents arc most 
reliable JD combating excessive respiratory dc 
pression caused by a barbiturate Thus, with 
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the type of intravenous anesthesia available 
today, ve have a method whose merits and 
safety have become established The method 
of administration is comparatively simple and 
does not mvolve the use of complicated appara- 
tus Despite this fact, the method is safe only 
m the hands of those experienced in its use. 


The importance of a thorough knowledge of 
the effects of the barbiturates and the method 
of administration cannot be stressed too 
strongly Such knowledge will, of course, tend 
to increase the value and safety of this new 
method of anesthesia 

R Charles Adams 
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EXCISION OF THE SUPERIOR HYPOGASTRIC PLEXUS 
(PRESACRAL NERVE) FOR PRIMARY DYSMENORRHEA 


JOE VINCENT MEIGS, M.D., FA.C.S, Boston, Massachusetts 


F rom iSgS tni 1924 attempts were 
made to relieve pain in the pelvis bj- 
section or excision of sympathetic 
nen'es Periarterial sympathectom}' 
as attempted hy Leriche vith some measure 
oI success In December, 1924, Cotte first 
P ormed the operation known as “presacral 
eurectomy ” His patients’ relief of pain was 
satisfactory so that in 1925 he 
thU ^ operation and its success Since 
reports in foreign and domestic 
onp^-.^ to the soundness of Cotte’s 

failnrp'”^ A ^^'’0 been few admitted 

^ no report of sequelae from excision 
Thp pehdc sympathetic system 

ODeratmU^^^ almost nil and the 

certain j easy. Cotte emphasized 

expected 

*5 obruous frn Operation and it 

few have Hp ?“ Pf™sing the literature that 
Re renorted"^-^^^^ original standards 

's one that ^ presacral nerr'c 

'■fs and exclusively in the pel- 

fiiis T)lev„e^„^^ regioris and that resection oi 
*^>Pogartnca > ^ “pfexalgia 

menorrhea a includes dys- 

'®gina ‘^^osalgia of the 

R >s definitpl ^nd pruritis vulvee. 

^ y of no use for lumbar pains 

««p.Sl.‘^" Semce of the Massachusetts Genera: 


(ovarian dysmenorrhea) or ovarian inter- 
menstrual crises But for pain referred to the 
uterus and radiating to the anus, coccyx, and 
urinary bladder, a properly done operation 
should be followed by a 100 per cent relief. 

Various names are connected with the at- 
tempt to solve the problem of pelvic pain and 
a few follow Jaboulay, 189S; Ruggi, 1899; 
Leriche, 1921, Cotte, 1925 These men all 
contributed to the ground work of the opera- 
tive procedure while Latarjet and Bonnet 
named the main ners^e branches of the S3'mpa- 
thetic sj-^stem of the pehns the “presacral 
nerve.” Hovelacque re-named this nerve area 
and more properlj’’ called it the “superior 
hjqjogastnc plexus ” Later Elaut, Fontaine, 
and Herrmann, in 1932, contributed studies 
both anatomical and e.xperimental to the prob- 
lem 

In 1933, Daxds undertook careful studies 
of the nerves Giemselves removed at operation 
for relief of pain. Cotte first suggested the possi- 
bility of an inflammatorj’- process in the region 
of the pelvic S3'mpathetic nerves as the reason 
for peh-ic neuralgias, and the work of Davis 
substantiates it. One reason, among man3' 
others, suggested for pelvic neuralgias and for 
dysmenorrhea is that mild inflammator3’- proc- 
esses are found affecting the connective tissue 
and the nerves themselves vdth degeneration 
occurring in the ganglion cells. 


723 




MEIGS; EXCISION OF THE SUPERIOR HYPOGASTRIC PLEXUS 


725 


It must be acknowledged that certain 
dysmenorrheas are psychic or physical, and 
the better the condition of the patient’s 
psyche and the better her physical condition 
the less likely she is to be bothered with pain 
Nevertheless the number of patients relieved 
of true dysmenorrhea by either psychiatrists 
or hygienists is small They may make it 
easier for the patient to bear her pain but 
they do not, except in a few instances, relieve 
it. The gynecologist should be on the watch 
for patients who do not have a typical story 
of true dysmenorrhea, for the operation will 
not help them and failure discourages the 
patient’s physician. If it is evident that a 
patient has no complexes and that her physical 
condition is satisfactory and the dysmenor- 
rhea is uterine dysmenorrhea, then real relief 
of from 75 to 100 per cent can be expected 
by removal of the plexus 
Before subjecting any patient to the opera- 
tion, it is suggested that other methods of 
treatment be tried first, such as psychiatry; 
improvement in hygiene, the use of simple 
drugs, such as aspirin, antispasmodics, such 
as atropine or belladonna; and dilatation of 
the cervix The use of morphine and its deriv- 
atives should not be considered No doubt m 
the near future there will be reports on the 
Use of hornvones but all except huge doses of 
cstrm rvith its probable effect upon ovulation 
naw proved failures in our hands It will have 
0 be decided by the individual doctor and 
patient whether the surgical removal of the 
nerve is more hazardous than a possible dis- 
uroance of the pituitary gland by large doses 
° j It is better in most instances to 

Vise dilatation of the cervix before an ab~ 
operation inasmuch as this simple 
reheve 25 to 50 per cent of 
a indefinite period The presence of 

band about the internal os, 
t band about the pylorus in. py- 
If must be considered 

can ^ rectal examination, it 

viral ^ cutting posteriorly in the cer- 

Thic tire finger in the rectum 

longitudinal section of the 
exrpnfv important and if the cervix is 
the tight the incision should enlarge 

os and give relief from pain The use of 


the stem pessary is a real possibility as it may 
be accompanied by a great deal of success and 
surely the dangers are not too great This 
form of treatment can be tried by those who 
have no objection to it. If at operation a ret- 
roversion or flexion of the uterus is found, it is 
much better to do a suspension and also a 
neurectomy than it is to find after the sus- 
pension that the patient is not relieved of her 
pain. 


ANATOMY OF THE NERVES 

“The superior hypogastric plexus is a sym- 
pathetic plexus and the preganglionic fibers 
come from the lowest thoracic and upper lumbar 
levels of the intermediolateral columns. The 
cells send their axones out over the lower white 
rami of the thoracolumbar outflow to the lum- 
bar and pre-aortic ganglia. The postgang- 
lionic neurones originate in the sympathetic 
trunks, as well as in the prc-aortic ganglia, to 
form a plexus descending along the abdominal 
aorta At the level of the inferior mesenteric 
artery there are two small ganglia and from 
these a plexus descends the artery to innervate 
the sigmoid and rectum. The remainder of the 
descending sympathetic fibers form the supe- 
rior hypogastric plexus at the bifurcation of 
the aorta This plexus divides at the bifurca- 
tion of the two common iliac arteries to form 
two hypogastric nerves that run into the 
hollow of the sacrum to join the inferior hypo- 
gastric plexus Sensory neurones from the 
posterior root ganglia in the same segments of 
the cord run directly into the superior and in- 
ferior hypogastric plexus ” (White) In other 
words, from the celiac, semilunar, splanchnic, 
and mesenteric ganglia sympathetic fibers 
course down either side of the aorta (the inter- 
mesenteric nerves) and often crossing and 
recrossing the aorta are joined by branches 
from the lumbar ganglia (Fig r) At the re- 
gion of the root of the inferior mesenteric artery 
as it arises from the aorta a plexus is found 
known as the inferior mesenteric plexus. Some 
of the nerves making up this plexus folloiv the 
inferior mesenteric artery to supply the sig- 
moid and rectum, and others course douTi over 
the bifurcation of the aorta to form the supe- 
rior hypogastric plexus This plexus lies in 
the triangle bounded by the two common iliac 
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Tlu> paper j> the report of a senes of cases 
m which patients were operated upon at the 
JIassachusetts General Hospital under a spe 
cial assignment begun in 1031 In 1930, Dr 
J C YYliite, of the neurosurgical department, 
and the authi>r performed the first erosion of 
the superior hypogastric ganglion at the hos 
pital This patient was followed for o\er a 
year before a second patient was operated 
upon as it was felt that careful obserxation 
was imperative Except for a mild recurrence 
of her d>smcnorrhea 5 jears later, she re 
mained quite satisfied and well up to her last 
visit to our clinic From then on in increasing 
numbers neurectomies have been done by the 
author and the relief of pam has been great 
though not 100 per cent Failures can be 
attributed to lack of excision of suffiaent nmc 
tissue and to poor selection of cases Jft was 
the feeling of Dr White and the author that 
30 cases should be done in which no other 
operative procedure was carried out other 
than the removal of the plerus, thi> in spite 
of retroversion or flexion or other pelvic path 
ologj This w as felt to be necessar^ to support 
the theory that removal of the nerves effected 
the cure and not other operative procedures 
such as dilatation suspension, and ^section 
of ovaries Six other patients were operated 
upon by the author and one b> Dr WTiite 
and in these dilatations suspensions cauteri 
zation of the cervix, etc , were carried out in 
addition to the neurectomy These tno senes 
will be anal>2ed later m the p-tper 

In our group the operation was done for 
what was considered primary or functional 
d>smenorrhea and not secondarj dysmenor 
rhea or that due to some other pelvic patho) 
ogy No attempt has been made to test the 
efficiency of the operation in cystalgia, dyspa 
rcunia or metastatic or extensive malignancy 

dvsjievorruea 

WTiat causes the pain of dysmenorrhea’ 
This has been answered by Cotte as being due 
to a mild inflammatory process m the nerves 
themselves There are many other pcssibil 
ities, such as ischemia of the ulcnj- due to 
a vasoconstrictor action upon the vessels 
(whether due to nerve or hormone control or 


both, it is not possible to say) The pam may 
be due to violent contractions of the uterus 
against a very tight cerm, dennitely one real 
reason for pam, for w ho has not tried to dilate 
the cervix of some patients with dysmenorrhea 
only to find that it is almost impossible’ One 
of our failures toob place in such a uterus and 
it was necessary to try for an hour before the 
opening of the cervix could be proW, and 
then only with the smallest silver probe On 
the other hand not all cases are due to a tight 
cervu, as all of Us art familiar with the ease 
with which many cervices can be dilated in 
patients with severe dysmenorrhea Hot 
monal causes are certainly possible especially 
since kurzrok’s latest work shows that pro 
gesterone causes deep contractions of the 
uterine musculatun- When we remember that 
all patients with dysmenorrhea ovulile, the 
importance of this observation upon pro 
gesterone becomes manifest Large dosis of 
e'lnn check dysmenorrhea, the methanism 
being m some way connected with the pre 
vention of ovulation Studies upon this phe 
nomenon will be reported shortly by Sturgis 
and Albright of the Massachusetts General 
Hospital How e\ er much we look for evpiana 
tionsfor dysmenorrhea we are ever conscious 
of the fact that muscular movement oS the 
utcnisand dilatation of the cerv ix must be con 
sidered of prime importance, for the pains of 
labor and the pams that occur during miscar 
riage are similar to dysmenorrhen It '«y 
evident to the gynecologist that dilatation of 
the cervix without anesthesia is painful and 
that scraping the inside of the uterUs with the 
endometrial biopsy curette causes pam sen a 
tions similar to cramps of dvsmcnorthea So 
that aUhougb the dchnite cause for the pain 
i> rot krovn it is possible to produce it and 
It IS evident that cxci-ion of the superior hypo 
gastnc plexus will leiieve it Vet the 
tomy will not interfere with the action 01 the 
uterus in expelling blood during menstruation 
or a fetus at the end of a pregnancy ' 




MEIGS: EXCISION OF THE SUPERIOR HYPOGASTRIC PLEXUS 


727 


meters If this injection is done bdateralty 
and 5 to 10 cubic centimeters of 2 per cent 
procaine deposited through each needle, it will 
result in anesthesia of the superior hypogastric 
plexus If this preliminary test could be 
carried out in all patients with severe dysmen- 
orrhea there ought to be no failure (except for 
inexpert surgery) and cases not suitable for 
tbs type of surgery would be excluded 


THE OPERATION 

The operation itself has been reported as 
both easy and fairly difficult After doing over 
30 I believe that it is not difficult but that it 
requires considerable patience and painstaking 
dissection As it is often said to be combined 
mth the operation of abdominoperineal resec- 
tion for carcmoma of the rectum by various 
surgeons it would seem easy to do I believe 
that it cannot be satisfactorily done if com- 
bined VTth any long and difficult operation 
such as abdominoperineal resection for car- 
cinoma of the rectum, for it should take about 
an hour to do the neurectomy well Success 
depends upon the removal of all nerve fibers, 
even the very small ones, and if they are not 
entirely removed recurrence of pain may be 
expected The operation is done with the 
patient in Trendelenburg position and the in- 
cision is made from about the s3'^mphysis to 
just above the umbilicus (In women who 
aij had ^ children a midline incision is 
made but in those xvith no children a para- 
Riedian incision is best ) The pelvic organs 
are carefully inspected for evidences of pa- 
and it is especially important that 
evidences of endometriosis be sought for, since 
IS entity is so often accompanied by ac- 
quired dysmenorrhea The intestines are well 
tlf postenor peritoneum from 

e Diturcation of the aorta into the true pelvis 
s exposed This pentoneum is picked up xvith 
rceps just below the bifurcation and a small 
cision IS made into it With scissors the 
1C ^“^^olar tissue of the retroperitoneal space 
under surface of the peri- 
frnm ^ opening in the peritoneum is 

to centimeters in length It is weU 

r silk stay sutures along 

trarin^^ peritoneum to be used as re- 

rs As the tissue on the right side is 



Fig I This drainng shoiis the origin of the superior 
hypogastric plexus (presacral nerve) from sjTUpathetic 
fibers coursing along the aorta arising from the splanchnic, 
semilunar, and other higher ganglia and from the lumbar 
ganglia Notice that the branch from the fourth lumbar 
ganglion passes under the common iliac arteries and not 
over the bifurcation of the aorta, as most of the plexus 
does This is a very important technical point 

released the right common iliac arterj’’ is ex- 
posed Gently with scissors or with small bits 
of gauze held in hemostats the areolar tissue, 
connective tissue, and nerves are freed from 
their connections with the common iliac ar- 
teries from the bifurcation of the aorta to the 
bifurcation of the iliacs The large left com- 
mon iliac vein is located directly posterior in 
the triangle Great care must be used for a 
tear in this vein might be disastrous Occa- 
sional small venules arise from it that are 
easily torn and these should be clamped and 
tied The nght common iliac vein is not seen 
as it hes to the outer side of the right common 
iliac artery A piece of tape is then threaded 
under the mass of tissue to be removed and 
traction made upon it The dissection is 
carried up to the bifurcation of the aorta or 
just above it, and the tissue is clamped and 
the proximal part is tied This mass of tissue 
is then pulled downward and careful^ dis- 
sected free as far down as the bifurcation of 
the common iliac arteries on both sides Here 
the plexus is clamped and removed and the 
distal end is tied The triangle should now be 
bare from the bifurcation of the aorta to the 
bifurcation of the common iliacs (Fig 2) 
The left iliac vein is clear of all small fibers as 
is the periosteum and the perichondrium of 
the fifth lumbar vertebra The right ureter 
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arteries and originates at the bifurcation of the 
aorta and ends at the bifurcation of the com 
mon iliac arteries to become the right and Je/t 
hypogastric ner\es Some fibers follow the 
common iliac arteries and are intimatelj con 
nected with them The left common Jjac »em 
forms the back wall of the triangle and the 
nerves are often in close association with it 
It must be remembered that from under the 
common ibac arteries branches of nerves from 
the fourth lumbar ganglia come to join the 
plexus All other nerves cross over the bifur 
cation of the aorta but these o branches arc 
under and must be remembered when doing 
the dissection Low down the superior hypo 
gastric plexus lies directly upon the periosteum 
and perichondrium of the fifth lumbar ver 
tebra and just above the vertical middle 
sacral artery The two hypogastric nerves are 
joined loner down in fie pelvis bj parasym 
pathetic fibers of the second, third, and fourth 
sacral ganglia and make up the inferior h>'po 
gastric plexuses These nerves suppl> the 
uterus and bladder and end m the uterus m 
the great plexuses of Frankenhaeuser 

PIliSIOLOCl OF THE NERVES 

It has long been considered that the pelvic 
nerves were motor and earned no sensor> 
dbers, but the success of presacral neurectomy 
and the great relief of pam increase belief in 
the presence of sen«ory fibers Lcarmonth s 
observation supports this view W ith a pa 
tient under spinal anesthesia he noted (hat 
handling the superior hypogastric plexus with 
forceps caused crushing pain in the bladder 
The sj mpathetic fibers cause vasoconstriction 
and inhibition of the musculature of the sig 
mold, rectum and bladder and causc ejacula 
tion and contraction of the inv oluntary sphinc 
lers of the bladder The parasympathetic 
works m opposition to the sympathetic nerves 
and causes vasodilatation and release of the 
V anous sphincter: It is, therefore, possible to 
conceiv e of a better blood supply to the uterus 
and a release of musculvr tone ootn m the 
body and the cervix by excision of the supenor 
hypogastric plexus This alone might account 
foT certain pain relief, but the fact that section 
of these nerves does not alter (to any great 
degree) the menstrual function, docs not inter 


fere with delivery, does not produce atrophy 
or cause any disturbances of motor function 
of the bladder seems to Fontaine and ffen 
mann to be supportive proof that the genital 
nerves of the sympathetic systems are sensory 
rather than motor in nature The hypogastric 
plexus Carnes pathways of sensation from the 
genital tract to the medullary centers, and 
excision of this plexus is therefore sound in the 
treatment of uterine Or cervical pain 
Thus we have a system of sympathetic 
nerves that course through the superior hypo 
gastnc plexus and that carry vasoconstnetor 
fibers to the blood vessels of the uterus and 
cause contraction of certain sphincter muscles 
The nerves also carry afferent sensory im 
pulses to the higher centers Excision of such 
a plexus therefore should cause increase of 
blood supply lessening of spasm and interrup 
Uon of pain imputes to higher centers The 
parasympathetic in opposition to the sympa 
thctic supply dilates blood v essels and releases 
sphincters, does not carry uterine pam, but 
does carry bladder pain Thus removal of the 
superior hypogastric plexus seems to have a 
firm foundation physiologically 
Before the operation is described and the 
results in the two groups of patients are given, 
the type of cases chosen lor the operation 
should necessarily be considered In our expe 
ocnce (and it is only in cases of dy'smenorrhea) 
It IS essential that only those cases w ith a dear 
cut history of true pnmary dysmenorrhea 
should be considered If there is any doubt as 
to the diagnosis, this operation should not be 
performed In one of our cases we voiced the 
suggestion that the patient was not the nght 
type and she haa since had no relief of ber pain 
and a subsequent delivery was more painful 
than ever This should not be so Flothow 
has discovered a test for checking the pain of 
dysmenorrhea by uijection oi 2 per cent pro 
came into the region of the plexus The second 
and thud lumbar ganglia are injected He m 
serts a needle at the level of the fourth lumbar 
inteispivx •} cewtirofiters from the midhne at 
an angle of 45 degrees until the upper portion 
of the body of the fifth lumbar vertebra is 
encountered, then advances the needle over 
the anterolateral surface of the bodv of the 
vertebra for a distance of about i J centi 
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through the internal os. Following the opera- 
tion, dilatation was continued in the office 
regularly but complete relief was never ob- 
tamed However, gradual improvement has 
occurred so that in April, 1938, the patient 
can do her daily work and does not remain at 
home as previously during her period Nausea 
was completely relieved by the neurectomy 
but pain was not. A good deal of her later pain 
was in the form of backache which was not 
present before the operation. It is possible 
that the backache is due to the necessarj' 
stretching of the cendx Incidentally this pa- 
tient has had much less flow than usual and 
the period is of shorter duration since her 
operation The third patient. Case r6, was 
operated upon in October, 1936 In January, 
^937) she was considerablj' improved and felt 
pleased In June, 1937, she regarded the 
operation as unsuccessful, with perhaps 10 
per cent relief In March, 1938, she had been 
haling about 40 per cent relief for the past 6 
fflonths She believes that she is now begin- 
ning to obtain some rehef She has had no 
treatment since the operation This case can- 
not be regarded as a success. 

One of the partial failures should not have 
had the operation at all as she did not have 
true dpmenorrhea Another patient (Case 
10), with only a slightly satisfactory result 
was operated upon in December, 1935. She 
W'as judged a questionable candidate for neu- 
rectomy before operation In July, 1936, she 
stated that the operation was fairly successful 
pnng her about 50 per cent relief. In Decem- 
^ u reported the operation as par- 

’s y successful, still with 50 per cent relief 
n 1937 she ivas operated upon again and a 
n erine suspension was done in another hos- 
h that she had a baby The 

’ h of the child w'as very painful and the 
eurectomy gave her no rehef of pain during 

npr ^93^, she reported 30 

relief She has had severe headaches 
nausea before her penods for the last year 
nnt^ Patient probably has had relief but will 
r], ^ 't 't for she is very' disappointed that 
anmi!^^ iiot sterilized and that she has had 
at j ehild She is now anxious to be oper- 
and ^^iiiri; she wishes to be sterilized 
Pes her uterus will be removed so she 
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TABLE I. — PRESACRAL NEURECTOMY ALONE 


Case 

\car 

Result 

X 

1930 

Xo pain for s > ears Recurrence of mild pam Complete relief 
again 

1 

*932 

Xo relief Dilatation and curettage dcre m JuK, 1933 Relief 
obtained Pam returned sK jcars after operation 

3 

*934 

Complete relief 

4 

1934 

Complete relief 

S 

*935 

Complete relief Mamed Intercourse satisfactor> 

6 

*935 

Complete relief for 1 >ear, then return of pam 3 ^ears after 
operation Relief again obtained Mamed Intercourse not 
satisfactoTj 

7 

193s 

i Xo rehef Dilatation and curettage necessan later Gradual 
impro\ ement 

S 

*935 

Partial rehef for i > ear, then return of pain Rehef again 2 3 ears 
after operation 

9 

*935 

Complete relief at first Three >ears after operation slight 
amount of pam recurred Mamed Intercourse not satisfac- 
tor> One child Pam shghUy less severe than a\erage pri- 
mipara 

10 

*935 

Fair amount of rehef Two > ears later suspension done Inter- 
course not salisfactoo Child bom More pain than usual 
with deh\eo 

It 

1936 

Complete relief 

12 

*936 

Partial rehef for a few months Onejearlater, complete 

*3 

1936 

Complete relief Mamed Intercourse not satisfactory One 
child Rhy thmic backache Xo abdominal pam 

*4 

*936 

Complete relief 

*5 

*936 

Partial relief 

16 

1936 

Considerable improvement for a few months, then return of 
pain Is begmmng to obtain some sbght relief 

*7 

* 93 ^ 

Complete rehef of dyspareunia and dysmenorrhea 

18 

*937 

Complete rehef 

*9 

*937 

Some relief \ ery much better m 1938 Subsequent cndomctnal 
biopsy caused no pain 

20 

*938 

Some rehef Getting much better 


can be sure she will have no more children 
This case should not be regarded as a failure, 
but it is a failure as far as the patient is con- 
cerned 

Postoperative course The postoperative 
course in all patients has been entirely satis- 
factory' None of them had more difficulty 
than in other abdominal operations There 
have been no more postoperative catheteriza- 
tions and no more difficulty' with obtaining 
bow'el movements than in any other abdomi- 
nal operative procedure 
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from the bifurcation of one common iluc to (h« other with 
the left common iliac vein and the vertebra as the bnck 
eround mmt be cleared ol d! nerve ^bea 


has been bared for (he whole distance The 
left ureter is not always seen in this operation 
Care should be taten to mahe sure that 
branches from the fourth lumbar ganglia that 
are found m the triangle under the common 
iliac arteries are identified and severed (Fig 
r ) All suspicious fibers in the triangle should 
be remo\cd and the area should appear as is 
shown in figure 2 No shreds or doubtful 
pieces of tissue should be left It is sometimes 
necessary to tie the middle sacral artery AH 
ties are of fine silk and the opening in the 
peritoneum is closed with a continuous suture 
of silk. Operations for other pehic pathology 
should be done either before or after the neu 
rectomy, depending upon which is the more 
important operation If the section of the 
nerve is most important, plenty ol time should 
be allow ed for the procedure It must not be 
hurried There is no doubt but that all pelvic 
pathology should be removed and malposi 
tions should be corrected as a part of the 
operation Results from neurectomy alone 
are not so good as those done combined with 
necessary pelvic surgery Occasionally the 


operation is more difficult due to the position 
of the left mesocolon, usually it can easily be 
drawn aside but occasionalK it crosses the 
field of operation m such a fashion as to render 
approach to the plexus impossible 

RESULTS 

Results \ ary, both in the opinion of the pa 
tients and in the opinion of the surgeon 
(Table I) Patients often forget how much 
better they are on the whole and base fheir 
entire judgment on their feeling at their last 
period A later letter or a later interview 
following a few easy penods discloses a change 
in (he patient's judgment the particular dis 
comfort is gone and she well again There 
fore, it seems wiser for the surgeon to present 
his opinion rather than to have the patient 
do so In this senes of 20 patients that had a 
prcsacral neurectomy without any other pelvic 
surgery 15 of them, or 75 per cent, had a 
successful result Twopatients, or toper cent 
had a partially succe»sful result Hirce cases 
were complete failures The percentages of 
relief are as follows four, too per cent, five, 
90 per cent, one, about 80 per cent, four, 70 
per cent, two, 50 per cent, one, 30 p«r cent, 
and the three others failures In t failure 
Case 2 patient was operated upon m August, 
*93* In July, 1033 dilatation was done to 
attempt lehutof thesamepain Up toNovem 
ber, 1936, the relief, according to the patient 
was about 90 per cent Her periods were of 
shorter duration, one to t' 0 days late or 
early In January , 7938, cramps started again 
commencing 2 weeks before the flow began 
Etammalion of the cervix showed that it was 
open and could be easily dilated in the Out 
Patient Department up to a No 16 uterine 
dilator \ letter from the patient m Jfarch, 
1938, stated that the cramps were no different 
than before the operation and that the flow 
was of shorter duration Another patient 
Casey was operated upon m July ipyS’®”" 
failure was due in the authors opinion to 
the fact that the cervix was so tight that the 
menstrual flow could not possibly dram well 
Her dysmenorrhea was due to a mechanical 
block It was necessarv at a later date to 
dilate the ccrvnx One hour was spent before 
the finest cervical probe could be passed 
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A third patient, Case 10, who has been re- 
ported as having an unsatisfactory result 
states that she had more pain than ever dur- 
ing her delivery She had only a moderate 
amount of relief from the presacral neurec- 
tomy and from a later suspension of the uterus 
This patient has a complex about pregnancy, 
and it is hard to credit her report about this 
delivery 


OTHER OPERATIVE PROCEDURES PLUS 
PRE-SACRAL NEURECTOMY 

Seven patients had other operative proce- 
dures besides the presacral neurectomy' Of 
these 6, or 85 7 per cent, report complete re- 
hef This is a very excellent report. One 
patient was not relieved, but she is so “moth- 
ered” by her mother who suffers every pain 
with her that it is impossible to state whether 
or not the operation was successful Letters 
are received from her regularly every month 
and about 6 periods a year are painless, and 6 
are painful Her pain when present is said to 
be worse than it has ever been before All 6 
patients of this group who obtained relief claim 
It to be 100 per cent In 3 there was a change 
in the periods— more regular in i, slightly 
shorter duration and smaller in another, and 
irregular in a third There wms no change in 
4 There were no urinary difficulties Consti- 
pation was noted following the operation in 
one, and another had diarrhea In 5 there 
nave been no bowel symptoms 
In 6, there wms postoperative bleeding One 
patients bleeding started 10 days following 
e onset of the last period One went 38 days 
0 owing the last period and a biopsy at oper- 
a ion showed a proliferative or estrin phase of 
on ometrium This patient may have had 
ysmenorrhea without ovulation, a rare oc- 
currence Two, or 28 6 per cent, of this group 

had a late change in periods 

ree of the patients had treatment before 
pera ion One had emmenm, aspirin, and 
second, large doses of progy- 
dilaf third, midol, progynon, and a 

latation In 4 cases there is no record of the 
bv tL iTeatment ^ All patients were sent in 
had physicians and doubtless had 

for sin-ger^^^°'^ before coming to the hospital 


CONCLUSIONS 

1 Resection of the superior hypogastric 
plexus or presacral nerve reduces uterine spasm 
and vasoconstriction With these motor fibers 
there are others that are sensory and carry 
uterine pain to the central nervous system 
Section of this nen'C therefore should decrease 
spasm and permit dilatation of the blood ves- 
sels in the pelvis and uterus and should relieve 
pain sensation To whatever cause one may 
attribute pain in dysmenorrhea, it is possible 
after consideration of the physiology of the 
nerves to expect relief from the section of 
them This it certainly does in a large per- 
centage of cases 

2 It is evident that this operation, which is 
eminently successful, depends upon proper 
choice of patients for operation A patient 
with uterine dysmenorrhea referred to the re- 
gion of the anus and coccyx and not into the 
lumbar or ovarian region, is likely to have 
relief A patient with a questionable type of 
dysmenorrhea, especially the type that might 
be confused with ovarian dysmenorrhea, should 
obtain no relief 

3 The operation causes a change in men- 
strual habits m a considerable number of pa- 
tients— more than has been reported by other 
surgeons These changes are not serious, nev- 
ertheless they can be expected and the patient 
should be so warned 

4 The opinion of the surgeon is a better 
criterion of relief than the opinion of the pa- 
tient, because as noted m the long follow-up 
of these cases, pains and sensations in the pel- 
vis vary and the patient may interpret them 
incorrectly whereas the surgeon with the en- 
tire record at hand can better evaluate the 
end-result 

5 It is obvious that correction of all pelvic 
pathology is better than presacral neurectomy 
alone 

6 Backache is not always relieved One 
patient who had complete relief of abdominal 
cramps still had backache during delivery. 
Backache apparently is not controlled by the 
superior hypogastric plexus 

7 Pregnancy is not interfered with inas- 
much as out of 5 marriages 3 pregnancies oc- 
curred and were successfully terminated One 
had absolutely no rhythmic abdominal pain 
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Posloperati e bleeding In 8, or 40 per cent 
of the patients, postoperative bleeding was 
noted directlj following the operation In one 
it occurred immediatelj following operation, 
m one 5 dajs later, in two, 4 days, in two, 3 
f)a>s and in two, 2 dajs All patients were a 
considerable time postmenstrual One biopsy 
showed a secrctoiy phase 25 dajs after the 
last period, which is normal In 4 or 29 per 
cent, there was no postoperative bleeding In 
one of these the endometrium was m the pro 
Iterative stage at the time of the operation 
In 8, or 40 per cent there was no record as to 
whether or not there was anv postoperative 
bleeding 

Change in calamema Nine patients had a 
change m th^ir menstrual periods following 
the operation One was more frequent, 3 of 
shorter duration, a had less flow, and 3 be 
came irregular In 9 there w as no change, and 
in a the result could not be ascertained 

Urinary ehangei In 5 patients there was 
dehnite difference in urination One had Jess 
frequency than before In two a mild cystitis 
developed due to catheterization In one ur 
gencj persisted 7 years after operation In 
one there was change but exactly what could 
not be determined In 13 there were abso 
lutely no unnary changes, and in 2 it was not 
recorded 

Changes tn bouel habits Four patients com 
plained of more constipation than before the 
operation In 14 there w ere no bowel changes 
In i patients this could not be ascertained 

Preiious treatment Different types of treat 
ment were given the patients before the pre 
^acraI neurectomy was contemplated Dilata 
tion was done in 4, dilatation with suspension 
in 2 a suspension in i dilatation, suspension, 
and oophorectomy m i other Hormones (pro 
luton progjnon, antuitnn b) were given to 5 
patients in sufficient amounts witboul help 
In 6 medicines and various other types of 
treatment had been tried without success In 
2 patients a pessary had been used These 
patients were not relieved bj their treatment 
and therefore neurectomy was decided upon 
In s patients no previous treatment is men 
tioned in these records It is our pohev not to 
operate on anj patients who have not had 
previous treatment 


Pour patients, or 20 per cent, obtained late 
partial relief One had a nervous brealdown 
iK years after operation and another follow 
mg marriage Six obtained no relief from their 
backaches Inasmuch as the 3 patients who 
later became pregnant and gave birth to a 
child had backache it is evident that back 
ache will not be relieved bj presacral neurec 
tomy and that the sensoiy nerves responsible 
for backache are different than those causing 
uterine dysmenorrhea Four patients, or 20 
per cent, had complete relief at first and later 
as learnt from their letters, had only partial 
relief Our first patient had a recurrence $ 
years after operation only to have the pain 
disappear again 6 months later Five, or 20 
per cent, have had a late change in their pe 
nods The change in periods i» probably no 
greater than it is in a normal group of women, 
nevertheless these facts must be recorded 
Pathology In every instance the tissue re 
moved showed nerve fibers It is interesting 
to note tJie various Sndings of the pathology 
department— small nerve trunks, small sjm 
pathetic ganglion, nerve bundles and gangba 
lymph nwJes, ganglion cells, clusters o( nerve 
cells like sympalhelic ganglion, etc 

Ifarriage and pregnancy Five married pv 
tients have been interviewed as to whether 
or not intercourse his been satisfactory In 4, 
or ho per cent it has not, and in 1, or 20 per 
cent. It has been This is important becauv 
there may be some interference with the nene 
supply of the vagina following this operalion 
Further accurate figures are necessary toprovc 
this point, as in private practice only about 50 
per cent of women have satisfactory inter 
course It IS impossible to make a definite 
statement m regard to this important point 
Five patients have mained since the opera 
tion and 3 have had children One with only 
60 per cent tcli''f from operation had a norma' 
debvery She and her doctor felt that her 
pains were slightly less severe than for the 

average pnmipara One patient who had lOO 

per vent relief from dysmenorrhea had abso- 
lutely no abdominal pain of any kind dunng 
delivery but did have rhythmic backacne 
Here again it is evident that backache is no 
relieved as are utenne cramps by means 0 
resection 0/ the superior hypogastne pltav. 



A CONSIDERATION OF CERTAIN TYPES OF BENIGN 
TUMORS OF THE PLACENTA 


ANDREW A. MARCHETTI, M D , New York, New York 


B enign tumors of the placenta are 
reJatJvel)' rare With R Drummond 
I Maxwell one may readily agree that 
outside of hospital practice and a uni- 
versity clinic they are seldom if ever seen In- 
terest centers chiefly about the pathological 
anatomy and especially the histological struc- 
ture The striking variability of the micro- 
scopic pattern has been and still is the source 
of a great deal of confusion in nomenclature. 
Today these tumors are more commonly 
known as chorio-angiomas Though the his- 
togenesis seems to be fairly well established, 
opinion is still at variance as to whether 
chorio-angiomas are true tumors or not, while 
clinically they do not appear to be as impor- 
tant as was formerly thought It is a collec- 
tion of 8 such tumors in the pathological lab- 
oratory of our clinic that prompts a report and 
further consideration of the subject, more es- 
pecially with regard to the interpretation and 
oinerentiation of the various types into which 
these tumors may develop. 


historical background 


. first benign tumor of the placenta found 
la the literature was reported by John Clarke, 
179S. His descnption and comment relat- 
tumor leave little doubt that it was 
probably a chorio-angioma although he gave 
1 no designation The first instance of such a 
im?i*V^ American literature did not appear 
’ , Ries^ reported his observation in 

9^4 \ ircnow, in 1863, designated the tumor 
cJwrn, an appellation 
frequently has been used by many who 
influenced and have followed this 
Ttrp From about 1880 to the 

tS/ that everj^ other addi- 

y reported placental tumor falling into 


^ooefy of the Kin York Pjiiholog 

Iptil 2 S, iQjS ^ Academy of Medicine, Nc« York C 

I’otk Hosprta??OTnSf tr Obstetrics and Gj necology, 1 
o^pnai. Cornell Unn ersttv Medical CoUege 


this category has received a new or modified 
designation, so that an approximation of the 
number reveals that the same tumor depend- 
ing upon its type and interpretation has in- 
herited about 30 diverse designations. As far 
as it has been possible to determine, Beneke 
in 1900, first employed the term “chorio- 
angioma " Without enumerating the many 
others, we favor this term as being the one 
best suited to the tumor in the light of its 
histogenesis 

Reports of the occurrence of this tumor tend 
to show that it is comparatively rare From 
earlier studies (Albert, Leopold, Kuehnel) the 
occurrence ivas noted once in from y,ooo to 
9,000 deliveries. In the New York Lying-In 
Hospital, following 20,000 successive deliv- 
eries, the recognition of chorio-angioma was 
realized on 6 occasions or approximately a 
little less than once in 3,500 cases It should 
be indicated, however, that 2 factors tend to 
make its appearance in the literature infre- 
quent Undoubtedly, there are some that are 
recognized but remain unreported, and in the 
second place, and of more importance, there 
are many which, because of their small size 
and their position deep in the substance of the 
placenta, are unrecognized and remain undi- 
agnosed Siddall lends support to the second 
circumstance by one of his studies He hard- 
ened, sectioned, and carefully examined 600 
placentas Among them he found 6 instances 
of chorio-angioma, obviously demonstrating 
that had the placentas not been subjected to a 
very minute inspection they would have been 
discarded as negative 

In surveying the literature Szarthmary, in 
1934, collected 238 cases of chorio-angioma, 
the largest thus far reported MTiile the list of 
authors mentioned in the text appears only as 
references at the end of this paper, it should 
be pointed out that during the course of this 
study it was necessary to consult 195 refer- 
ences Though we are aware that some may 
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but did have backache another had lesspam, 
and a third patient, w ho v\ as conceded to be a 
failure as far as the operation was concerned 
had no relief 

8 Intercourse may be interfered wUh since 
on/j one of (he five married patients had sue 
cessf ul orgasm Hon e\ er, the casei> are so few 
that no definite statement can be made non 

9 Occasionallj pain recurs for a short time 
in spite ol complete relief 

10 There art. no serioua changes in bladder 
or bowel habits 

1 1 Finally , it seems ob\ lous that this oper 
alien which appears formidable, li apparently 
the best form of treatment for patients with 
true primary dy smenorrhea 
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Fig 5 Case 2 Illustration of a capsule consisting of a 
fen if any connective tissue fibers and a single layer of 
sjTicytium-like epithelium X 120 


The color of the predominantly vascular 
tumor is a deep bluish-red, whereas that of the 
more cellular tjrpe is a grayish-red On bisec- 
tion, the cut surface simulates the appearance 
of the liver, spleen, or renal cortex, and may 
show a single or multilobular structure whose 
units are divided by fibrous connective tissue 
trabeculm Often the combination and varia- 
tion of the 2 types give the surface a mottled 
appearance 

The consistency of the tumor is uniformly 
firm approaching in many instances that of a 
fibroma The vascular connection of the 
chorio-angioma -with chorionic blood vessels or 
directly with those of the umbilical cord is es- 
^blished by the larger vessels of the tumor 
Occasionally the communication between the 
tumor and the blood vessels of the umbilical 
cord IS represented by a well defined vascular 
pedicle 

Microscopic appearance The great variety 
of microscopic pictures is such that it has 
^used a striking confusion in nomenclature 
his IS due to the variability in position, 
condition, and degree of development 
0 the blood vessels, and connective tissue ele- 
ments which make up the various histological 
patterns seen in different chorio-angiomas or 
oven m the same tumor 
All chorio-angiomas are well circumscribed, 
ome are encapsulated by a thin or thick layer 
connective tissue fibers covered usually by a 
ng e layer of syncytium (Fig 4) , others are 



Fig 6 Case 3 Illustration of the so called pseudocap- 
sule enveloping a chorio-angioma of the degenerated type 
X 120 

Simply invested by a single layer of syncytium- 
like epithelium (Fig 5) The tumors which 
are not as well preserved or show different de- 
grees of degeneration are bordered by a com- 
paratively thick, partly hyalinized, fibrinoid 
tissue in which swollen, vacuolated, and de- 
generating chorionic epithelium is enmeshed 
(Fig 6) This is the pseudocapsule referred to 
by many writers In reality it is formed by 
the agglutination of the degenerated epithe- 
lium of the adjoining and surrounding com- 
pressed chorionic villi to the surface of the 
tumor, the syncytial epithelial covering of 
which has in great part disappeared HTiether 
by their capsule or pseudocapsule, chorio- 
angiomas are always sharply demarcated from 
the surrounding placental tissue 

The most common type of chorio-angioma 
is characterized by the following components • 
a more or less loose groundwork of chorionic 
stromal cells, predominantly ovoid in shape, 
supports numerous small blood vessels and 
capillaries These vessels, for the most part, 
are dilated and filled with blood cells and are 
generally lined with a single layer of endothe- 
lium (Figs 7 and 8) They are uniformly or 
diffusely distributed throughout the tumor, or 
arranged in clusters, or again may be conflu- 
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Gross appearance There 3S considerable va 
nation in the size of these tumors They maj 
range from one, the smallest diameter of which 
measures about o 5 centimeter, while another 
mar have a diameter of 23 centimeters The 


Ont also »ce» fonnective tissue Irabecul® eitcndwi 
(hroiigh the substances of the tumor 


Tig I Cross specimen from Case 8 shoning the thono 

angioma on the fetal surface extending from the margin (o 
the insertion ol the cord 


have been overlooked or entirely missed, we 
believe that these are almost fun> representa 
tive of the bibliography on chono-angioma 
In a careful check every care was taken to 
avoid reduplication of case reports and (o ev 
elude those which apparently were incorrectly 
diagnosed It was possible then to bring the 
total number from the literature to 209 in 
stances The addition of our own 8 cases 
produces a new total of 3 t^ reported chono 
angiomas 


Fig 3 Cross section through the chorw aogim 
Cjsc s representing the celluUi tvpe 


dimensions of the average sued chono angi 
oma will var> from about a bv 3 bj 3 5 centi 
meters to about 4 bj 5 5 bj 8 centimelrrs 
CeneralH the tumor is solitary, but multiple 
ones have been described The shape i> u«u 
ally round to oval, and may be nodular or 
lobulated, while the surface i» usually <mooth 
The tumor is alw ay s mv ested by a capsule or, 
as some interpret it, a pseudocapsule and may 
be readily enucleated from the adjoining pla 
cental tissue 

Ordinarily the fetal surface is the site of 
predilection, however, many arc located on 
the margins and others arc found buried in the 
substance of the placenta Some are found 
protruding from the maternal surface and a 
very few have been roted at the ba'e of the 
umbilical cord entirely separated from thepfa 
centa proper 
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^’S 7 * ^t>pical»rea of the mature or vascular Tit 9 Case ; A ypiral area of Ihe cellular or imms 

tree of Chono-angioma with practically »Jl capilbnes and ture type of cbono anpoma This i> the type that has the 
piood vessels dilated and filled with red blood cells X no fibromatous or sarcomatous appearance x 1*0 




Vc-' 


I-* . V. S'-» J ■*- 


of the mature or vascular fik 9 Case ; A typical area of the cellular or ir 


ent so that a somewhat cavernous structure 
results Fibrous connective tissue trabecula. 
carr>ing blood vessels of varving caliber are 
seen working their way through the substance 
of the tumor dividing it into lobules of diverse 
sizes This description applies particularly to 
the prcdommantly vascular or the more ma 
ture tvpe 



I ig S \ camera lucida drawing from a smalt area in 
1 iguie 7 ihuvtratini, the capiUancs dilated v»rtb red Uood 
cell and lined by a single layer of endothelium One al-aj 
n jtes the loose connective tis ue ground »orb and stromal 


A less common type is that which is com 
posed of more cellular elements Such tumors 
consist 0/ an abundanci. of endothchal and 
chorionic stromal ctlU many of which are 
quite embryonal in character The structure 
at once impresses one as being very compact 
Closer scrutiny will disclose that many of the 
endothelial cells arc lining interstices and small 
blood vtssels which arc obviously collapsed 
(Figs 9 10, and 11) Transition from these 
compact cellular areas to small isolated angw 
maious areas with dilated capillaries filled 
with blood cells is noted (Fig 12) This pro 
fusion of embryonal mesenchymal cells dif 
fercntiatcd into young chorionic stromal cells 
and endothelium with occasional mitotic ac 
tivity represents the more immature type of 
chono-angioma Bcaufays has recently dc 
scribed and designated such 1 tumor as a 
mesenchymal angioma of the placenta Be 
tween these 2 characteristic extremes it is ob 
viously possible to obtain many combinations 
of the vascular and cellular constituents 
A third type is distinguished bv various de 
grees of degeneration a process which is nat 
urally expected to be secondary to any primary 
growth Interstitial etkma swelling and vac 
uolization of stromal cells degeneration and 
disapiiearance of the endothelial lining of the 
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demic inclinations. With the knowledge and true tumor, or with Albrecht and R. Meyer 
criteria at present available we are of the opin- that it is a malformation or hamartoma 
ion that one cannot say with any finality that tvpes 

benign tumors of the placenta are true tumors 

even though the greater number of writers are Fuller consideration of the histological struc- 

mclined to believe that they are ture of chorio-angioma, as described under the 

It is unnecessary to go into the details of pathological anatomy, reveals that the tumor 
some of the older theories which were advanced may be differentiated into various types How- 
to explain the origin of chorio-angiomas. Most ever, such a differentiation does not carry the 
of them are now considered untenable. How- implication that these forms may be classified 
ever, some mention of these theories does ap- as different tumors They represent various 
pear essential for the sake of completeness phases of development in different or in the 
Banyau and Goodhart speculated that their same chorio-angioma. Furthermore, this atti- 
origin could be traced to organized blood dots tude lends understanding to the discussion of 
Albert and Dienst supported the idea that tumors which at first were misunderstood and 
these tumors originated from vessels derived were ultimately proven to be chorio-angiomas 
from the allantois. Many others considered as well as to other conditions which have been 
an inflammatory basis as their source (Plauchu incorrectly diagnosed as this tumor 
and Savy, von Mars, Lonnberg, Berglund, Le In the first place we should consider the cel- 
Page, Solowij) Chorio-angioma, the result of lular, more immature, or less differentiated 
degeneration and necrosis, was advanced by type. Again may we refer to Beaufays’ angi~ 
Grafenberg and Hildebrand Storch, Mert- oina mesenchymale of the placenta which we 
fens, and Gueniot proposed that they origi- believe is a chorio-angioma with less differen- 
nated as a result of hyperplasia of the chori- tiated manifestations of the more adult tumor 
onic villi Finally among the many authors and consequently of the same origin. This 
linking their origin to aberrations or disturb- cellular type is the one that has been fre- 
ances of the maternal and fetal circulation quently and incorrectly designated in the past 
such as stasis, increased tension, obstruction, as sarcoma, fibrosarcoma, and angiosarcoma 
^peremia singly or in combinations, are of the placenta As yet a chorio-angioma with 
Birast, van der Feltz, Johnstone, Schindler, proven malignant changes remains to be re- 
J- P Maxwell, McDonald and Burnett, and ported Ca^’s case of sarcoma of the pla- 

centa, examined and thought to be sarcoma 

Today the origin and formation of chorio- by J W Williams and Welch, was later recon- 
anpomas are explained in the following gen- sidered by Williams and shown to be a chorio- 
Erully accepted manner - A group of blood ves- angioma However, malignant metastases to 
se s and stroma are thought to take on active the placenta have been described on 3 occa- 
pro iieration and growth outside of the regular sions (the cases of Walz, Senge, and Markus), 
rrangement and restriction of the normally Lacassagne and Vignes have pointed out that 
^eve opu^ chorionic villi Without the guid- the degree of proliferation of the endothelium 
viU'^ ™ chorionic epithelium covering the makes one think of endothelioma Frayman 
nlai’ forms in the chorionic surface and Gorjaj'ewa in 1928 reported a case of en- 

T cases in the large trunk villi dothelioma placenta The illustrations of this 
devel independently of the normally tumor convince us that in all likelihood it is a 

Riot tissue. Thus the tu- chorio-angioma of the cellular type Because 

does''"'^ f ^ capsule is somewhat isolated and of its occasionally compact structure, this type 
fun rt!l° ■ ^ physiological relation to the has also been incorrectly diagnosed as fibroma 

portions of the placenta. Its of the placenta (Auvard, Kramer) On the 

Whetbprtn tumors desig- 

h IS a or whether nated as fibroma of the placenta which were 

'Vhethpr V V mixture depends upon later thought to be, and in one or two instances 
e believes with Ribbert that it is a proved to be, submucous myoma of the uterus 
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Fig rj Case 6 The degeneraied type of ehono 
angioma having an areolar and myeomatous appearan<e 
X uo 

fib 14 An area from a placenta iUu>trating the condi 


(ion deaignated as angiecU i> of the chorionic vilii but 
often mistaken for cboMo angioma Xiao 
li< ij An area of a normal placenta inserted forcon 
lra»t and companton X rjo 


the mesenchk mal angioma In the same pap^r 
he quotes Klmge s conception of the histo 
genesis of angiomas to gt\e support to hi> 
argument However, as he concludes that the 
mesenchjmal angioma is a rii/Tcront tumor 
from the simple placental angioma because it 
has a different origin, we must beg to airivt at 
a different conclusion B> simple placental 
angioma we interpret him as meaning chono 
angioma If our interpretation is correct the 
tumor he describes has the same origin as the 
chono angioma and we consider it merely a 
manifestation of the immature cellular tvpe 

The hypothesis that chono angiomas may 
represent phases in the dc\elopment of the 
hydatidiform mole or chono epithelioma as 
pointed out by Virchow ^’’alen and Storch is 
now considered wholly untenable The mole 
and chono epithelioma are tumors of epithc 
Uvl origin and pre eminently associated with 
malignancy 2 characteristics which contrast 
decidedly and unquestionably exclude any 
relationship to chono angioma 
ORIGIN 

It ts desirable to introduce the subject of the 
origin of chono angioma with a bncf discus 


Sion of whether an angioma i» a true tumor or 
not Indpcd, this is a controversial point 
among pathologists which still remains unset 
tied There are 3 prevailing points of xitw 
The first, and one which seems to be accepted 
generally is Ribbert s idea that it is an mile 
pendent growth originating from a rudiment 
predetermined to form blood v essels The sec 
ond IS the conception championed by Albrecht 
and supported prominently by K Jicycr,th2l 
angiomas are the result 0/ /etaJ displacement 
or malformation of tissue Albrecht difleren 
tiates these displacements and perxerted for 
mafions as Aawar/(?wor and when they assume 
the form of a tumor R Meyer distinguishes 
them as fiamarloblaslomas Hinselmann en 
joys a little play in antithesis when he calls 
chono angioma the antipode of hydatidiform 
mole The former is a malformation caused by 
an excessof development or Excessmtssbilduns 
whereas the latter is a malformation resulting 
from arrest of development or IlcntPiungi 
»llSs 6 lf<f|{R| 

T he unchallenged conception and definition 
of a tumor is still to be sought and further dis 
cusMon of this subject is left to the invcstijja 
tor with more profound philosophic and aca 
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or fetus was certainly not affected by the pres- 
ence of a chorio-angioma. Among them, it is 
true, there was an infant considered prema- 
ture, but she was born of a mother with a 
toxemia of pregnancy, a complication that is 
known to affect the size of a baby in many in- 
stances In these cases also, hydramnios and 
premature rupture of the membranes were not 
noted in a single instance. With the possible 
exception of hydramnios and the extremely 
rare possibility of dystocia, it may be con- 
cluded from the evidence xve have at hand that 
chorio-angioma is clinically insignificant 


CASE REPORTS 

Six of the following 8 cases were collected 
during the last 5 years; the 2 others ivere 
found in the older material preserved in our 
pathological museum. 


Case I B R, (Berwmd No 32351, P-223), 
"mte, secundipara, age 22 The last menstrual pe- 
noo occurred on March 2, 1932, expected date of 
confinement was December 9, 1932 There was a 
normal antenatal course, and a spontaneous deliv- 
ry mthout a histor)'" of premature rupture of the 
inembtanes of a normal, female, living infant weigh- 
0® December 3, 1932 Duration of 
3 hours and to minutes, blood loss 150 
ic centimeters, puerperium was normal 
WHS placenta weighed 775 grams and 

^ 7 10 by 1 7 centimeters in size On the mater- 
nls^f extending mto the substance of the 

linn u circumscribed nodule meas- 

® ^ 5 by 4 by 4 centimeters was found The tu- 
hnn Tuf enucleated from its bed and on bisec- 

scnn,.. surface was grayish-red m color Micto- 
cKon., examination revealed a well encapsulated 
part the'f'°”''^ cellular variety For the most 


saw j ’ “‘”“6 pcnpnery especially, one 
which m angiomatous areas The denser areas, 
lormeU greater part of the tumor, con- 

the tfvi k immature type of tumor described in 
lined capillaries and interstices 

of conniS cells supported m a network 

hrvoLl Sr cells of a more em- 

mitotic^dmdon ^ observed 

ar^^'fge^o^ Jv’ 22433, P-Sio), white, nullip- 
occurrcri nn Patient s last menstrual penod 
&i>ement date of con- 

anteTa?Il rf. '533 There was a normal 

r history of premature rup- 



2, lorr n, " 'Signing 2,1550 gram.s, June 

300 cubir ’‘'"r 7 hours 9 minutes, blooc 

• 300 cubic centimeters, puerpenum, normal 


Plocejila The placenta weighed 720 grams, the 
dimensions were 4 by 8 by 10 centimeters. A small, 
firm, rounded tumor measuring 3 centimeters in di- 
ameter was found just beneath the amnion on the 
fetal surface halfway between the centrally inserted 
umbilical cord and the margin of the placenta Mi- 
croscopic study show ed that it was a well preserved 
chorio-angioma of the vascular type Uniformly it 
consisted of dilated capillaries filled with red blood 
cells The stroma was composed of ovoid cells w'hich 
w'erc found scattered m small numbers m the con- 
nective tissue spaces between the capillaries Inas- 
much as compact cellular areas or degenerated ones 
wereentirely absent in this tumor, it can be considered 
an example of the mature variety of chorio-angioma 
Case 3 M T , (No 44808, P-738), white, quintip- 
ara, age 30 The patient had her last menstrual 
penod on February i, 1933, expected date of confine- 
ment was November 8, 1933 The antenatal course 
was complicated by hypertension and chronic neph- 
ritis On November 8, 1933, spontaneous deliver}' 
occurred of a normal, female, living infant weighing 
3,300 grams Duration of labor was i hour and 50 
minutes, blood loss was 200 cubic centimeters The 
patient was discharged in good condition 
Placenta The weight of the placenta was 420 
grams, the dimensions, 2 by 15 s by 17 centimeters 
Buried in the substance of the placenta, at the time 
that it w'as examined and sectioned, a small firm 
nodule i 5 by 2 5 centimeters was found The small 
tumor was readily enucleated from the surrounding 
placental tissue and its consistency was noted to be 
just a little firmer than the placenta itself Micro- 
scopic examination disclosed that it w'as a chorio- 
angioma of the degenerated type In general one 
finds vacuolated areas resembling areolar or myxo- 
matous tissue The capillaries have lost their endo- 
thelial lining, wholly or in part, and for the most part 
the red blood ceils have disappeared from the lumma 
of the vessels Here and there one does find areas in 
a better state of preservation making its recognition 
as a chorio-angioma unmistakable 

Case 4 E R,(No 107080, P-i6qs), white, nullip- 
ara, age 24 The last menstrual period occurred on 
December 28, 1934, expected date of confinement 
was October s, 1933 Antenatal course was norma! 
On September 26, 1933, there was a low forceps de- 
livery, because of a prolonged second stage, of a nor- 
mal, male, living infant weighing 3,220 grams Dura- 
tion of labor w'as g hours and 6 minutes, blood loss 
400 cubic centimeters, puerpenum was normal 
Placenta The w'eight of the placenta was 850 
grams, the dimensions 2 by 19 by 19 centimeters A 
tumor 5 by 6 by 6 centimeters was found on the mar- 
gin of the fetal surface Microscopic study showed 
that It was a chorio-angioma of the vascular variety 
This one is not found as entirely typical as the tumor 
descnbed in Case 2 There are a few regions show’ing 
transition from the cellular structure to the angio- 
matous one However, considered as a whole the 
pattern conformed to the more mature or vascular 
chorio-angioma 
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(Harper, Hodgen, Loebl) It is quite coQceiv 
able that a submucous m>oma can be over 
lapped bj a placenta and form \ascu)ar con 
nections with it At the completion of deli» 
ery the m> oma ma> detach itself mth the pla 
centa or it may be removed manuall> because 
of postpartum hemorrhage, an CTpenence 
which we ha\e already encountered m this 
clinic Gheorgbiu’s and Hojnacki’s cases also, 
were probable instances of submucous m>o 
mas and not placental fibromas 

The full grown angiomatous tumor should 
in our opinion be regarded as the vascular or 
mature chorio angioma This is the type that 
has been least mistaken e\en though it has 
had Its share of diverse designations At this 
point, It would be well to discuss and direct 
attention to a condition w'hich may be com 
monlj seen in placental villi This is not a 
tumor formation but has been incorrectly dt 
agnosed chorio angioma Occasionally in the 
mtraplaccntal substance one finds circum 
scribed or diffuse areas of agglutinated villi 
These fused villi show some edema of the 
stroma partial or total loss of their surface 
epithelium and above all dilatation of the m 
dividual blood vessels (Fig 14) G Mueller 
classifies it as a pseudo angiomatous structure 
and in our opinion correctly designates it as 
angiectasis of the chorionic vilh ^leyenburg 
prefers to speak of it as hemangtomalosts dif 
fusa placenta or simply angiomatosis of the 
placenta Schickele terms it an intraplacenlal 
angioma resulting from blood vessel prohfera 
tion in an already formed villus The cases 
reported by Moller and Lohse Gueniot and 
Brugger are etamples of angiectasis 

Finally, there is the ty-pe showing various 
degrees of degenerative changes This form 
with its vacuolated, areola like edenialous 
areas has been frequently interpreted as my to 
matous 0>kar f rankl objectstothe affixation 
myxomatosum, and states that this term is 
incorrect inasmuch as mucus cells do not come 
into the consideration 

It IS obvious that these characteristic types 
develop m the same or m diflercnl chono 
angiomas, but we wish to emphasize and arc 
quite confident that they represent various 
phases of development in the same tumor 
process 


CLIMCAL ASPECTS 

From the purely clinical point of view it is 
apparent that chono angioma has been given 
more significance m relation to the welfare of 
the mother and fetus than it merits 

It is important to point out that it is alwav s 
a bemgn tumor Authors in particular Boehi 
who have emphasized the sarcomatous histo 
logical characteristics o! the cellular type hai e 
in turn indicated the benign nature of the tu 
mor as borne out by the course and follow up 
of their patients No relationship has been 
definitely estabhshed between any disease 
complicating pregnancy and chono angiom 

The frequent assonation of hydramnios 
with this tumor is being recognized as more 
accidental than actual Formerly more em 
phasts was placed upon chorio angioma and 
hydramniOs with jis consequent morbid re!a 
tionship to the fetus prematurity, stillbirth, 
malformations, etc Theuv cney intimates that 
thiscorrelationispurely co mcidental fichid 
ele discussing Thomas’ case in ig 5 could not 
definitely link the 2 conditions Jlore recently 
Kuehne! m his critical, statistical study, al 
though leaving the question open, tended to 
present evidence in favor of it being co mo 
dental However Saarthmary reports a hy 
dramnios incidence of yi per cent in his review 
of the literature a figure w hich is imprvssiv cly 
high and would seem to connote an inter 
relationship betireen the tumors and exces iv« 
amniotic fluid 

One complication though rare, which may 
ari<e is the possibility of a large chono argi 
oma being so situated that il may cause an 
obstruction to the normal birth of the fetus 
Emge and hlargeson have each reported a 
case in which cesarean section v as performed 
for dystocia later finding that the circum 
stance mentioned above was the provocative 


cause , 

Chorio angiomas have b''en considered > 
have a deleterious effect upon the fetus From 
the studies of Siddal! Kuchnel and others 
doser evaluation of their statistics seem to 
indiuitc that the high incidences of premv 
tunty stillbirths, and premature rupture 0 
the roembrane- are attributable to other more 
significant causes and complications In nu 
if fnaTl senes of 8 cases the w elfarc of the moincr 
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Case 5 J C, (B«r»\ind No 40391 Pj956) 
white septipara age 37 The patient s last men 
strual period took place on March 6 1937 etpectcd 
date of confinement was December 13 1937 The 
antenatal cour e was normal Spontaneous delivery 
of a normal female living infant neighing $ 50a 
grams occurred on December 10 1937 Therevras 
no history of a premature rupture of the membranes 
Duration of labor n as 3 hours and 4a minutes blood 
loss 175 cubic centimeters and the puerpenum was 
normal 

Tlauiita, The neigbt of the placenta was 700 
grams the dimensions 3 by 33 by a3 centimeter* 
Protruding from the margin of the maternal surface 
was a tumor measuring 3 by 3 h> 4 centimeters M> 
croscopic elimination revealed that thetumor was a 
chorio angioma of the cellular variety The hi«to 
logical picture was similar to the one described m 
Case I except that there were fewer angiomatous 
changes in Case j 

Case 6 A S (No 194683 Pdias) white, pnmip 
ara age 37 The last menstrual penod occurred on 
July 11 1937 expected date of confinement was 
April 18 1938 The Antenatal c<jur«e was compti 
cated by a toxemia chronic nephntis The roem 
branes ruptured at the onset of labor and there was 
a low forceps delivery of a normal premature fe 
male living infant weighing 3 330 grams and who e 
length measured 40 centimeters Delivery occurred 
on March 19 tptfi Duration of labor was 5 hours 
and47minutes blood loss 80 cubic centimeters The 
patient was discharged in good condition as was al 0 
the babv 

Plaeenla The placenta weighed 600 grams and 
measured 3 bv 16 by 18 centimeters About 4 cenli 
meters awa> from the insertion of the cord on the 
fetal surface just beneath the ammon a small tumor 
I b) -• centimeters was enucleated Microscopic 
study demonstrated a chorio angioma of the degen 
crated type This tumor was not unlike the one de 
scribed in Case 3 

Case 7 E H (No 83873 I 3093) white primip 
ara age 34 The last menstrual period mason Jan 
uary 4 1930 expected date of confinement was 
Octoberir 1930 The antenatal course mas compli 
tated bv an unclassified toxemia On October 9 
1930 a mid forceps delis erv of a normal female Iiv 
mg infant weighing 1 400 grams and <0 centimeters 
long was performed Duration of labor mas 65 hours 
and 30 minutes without a history of premature rup 
ture of the membranes blood loss 400 cubic centi 
meters puerpenum was normal 

Placenta The weight of the placenta mas 540 
grams the dimensions I7bvi7bv 19 centimeters 
Close to the insertion of the cord on the fetal sur 
face a tumor m as found measuring 3 b> 3 by 3 cenU 
meters Alicroscopic examination shomed that it 
was a chono-angioma of the immature tvpe It con 
formed in structure and pattern to the cellular va 


riely described in the text 
Case 8 fP 3094) The clinical history ol this pa 
tient could not be found Ifowever the speamen 


was preserved m out museum and a phologTaph of 
ujs reproduced m the text (Fig 1) Iniufijtdcon 
cbtion the placenta weighed 700 grams and ntas 
ured 4 S by 8 by 10 centimeters Aficroscopic study 
disclosed that it was a chorio angioma of the vascu 
Ut type 


SUWUAPH 

1 Benign tumors of the placenta desig 
nated as chorio angiomas arc relafivelj rare 

2 On the basis of their hbtological «truc 
ture and pattern these tumors are difleren 
tiated into several types The cellular or im 
mature, the \ ascolar or more mature type, and 
that type accompanied by varying degrees of 
degenerative changes are presented These 
forms may intermingle in all gradations in the 
same tumor 

3 Tht histogenesis of these tumors is fairly 
well established The tissue originates from 
the chononic mesenchyme the proliferating 
endothelium and blood vessels playing the 
leading rfile, the stroma a subordinate or ac 
ccssory role 

4 Whether the neoplasm is a true tumor 
according to Ribbert s idea or a malformation 
as explained bv R Afeyer is still an open ques 
tion 

5 The older discarded theories of the on 
gin of the tumors and that which has been ac 
cepted arc discussed 

6 Clinically it is believed that chono 
angiomas arc of little significance 

7 Two hundred and nine cases are col 
Icctcd from the literature, to which are added 
8 of our own bringing the total number to 217 
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, ^ relation of the blood iodine level to the Fig 2 The relation of the blood iodine level to the basal 

asal metabolic rate before and after subtotal thyroidec- metabohc rate before and after subtotal thyroidectomy m 
omy in cases of Group I cases of Group II 


the pre-operative and at each postoperative 
period The average of the basal metabolic 
este on these patients has been included The 
Mdmgs are shown m Table I. From Table I 
1 1"^ blood iodine level paral- 

® c the basal inetabolic rate in that the pre- 
operative elevation in both instances fell to 
hormal values following subtotal thyroidec- 
®y, as showTi graphically in Figure i 
e clinical records of the cases of Group I 
Of the 170 cases followed, 
rphf.?^ 1'^^^^ ^ cent) were completely 

t ’ potients (8 8 per cent) showed 

ansitory postoperative myxedema, i patient 
recurrent hyperthyroidism 
0 Of 61 cases with a nomal pre- 

loditip ^ postoperative increase in blood 
ma oni followed for i year In the 

y of instances, the maximal elevation 

able I —the pre-operath^ and post- 
PERATH^E 1‘INDINGS in group I 


rostoperauve 

3 iQos 
6 mos 
9 mos 

“'"inogram 


in the level of iodine in the blood occurred at 
the sixth month following operation The 
average blood iodine values together with the 
average basal metabolic rates are shown in 
Table II From Table II, it will be seen that 
no apparent relationship existed between the 
blood iodine level and the basal metabolic rate 
The results are shown graphically in Figure 2 

Analysis of the clinical histones of the cases 
of Group II revealed that of the 61 patients 
followed, 45 (73.7 per cent) were clinically 
cured, 2 (3 3 per cent) had transitory postop- 
erative myxedema, 12 (19 7 per cent) had per- 
sistence or recurrence, and 2 (3 3 per cent) had 
malignant exophthalmos wthout symptoms 
of hyperthyroidism. 

The high incidence of recurrent hyperthy- 
roidism in patients with a normal or low pre- 
operative level of iodine in the blood con- 

TABLE II —THE PRE- OPERATIVE AND POST- 
OPERATUCE FINDINGS IN GROUP II 



A\ erase 

A\ erage blood 


A\ erase B M R 

Cases 

B M R 

iodine in ^gm *% 


patients (12) 

Patients 

170 

+47 

20 X 

Casc^ 

with recurrence 

cured 




Pre-operative 61 

+45 

+43 

123 

—6 

6 g 

Postoperative 



n8 

—6 

6 7 

3 mos SI 

-t-22 

—3 

S 6 

—7 

7 2 

6 mos 45 

+ 27 

5 

59 

— S 

68 

0 mos 3 1 

+ 21 

—3 




r yr 28 

+22 

—6 



BLOOD IODINE LEVELS RELATED TO THE RECURRCMCE 
OF HYPERTHYROIDISM 

H } PERKl!^ A and R/CH4RD B CATTELI M D E 4 C b 
Boston Massachusetts 

A SETTER understanding of the metab solution (/, S) AH fie patients wereexaminecf 
f- \ of iodine jn patients with goiler at intervals following operation atiihichtinie 
X realieed b> the quantitative the amount of iodine in the blood i\as again 

analvais of iodine in the blood Many estimated Of the 236 patients loorcturneil 
investigators (r, 2, 3, 4, ir) have tepeatedl> at intervals during 1 year for fhe«e check up 
demonstrated the presence of abnormal blood erammations During the courseof this slud>, 
iodine levels in cases of hjperthjroidism In while observing these 236 patients approii 
previous reports, vve have shown that the esti matclj 750 additional cases were studied by 
mation of the pre operative level of blood the same methods and czitena This larger 
iodine has been an aid not only in establishing group was excluded from the present report 
the clinical diagnosis (3) but also in evalual because of positive or presumptive evidence 
ing the seventy 0/ the disease (6; Two re from either the patient or referring physician 
ports (1,0), dealing with the blood lodme level that iodine medication bad been nceivedpnor 
at intervals after operation, have appeared m to coming under our observation It w prob 
the literature In this connection our previous able that a few of these cases not induded m 
work (9) indicated that, following subtotal this report should not have been excluded 
thyroidectomy, estimations of the level of Inapreviousreport(9),lhefindinbSshoAed 
iodine in the blood taken at stated intervals (hat patients with hyperthy roidism with a 
have given us a means whereby cases can be preoperative elevation m blond iodine have 
predicted which are predisposed to recurrence normal levels following subtotal thyroidcc 
or persistence of chnicaf hyperthyroidism The (omy (designated as Group I kJow) On the 
present report consists of further observations other hand we found that individuals v ith 
on the level of iodine m the blood before and signs and symptoms of hyperthyroidism in the 
after subtotal thyroidectomy for hyperthy presence of a normal blood iodine, had a rels 
roidism Furthermore we wish to present ad tive increase in the blood iodine level after 
ditional evidence from the present results, operation (Group II) The additional finding 
w hich permits a selection of patients in whom to be presented in this paper confirmed the 
recurrence is likely to follow subtotal thy above observations In addition a group of 
roidectomy It is our belief that more radical cases has been encountered in which the pre 
operations in these cases will result in a lower operative blood iodine value was found to 
incidence of recurrent hyperthyroidism normal with no change in this IavcI foilovring 

The study is based on 256 cases of evoph subtotal thyroidectomy fdesignatcd as Group 
thalmic goiter with 833 blood iodine values of III) Since all of our cases w-ith ^ 

these patients This comprises an additional roidism studied fall into one of tne a 
group to those prcvjousJy reported (9) In so groups.wthavedmded them into thejgro p 
far as could be determined none of the pa mentioned Groups I II and Jtl . 

tients had received any treatment for their Gmip I Of i;o 
hyperthyroidism prior to coming under ob roidism with an elevated pre-opera 
section at The Lahey Clinic The Wood »«bne level who were exarnmed 
iodine level was determined in each case be tion at re^Iar 59 0 ^ 

fore beginning the administration of Lugols x year Since the results of ^ P ^ 

. whole were relatively consistent It IS 

Fromth»Re-<»TO»F<««Kl»twa»ndDep»rlineo«ofS««eorol ^ average the blood lodinC valUCSa 

The Lihey Clmic. ° 
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increase in the duration of symptoms, reach- 
ing a maximum at the 4 to 5 year duration 
period 

Our present conception of the clinical as- 
pects of exophthalmic goiter permits certain 
correlations with the results of study of the 
pre-operative and postoperative blood iodine 
levels Clinical experience attests to the view 
that certain features of thyrotoxicosis differ- 
entiate those individuals with acute recent on- 
set and those who have been suffering from 
the disease for a considerable period of time 
In this connection, the present results suggest 
that there may be an actual hypersecretion of 
iodine from the thyroid gland during the ear- 
lier stages of the disease Such an interpreta- 
tion, however, is only reasonable if the blood 
iodine level is influenced by excessive thyroid 
secretion. Should this hypothesis be adopted, 
It follows that subtotal th3T:oidectomy would 
remove the source of the excessive secretion 
mth s^ptomatic relief The elevated pre- 
operative and normal postoperative blood io- 
dine levels of the cases of Group I lend cre- 
dence to such a view 

The above hypothesis, however, does not 
^ majority of individuals 

1^ 0 have had untreated hyperthyroidism for 
^ I^Ese cases the pre-operative blood 

10 me kvel was generally found to be normal 
f L hypersecretion of iodine products 
thyroid gland could account for the 
^^ptoms of thyrotoxicosis seems doubtful 
® °^^°mes still more confusing when it is 
hlnfn • j surgical treatment, the 

maf ^^vel usually increased to approxi- 

III normal level (cases of Group 

in? q 19 7 per cent of patients show- 

siqfA*^^^ 3 . phenomenon had recurrence or per- 
thp naf hyperthyroidism, 73 7 per cent of 
worp having similar blood iodine levels 
leaqi to be clinically cured At 

cliffin n (Group II) it is 

cretlpA “ •conceive that excessive thyroid se- 
on was a pnmary factor 

would appear that, if the 
allowed t ^ clinical hyperthyroidism were 
the binnrf untreated from 4 to 5 years, 
m most riot only normal, but 

by subtotal thy- 
y- I he interpretation for these cases 


(Group III) would appear to be that the io- 
dine metabolism, as reflected by the blood 
iodine level, is a secondary factor in very long 
standing cases of untreated hyperthyroidism 
The pre-operative level of iodine in the 
blood of patients with untreated hyperthy- 
roidism can be used as an index of the amount 
of thyroid gland to be excised We have cor- 
related the postoperative results with the pre- 
operative blood iodine levels. Following oper- 
ation, patients obtain complete relief or have 
recurrence or myxedema In cases of Group I 
with an elevation of the pre-operative iodine 
in the blood, the unsatisfactory results are 
primarily due to myxedema, whereas the re- 
currence rate is very low A less radical opera- 
tion is indicated in this group of cases The 
unsatisfactory results in Group II, with a nor- 
mal pre-operative blood iodine level, are 
chiefly from recurrence, myxedema is rare in 
this group The results in cases of Group III 
in which the pre-operative blood iodine is 
again normal, are very satisfactory Since the 
pre-operative blood iodine is normal in both 
Group II and Group III, in order to decrease 
the recurrence rate of cases of Group II it 
becomes necessary to do a more radical sub- 
total thyroidectomy in all of the cases in both 
groups This seems justified since there is a 
very low incidence of postoperative myxedema 
in both Groups II and III These cases repre- 
sent only 33 6 per cent of the total but all of 
the recurrences are found m these 2 groups 
In view of the fact that it does no apparent 
harm and offers a definite opportunity for de- 
creasing the number of recurrences, we strongly 
urge a radical subtotal thyroidectomy in all 
cases of hyperthyroidism in which the blood 
iodine level is normal pre-operatively. 

SUMMARY 

1 The pre-operative and postoperative 
blood iodine levels are reported for 256 cases 
of exophthalmic goiter, 100 of these patients 
were followed for i year 

2 Patients with hyperthyroidism having 
an elevated pre-operative blood iodine level 
showed a normal blood iodine level following 
subtotal thyroidectomy The incidence of 
such cases decreased with an increase in the 
duration of symptoms before treatment 



746 


SURGERY, GYNECOW)G\ AND OBSTETRICS 



Fig 3 Th« rriitionol thetlood iodine Icvelto Uje basal 
raetaholie Mte before and after subtotal tbyfoidectomy m 
case* of Group Ifr 


firmed our former observations f^) Further 
more, there was a consistent increase m (he 
blood iodine after operation m (he<e patients 
with recurrence of symptoms (Table JI) In 
this group of cases (Group 11 ) myxedema fol 
lowing subtotal tb> roidectomj was rare ^ j 
per cent) These findings m our opinion justi/j 
a more radical th>roidectomy m patients with 
a normal or low pre-operative blood iodine, in 
other words rclativelj smaller th>roid rem 
nants should be left than when the pre-opera 
tive blood iodine level is elevated 
Graup III There were a; patients in the 
group with hyperthyroidism who had a nor 
mal blood lodme level before operation and no 
change in level following subtotal thyroidec 
tomy Thirteen of these individuals were foi 
low ed for i y ear The results of this group are 
shoivn in Table III Table III shows that as 
in the cases of Group II, there was no obvious 


TABLE nr —THE PRE OPERATIVE ANO POST 
OPERATIVE FINDINGS IN GROUP III 

blffod 


rclalionship belli «n the basal metabolic rale 
and the level of iodine in thi blood ■Hie 
results arc illuslfated graphically in Iigurc 
3 Clinical data of the cases ot Group HI 
revealed that of the 25 cases followed 24 pa 
tients (96 per cent) were clinically cured and 1 
patient (4 per cent) had transitory postopera 
Uve myredema The hjperthyroid cases of 
Group III appeared to hate the most ftvor 
able clinical course following subtotal thy 
roidectomy of the 3 groups 
Recent studies (10) concerning the relation 
ship between the blood iodine level and the 
duration of symptoms jn individuals with et 
ophthalmic goiter have shown that the blooii 
iodine IS usually elevated when the h>T)frfh> 
roid symptoms have been present for less than 
9 months On the other hand, patients evhib 
itmg untreated symptoms of hyperthyroidism 
for r year or longer usually hav e blood iodine 
values within the range of normal This ob- 
servation may be correlated with the results of 
the present study Ulth the duration of sy mp 
toms heretolore established (10) the number 
of cases in Groups I II, and III was charted 
against the durationofsymptoms prior totreat 
merit for each ca«e fcsp"Ctively (Table IV) 

As will be Sven from Table 1 \ (a) The m 
cidenccol hyptrthyroid cases with an elevated 
pre-operative and a poslopirative fall in blo^ 
iodine (cases of Group I) decrcaseil as (b*’ 
duration of symptoms fer th“ cases increased 
(b) The incidence of hvperthyronl ca«cs with 

a JJonnfll pre-opera live and a postoperative m 

crease m blood iodine (enses of Group II) in 
creased with a corresponding incaase in the 
duration of symptoms the greater fiercenJa^f 
of such cases occurring at the duration peno* 
of 10 to 1 2 months (c) The incidenc ofhyjct 
thyroid cases with a nornnl pre operative 
blood iodine and no change m blond lodme to! 

lQwmgsubtotalthyroidectomymcreasou(««^ 

of Group III) from 10 to 12 months, with an 


TABLE IV —DURATION OF SVUPTOMS 
Crwrl Cwvpll 
C»Mt rifCCTl C»»»* PffCCT' Cm"!""' 


THE INFLUENCE OF PAPAVERINE ON MUSCULAR TONE 
OF THE INTESTINAL TRACT 


J ARNOLD BARGEN, M D , and RAYMOND J. JACKMAN, M D , Rochester, Minnesota 


I T has frequently been demonstrated that 
morphine sulphate causes an increase in 
the muscular tone of both the large and 
small intestine of man and that its ad- 
nunistration results in an increase in the fre- 
quency and amplitude of the peristaltic waves 
as well as in the amplitude of the rhythmic 
contractions These changes are not prevented 
by the usual doses of such antispasmodics as 
atropine 

We previously have suggested the similarity 
in the state of muscular tone existing in the 
bowel in cases of the severe toxemia of peri- 
t^tis and in cases in which the intestine was 
affected by morphine sulphate Regions of 
contracted bowel, obstructive in nature, alter- 
natmg writh stretches of distended bowel, will 
be noted In spite of this, morphine is prob- 
ably the most commonly used drug for the 
relief of pain and postoperative discomfort, 
ollowing gastro-intestinal operations Like- 
™se, it has long been used as the drug of 
c oice to “splint” or put the bowel at rest in 
cases of pentonitis Because of the intestinal 
ypermotility and obstructive type of con- 
ractures that morphine produces we decided 
0 investigate the other alkaloids of opium as 
as opium products that are intended to 
j^y,^^^®^°phine or have advantages over the 


ilETHOD OF STUDY 

previously had unc 
Sinn j°®*-°rny because of an intestinal 
hart!,! consented to submit to cert 
painless tests in order that tl 
®rgbt assist us in this study. 

been studying these drugs : 

ogniS'f It is a weU i 

codeinr. alkaloids as morphi 

all nln, ’ P^P^y^rme, narcotine, and theba 
Play parts m the action of opium Dif 

'“'“wTThe'jUyo^Clmic' Section on 1 


ent specimens of opium may contain variable 
amounts of each alkaloid but the average 
amounts of the various alkaloids found in 
opium are as follows morphine, lo per cent; 
narcotine, 6 per cent, papaverine, i per cent; 
codeine, o 5 per cent, thebaine, o 3 per cent, 
and narceine, o 2 per cent The other alka- 
loids occur in such small quantities in the 
crude drug that their action may be consid- 
ered negligible 

® RESULTS 

Pantopon Although the other alkaloids 
may modify the effect of opium, any action 
of this drug is the result of the comparatively 
large amount of morphine it contains The 
view' that opium is a more effective narcotic 
than morphine has been brought forth from 
time to time, and one comparatively recent 
preparation of the alkaloids as they exist in 
Smyrna opium has been introduced under the 
trade name of “pantopon.” It has not been 
shown that the narcotic effect of this drug is 
greater than that of the morphine it contains 
It has been said that pantopon has a greater 
sedative effect on the gastro-intestinal tract 
than has morphine. If this is true, the effect 
may be attnbutable to the papaverine it con- 
tains Our observations suggest that mor- 
phine and pantopon act very much alike in 
increasing muscular tone, peristalsis, and the 
amplitude of contractions of the intestmal 
muscle 

Codeine The action of codeine on the 
bowel was less striking than that of morphine, 
but when codeine was administered in large 
enough doses the action was essentially the 
same as that of morphine 

Papaverine Allen and MacLean have de- 
scribed the antispasmodic effect of the intra- 
venous administration of papaverine hydro- 
chloride in cases of sudden arterial occlusion 
They reported a case in which, after intra- 
venous administration of papaverine, the 
circulation was re-established In this case 
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3 The majority of patients with hiTier- 
thjroidism with s>’mploms for i year had a 
normal blood iodine level and following sub 
total thyroidectomy had an increase in the 
lev el of iodine in the blood The incidence of 
recurrence in these patients was 19 7 per cent 

4 Aftersymptomsofhyptrtbyroidismhaxe 
been present from 4 to 5 years, the blood to 
dine level was generally normal and usuallv 
uninfluenced by subtotal thyroidectomy 

5 Evidence is presented to sboiv that the 
pre-operative blood iodine level can be used 
as an indev of the amount of thyroid gland to 
be removed inpatients vith hyperthyroidism 

6 A radical subtotal thyroidectomy i* rec- 
ommended in all cases of hvpetthvroidism 
V ith a normal ot low pre-operative blood 
iodine level 
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A STUDY OF THE FLUID AND SODIUM CHLORIDE BALANCE 
IN PATIENTS TREATED WITH CONTINUOUS SUCTION 
APPLIED TO INDWELLING DUODENAL TUBES 


JOHN R PAINE, M D , and WALLACE D ARMSTRONG, M.D , 
Minneapolis, Minnesota 


although suction applied to an in- 
/\ dwelling duodenal tube has, in gen- 
era!, come to be accepted as the 
method of choice in the manage- 
raent of postoperative distention, occasional 
disconcerting reports, such as that of Taylor, 
appear in the literature in w'hich it is alleged 
that the aspiration of the gastric and duodenal 
produced serious dechlorination and 
dehydration. That the possibility of such an 
exists unless the fluid and sodium 
c oride balance is adequately maintained 
can not be denied. In our experience, how- 
ever, at the University of Minnesota Hospitals, 
uoDg the past 6 years no such occurrence 
nas been recognized 

, blood chemistry which at- 

upr upper gastro-intestinal 

mechanical obstruction was 
indicated by Hayden and Orr in 1923 
Bollman showed that 
changes occurred in dogs with experi- 
tnan ^ fistulas Four years later Ell- 

* Bartman showed that in dogs with 
ocrn^ pancreatic secretion death 

IpvpI , characteristic changes in the 
meLl electrolytes These experi- 

sturfx- confirmed by clinical 

thelLc deleterious effects of 

sidpraM° Lave been studied in con- 

Gamw/ The fundamental studies of 

tio?W of dehydra- 

Practir^ supplemented recently by the 

Coller Haddock and 

concprnori investigators have been 

* ?“i<> "quirementsof sur- 

thatsurlir, + Their results have indicated 
'^lituciaTic^^ 'cnts require more fluid than most 
^ nve thought necessary heretofore 

<’1 Uinnfeota XMiqI Physiolosi Univcrsitj 


In the light of the above considerations it 
would seem desirable to determine the extent 
to ivhich the acid-base and fluid balances of 
the body are disturbed by the use of suction 
applied to indwelling duodenal tubes for the 
removal of gas and fluid from the upper por- 
tion of the gastro-intestinal tract. The use of 
this method of treatment combined with the 
adequate administration of para-oral fluids 
gives eminently satisfactory results as far as 
decompression of the upper gastro-intestinal 
tract is concerned, but the amount of glucose 
and saline solutions which should be admin- 
istered to each individual patient is a question 
which up to the present time has not been 
adequately investigated 

METHOD or STUDY 

This paper is based on the study of the 
sodium chloride and fluid balances of 19 pa- 
tients on the surgical service of the University 
of Minnesota Hospitals 

Choice oj patients for study Patients were 
entirely unselected All but one were sub- 
jected to a major surgical procedure and 
treated with suction applied to an indwelling 
duodenal tube during the period of the study 
In some cases the studies were begun before 
operation and carried through the postopera- 
tive period for several days In other cases the 
studies were begun immediately after opera- 
tion Two patients were studied in the rela- 
tively remote postoperative period 

Administration of fluid Sixteen patients 
were allowed to drink as much water as they 
desired No other fluid was offered by mouth. 
In 3 patients no oral fluid was allowed Para- 
oral fluid of 3 kinds, normal saline solution, 
S per cent glucose in tnple distilled water, and 
5 per cent glucose in normal saline solution, 
was given in variable amounts and combi- 
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1 1;, r Effect of j cubic eentimeier of inlravenous ad 
ministration of papavenne compound (sp3snia)>.in) on the 
muscular tone of the terminal portion of the ileuia the 
temporary increase m the tone and motifity is the result 


of the alkaloid morphine in the pasmalgin the sub*e 
quent decrease m the tone and moiDity comioued lor a 
^nodof eo minutes before the normal tonus «as mduilly 
resumed 


motphjne sulphate as treJJ as jntermiMent sue 
tiotv and pressure (pa\ ex treatment) had httle 
value m relieving the pam or m re establishing 
the circulation Other writers have reported 
similar results with papaverine In our study 
the intravenous administration of papavenne 
hydrochloride in doses of t to gram (o 065 
to o 097 gram), caused a decrease m tone of 
the intestinal muscle This was not constant 
but an increase of tone was not observed when 
using papaverine in any of our cases studied 
Papat.m»e earn paitnd This drug was intro 
duced commercially under the trade name of 
spasmalgm it contains papavenne hydro 
chloride 0 oai gram, “pantopon ’ ooia gram 
and ‘atrinol 0001 gram in i cubic centi 
meter of the drug The addition of the opiate 
and slower acting antispasmodic atropine has 
been found to be advantageous in increasing 
the antispasmodic properties and controlling 
the pain which usually accompanies visceral 
spasm As shown in Figure i the compara 
tively small amount of morphine that spas 
malgin contains, although it manifests itself 
by the temporary increase in tone, is ov ercome 
by the papavenne and atropine so that the 
subsequent and desirable decrease in tone and 
immobility of the bowel is striking 

Lolling reported the use of spasmalgin in 
various types of angina and visceral cohes, 
such as those associated with stones in the 
bthary ducts and ureters In these conditions 
pantopon or morphine alone did not produce 
relief as effectueJv as did spasmalgin 


SUSUWRi aSD CDSCitSIOV 
It is hardly necessary to call attention to 
the fact that morphine is one of the most vaU 
able drugs m any phy sician s practice and wc 
do not presume to supplant it or find a sub 
stitute IVe w ould like to call attention, ion 
ever, to the fact that morphine causes an 
maease in motihty ard tone of the large and 
small intestine of man It may be that (he 
constipating effect of morphine is attributable 
10 the regions of «p3$m which it initiates 
The value of papavenne hydrochloride, as 
such, or in combination with pantopon and 
atropine should be given senous (tiougbt 
Climcally, this combination of drugs has been 
found to have great value m leheving (hcdi 
tressing abdominal cramps and frequent puru 
lent, bloody discharges associated with the 
acute phase of chronic ulcerative coitis and 
other acute dysenteries Expenmental evi 
dence has substantiated the antispasmodic 
effect of this papavenne compound 
Papavenne compound has certain 
tages over morphine sulphate in cases m which 
it la desired to immobilize or put the bowel 
at rest 


KFFERENCFS 
UtEN t \ .nd\IvcLEv^ A.R 
Ufo «rten*l occlu ion « itli papavtfint , 

report ot case ^roc ‘'laS SI’''® 

r JvcKJiVv R^J andBvaofs J V 

certain *nti pasmodic dnj^ on the intotuif f* 
Sore Cynee & Obst leyS 67 61 65 

Loiuvc L'eber Spasma'su* Landooit fli 

ip i}9 
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patient, the diagnosis, the type of operation 
performed, and the position of the end of the 
duodenal tube are given The volume of the 
urine and aspirated fluid together with the 
results of the analysis of each are presented. 
It will be noted that the complete analysis was 
not made in each case, but the determination 
of the sodium chloride content was made in 
practically every instance With few excep- 
tions the results of blood chemistry studies are 
given for each day The two right hand col- 
umns of the table show the state of the meas- 
urable fluid balance and sodium chloride 
balance No account has been taken of the 
water available from endogenous metabolism, 
the w'ater lost in the feces, or that lost by 
vaporization from the skin As Maddock and 
Coiler have pointed out, these factors must be 
taken into account in any estimation of the 
patient’s fluid requirements 
It will be noted at once that the amount of 
Hid aspirated through the duodenal tube 
unes roughly with the amount of fluid taken 
This is to be expected since most 
? ^be fluid swallowed is immediately removed 
rom the stomach by the tube As the meas- 
red quaritities of fluid show, however, this 
e ationship is far from exact Of more impor- 
ance is the tendency of those patients with a 
e a ively large fluid intake to lose greater 
chlorides in the aspirated fluid 
patients with a more moderate 
rrm intake. Air W C who was en- 
Inrge amounts of distilled 
TpaiiH n'.nstrates this point most clearly The 
tViai ^ other patients would indicate 

^^I'lations in the oral intake of water be- 
centimeters for each 24 hours 
excretion in no character- 
surtm,f°”^i- average patient treated with 

Iospc nn indwelling duodenal tube 

soriiiinf TO j chloride expressed as 

Odium chloride per day in the aspirated fluid 

urine ^“^‘^^ilo.tive chemical analysis of the 
have called Si “unexpected results Others 
uevs S t n^ention to the failure of the kid- 
cliridp chloride when the blood 

Se norm!iS IS decreased appreciably below 
W C Mr D S , Mr 

all given 1 Ln’/ ’ ^ 

>500 to 3,000 cubic centimeters of 5 


per cent glucose in triple distilled water each 
day for several days Under these circum- 
stances the daily excretion of chloride by the 
urine decreased steadily so that in some cases 
only traces could be detected Simultaneously 
with this fall in urinary chloride the level of 
the plasma chlorides of the blood also fell. It 
would therefore appear that the chloride con- 
tent of the urine represents the portion of this 
element that the body has no use for. Patients 
treated with suction, as well as other patients 
who excrete an appreciable amount of chloride 
in the urine, are receiving an adequate intake 
of this element and there exists little danger 
of achlorhydric alkalosis and uremia As the 
study of the patients mentioned has shown, 
however, a good urinary output of over 1,000 
cubic centimeters per day may be present 
despite an inadequate mtake of sodium chlo- 
ride if 5 per cent glucose solution is given 
para-orally in sufficient amounts 

The results of some of the qualitative tests 
on the urine specimens were surprising at first 
sight Many of the urine specimens gave posi- 
tive tests for acetone and diacetic acid, even 
though they contained large amounts of glu- 
cose The formation of these ketone bodies is 
undoubtedly due to the fact that these pa- 
tients, with a relative deficiency in carbo- 
hydrate, were forced to utilize their body fat 
to supply their caloric requirements This 
phenomenon was noted in patients receiving 
as much as 3,000 cubic centimeters of 5 per 
cent glucose solution per day intravenously. 
None of the patients reported in this paper 
had diabetes mellitus as shown in the follow- 
ing table. 

The importance of a moderately restricted 
oral and an adequate para-oral intake of fluid 
in the prevention of an abnormal alteration of 
blood non-protein nitrogen was indicated by 
the results obtained in the study of Airs V S 
This patient had had continuous suction 
applied to an indwelling duodenal tube 14 
days preceding the study of his acid-base bal- 
ance, but had received daily an average of 
2,500 cubic centimeters of 5 per cent glucose 
in normal saline solution intravenously. The 
non-protein nitrogen of the blood was found 
to be 37 milligrams per cent on the fourteenth 
day. 
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nations to the different patients In certain 
cases the fluid administration was so eon 
trolled as to provide the optimum conditions 
for dehjdration and alkalosis 
Aspiration of gastric and duodenal secrehotts 
During the period of studj aJJ patients were 
treated with continuous suction appbed to an 
indwelling duodenal tube All of these tubes 
had perforations extending back from the tip 
some 8 or 9 inches so that e\ en though the tip 
of the tube extended v, ell into the duodenum, 
suction would be effectual in both the stomach 
and duodenum The position of the tip of the 
duodenal tube was determined bj an x raj film 
of the abdomen m each case Even though 
m man\ cases aspiration was confined nhollj 
to the stomach, fluid was apparently removed 
from both the duodenum and stomadi, as 


same end point with aad and the result 
reported as acid defiat Chloride was di*ter 
mined on aspirated fluid, urine, and Wood fij 
the method of Cavett and IIoMndge Some 
diffunilty was experienced in the preparation 
of pr(>tein free filtrates of the aspiraf<’d fluid 
bj the method of Fohn and \\ u In all such 
cases 5 per cent sulphosalicj lie acid was found 
to remove effectivelj ^l protein from this 
fluid The quantitative glucose d-termina 
tions were made by Benedict’s titration pro- 
cedure The result:> are reported m grans for 
total 24 hour samples Standard procedures 
Were used for the determination of the carbon 
dioxide combining power of plasma and for 
whole blood non protein nitrogen analjses 
It was realised that a v erj significant dacr 
mination was that of the amount of cWonde 


attested bv Jts greenish jellow color 

Collection of urine and aspirated fluid The 
urinatv output and duodenal tube aspirations 
were collected for each 24 hour period begin 
ning at 8 ^0 ^ m All para-oral fluids which 
m most instances were admitustercd intra 
venouilj , were given between <}jOo a ra and 
0 00 p m Blood samples for the study of 
blood chemistry were drawn in the mommg 
before the administration of an\ para oral 
fluid The urine «as preserved by relngeea 
tion and the addition of a small quantity of 
toluol 

Analytical methods An aliquot of the a-ipi 
rated fluid nas filtered by suction through 
Lotton Freehydrochionc acid was determined 
b} titration to the first transition interval of 
thymol blue The total base was determined 
on i cubic centimeter aliquots by the method 
of Stadie and Ross Tht accuracy of this de 
termination was controlled by the analysis of 
standard potassium chloride vilutions con 
taming sucrase 

The specific gravity was determined and 
the quantitative tests performed on unne by 
standard procedures The titratable aadity 
of unne was determined bj the titration of 10 
cubic centimeters of urine diluted to 250 cubic 
centimeters phenol red being used as indi 
cator The end point of the titration was 7 4 
hydrogen lo/i concentration A jwnnanent 
phosphate buffer solution was used for refer 
cnee Alkaline urines were titrated to the 


excretion in the urine, and it seemed desimWe 
to de' elop a highly simplified and rapid pro 
cedure for this detemiination which could be 
employed m the routine observation and care 
0/ patients An attempt was made to adapt 
Purdy s method fSh but m our hands the 
original method gave invonsi«tent results A 
raodibcatioa ol this method was made where 
by 10 cubic centimeters of urine were UeaUd 
m a conital graduated centriiuge lube with 5 
cubic centimeters of 6 per cent silver njirate 
looo^normalnitncacid The tube was cen 
tnfuged unlD the volume of preapitate was 
constant By this technique or cubic certi 

meter volume ol precipitate ts equisaleet to 
j 36 mflligrams of sodium chlondc pe 
cubic centimeters of unne The results agreed 
with the titration method within 5 to 10 per 
cent 

An alternative method and one equw 
adaptable to ciimval u«e consists 
tion of 5 cubic centimeters of unne dilutea 
too cubic tentimetccs, with a standard rart 
cone nitrate solution Three drops 01 a 5^ 
cent sodium nitroprusstde solution is 
an indicator and the end point is rcac^ ^ 
a permanent turbiditv is produced 1 
method IS slightly more accurate than tr>e 
centrifuge method 

RESUr-TS 

The results obtained arc presenyd in rhr 
accompanying table Thcidvntificafion 
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TABLE SHOWING RESULTS— Continued 


Volume Sp^ific 
c era 



Fluid output 

Blood cheirusto 1 

Urine 

! Plasma — 

1 mg NaCl 
per 100 
cem 

CO* combin- 
ing pouer — 

' \ olumes per 
100 c cm 

[ Non- 
1 protein 
nitrogen in 
; mg per ! 
1 TOO c cm 

Tilratable 
aciditj — 
cem oi n/io 
acid per loo 
cem 

Grams 

of 

sodium 

chloride 

Glucose 

gm 

Acetone 

Diacetic 

acid 

35 35 

8 22 

0 

+ 

i 

+ 

643 s 

S 7 5 

37 0 

30 83 

4 17 

0 

+ 

+ 

651 6 

55 0 

25 0 
























































































































































PAINE, ARMSTRONG: FLUID AND SODIUM CHLORIDE BALANCE 

TABLE SHOWING RESULTS— Concluded 


757 


rimd cxilput 


Unne 



Titratable 
aciditi- 

aad ^ too chlondc 


Blood chenustrj 


Plasma— CO: combin- protein 
mg NaCl mg power— „ 

TV * per X 00 \olumesper 

Acetone Ppm to,c.ctn 


X 013 

16 00 

3 00 

32 10 

3 007 

10 69 

I 69 

X 2 40 

I 003 

4 Sx 

X 28 

10 73 

r 005 

— 26 30 

so 

3 49 
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the urine as by determining the level of the 
plasma chlorides and with considerable more 
hcMy 
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In j? patients, Air J W, and Airs V S, 
the blood non protein nitrogen was definitel> 
elevated Mr J W was a 65 >ear oM man 
mth mild h}T)ertenst \ e heart disease and Airs 
V S was a 34 >ear old woman with localized 
peritonitis from a ruptured appendir Some 
doubt exists as to the effect of dechlorination 
incident to gastroduodenal aspiration in cans 
mg the slight increase in the non j>rolein 
nitrogen in the case of Mr J \\ , but in the 
case of Mrs V S it is probable that an made 
quate jntaXeof aodium chloride was an impor 
tant factor m the ele\alion of the blood non- 
protem nitrogen le%el It will be noted that 
m this case the blood chlorides fell and the 
carbon dioxide combining power ros^. 

Most of the patients studied show a carbon 
dioxide combining power of over 55 volumes 
per cent Such values may indicate a mild 
alkalosis but these can scarce!) be attributed 
to decWonnation, as equal!) high values are 
found m those patients with positive chloride 
balances as in tho-e with negative chloride 
balances 

A study of the calculated chloride balance, 
expressed m terms of «odium chloride, shows 
that no patient who received a 000 cubic centi 
meters ot more of norms! saline solution daily 
had a negativ e chloride balance Furthermore, 
the ncgati\e balances which consistently 
occurred m those patients given only 5 per 
cent glucose in distilled water would all have 
been adequatel) covered by s 000 cubic Ctnti 
meters of normal saline solution It has been 
the practice at the University of Minnesota 
Hospitah far thi past 6 years togJ\e patients 
treated with continuous suction applied to 
indwelling duodenal tubes between 2 000 and 
y 000 cubic centimeters of norma! saline <oIu 
tion each da) with or without 5 per tent glu 
cose That such a regimen will consistently 
prevent dechlorination and alkalosis has been 
proved both by experience in hundreds of 
cases and by the results of the studies here re 
ported It i> not meant to convev the imprcs 
Sion however that exceptional cases will not 
occur from time to time in nhich sorot \aita 
tion from this rule will not be indicated It is 
our impression that m the usual patunt treat 
ed with suction to w horn inadtquare amounts 
of saline solution are admmistvrtd scvtral 


days, must eUpse before any real harm is done 
by the dechlormating effect of the gastro- 
duodenal aspiration 

SUMJIARV 

The fluid and chloride balances of jp pa 
tients on the surgical service of the Umversit) 
of Minnesota Hospitals treated by cor'tnuous 
suction applied to an mdtreWmgduod.^n3l tube 
have been studied Most of these paticnti 
were subjected to major surgical procedures 
and the studies were made in the immediate 
postoperative period The duodenal tube 
aspirations and the urme collected from these 
patients were subjected to certain quatUi 
tative anal)tical tests The dad) vanations 
ill the blood chlorides, carbon dioxide com 
bining power, and non protein nitrogen were 
followed The quantity and character of the 
fluid intake was varied in certain patients d 
description of the anal) tical methods used n 
given Two practical clinical methods for the 
quantitative estimation of chloride in the 
urine are described 


coNCLirsiovs 

1 The administration of a 000 cubic centi 
meters 0/ norma) sahne solotion dad) to the 
usual patient treated with continuous sue 
tion applied to an indwelling duodenal tube 
will maintain a po itivc chloride balance and 
prevent an> serious alkalosis 

2 beveral dajs U to 5} must elapse bilorc 
dechlorination incident to the aspiration 0/ 
the gastroduodenal Secretiors through an in 
dwelling duodenal tube can do harm to a 
patient inadequate!) supplied with sodium 
chloride 

3 Many patients treated with auction 
applied to milwelling daodenal tubes will Wvc 
ketone bodies in the urine despite the oau' 
intravenous administration of $ 000 cubic cen 
twncters of 5 per c^nt glucose in distille<l w at 
or normal saline solution 

4 The patient who excretes daily) or more 
gnms of chloride expressed as so'hum f ^ ^ 
i» the unne is in no danger of achlorh)dr 

alUI<Kii^ patient s sodium chloride nqwe 
ments can W as salisfactonlv 
measuring the quantit) of chloride pres 
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developed, the pneumonia was usually sec- 
ondaty to a fulminating pneumococcal peri- 
tonitis There were 6 males and 2 females in 
this group with a mortality of 62 5 per cent 
The third group consists of 16 patients who 
also had nephrosis as the predisposing cause 
There were ii males and 5 females in this 
group with a mortality of 68 7 per cent This 
IS the group in which pneumococcal peritoni- 
tis may recur several times, but the children 
eventuaUy die in childhood due either to the 
nephrosis or a severe peritonitis The high 
mortality from peritonitis in this group may 
surprise some observers, but the figure seems 
plausible^ as only those cases in which the 
peritonitis was proved by bacteriology or 
uutopsy are included Even in these cases, 
there was often a previous history suggesting 
an attack of pneumococcal peritonitis with 
recovery 

The age incidence in the cases of pneu- 
mococcus peritonitis is evenly distributed be- 
ueen the first and tenth year This is in con- 
rast to the streptococcus cases, the great 
ajonty of which occur between the ages of 
months and 2 years Contrary to many 
^ pneumococcus peritonitis, which 
Anp frequency m females, there 

significant differ- 
incidence In fact in this series, 
boHi males who had the disease in 

vrmmr. ® ^^/"^P^^ococcus and pneumococcus 

Le nnt fu the genital organs 

not the chief portal of entry 

to thp manifestations vary according 

is the disease Abdominal pain 

but ^mptoxa It is usually diffuse, 

point u ^ ^^^tely from the diagnostic stand- 

Its charnrf ®ode of onset of the pain and 
the ^*dicult to ascertain because 

syrnotom! patient. Other important 

persistpnf ^PP^tite with nausea, 

a?so coLmor™^^^”^’ diarrhea 

inissionlrusuan symptoms before ad- 

tot apDlv tr. ^ ^ does 

whom ^ 7 nephrosis, several 

^inle ^ respiratory infection 

^doped ™spital and subsequently de- 

peritonitis There is a smdl group of 


patients who have been seen 2 to 6 weeks 
following an attack of abdominal pain with 
vomiting and fever, and who, on examination, 
appear emaciated and have a large peritoneal 
abscess These large abscesses usually occur 
in the pelvic region, but sometimes occur in 
the epigastric region simulating a pancreatic 
cyst 

Perhaps the most common finding upon 
physical examination is abdominal distention 
with tenderness to deep palpation. The de- 
gree of muscular rigidity and spasm is unre- 
liable and in several cases the abdomen had 
been reported as greatly distended but soft 
■with little tenderness The children usually 
look sick and dehydrated and in a fuhnination 
case may be in shock Often an upper respira- 
tion infection is present, as demonstrated in 
one-fourth of this series, which may pre- 
dominate the picture and focus all of the at- 
tention upon the lungs or ears Any sudden 
rise in temperature with abdominal pain and 
vomiting in children with nephrosis is sug- 
gestive of pneumococcus peritonitis The 
temperature usually ranges from loi degrees 
to 104 degrees and the white blood count is 
generally higher than one sees in appendicitis, 
being between 20,000 and 40,000 

In the differential diagnosis appendicitis 
with peritonitis and a severe upper respiratory 
infection with abdominal symptoms must be 
ruled out In these cases puncture of the ab- 
dominal wall with a spinal puncture needle 
and examination of the peritoneal fluid is of 
great value, provided a positive result is ob- 
tained This procedure has been described 
by Neuhof and Cohen, Danzer, Pollock, and 
others The present method of abdominal 
puncture, as described by Neuhof and Cohen 
m 1926 is a simple and safe procedure and is 
used whenever the necessity arises in the de- 
partment of pediatrics Danzer in a recent 
article stresses the importance of the inter- 
pretation of the positive and negative results, 
and emphasizes that only i or 2 drops of pus 
are necessary for diagnosis if a positive smear 
is obtained 

Treatment There is a marked difference m 
the mortality figures in the cases of pneumo- 
coccus peritonitis in which patients were sub- 
mitted to surgical drainage as compared to 
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T he Jdio^thic or so cal]«i “pnmaO'” Eanc Dispensary , 2 to 4 cases of pneumocoaus 
cases of peritonitis, caused by the peritonitis and 2 to j cases of streptococcus 
Ueta streptococcus and the vanous peritonitis are seen each year The incidence 
types 01 the pneumococcus, while not is sufficiently high to warrant special studv 
common m children, occur with greater fre- of this condition 
quency than is generally ret-ogniied There 

IS considerable \anatton m the treatment of analysis or CAsts 

these cases as can be ascertained readily by The cases have been derived from the rcc 
reviewing the literature of recent years Some ords of the Harriet Lane Home for Children 
observers believe in surgical intervention, and from the department of surgery covenng 
either early or late, along with medical pro the past 25 years There have been 25 cases 
cedurcs such as serum etc , while others be of primary streptococcus peritonitis and ^6 
Iieve only m supportive measures Theques cases of primary pneumococcus pentoaiiis 
tjon of the po/taJ of entry remains obscure al proved by bacteriologies} and pathohsieai 
though the point has been much discussed study The mortality for the former group is 
Tlus report reviews the available cases of gt per cent, and for the latter group 6r 1 per 
primacy paeumoeoccus and streptococcus cent 0/ the total 61 cases, 36 have come to 
peritonitis from the departments of surgery autopsy and have bad careful evammation of 
and pediatrics of the Johns Hopkins Hospital all the organs, both in the gro<s and micro 
It includes s remarkable recoveries which scopically For the sakeof clarity, the » groups 
have occurred this year by newer methods of will be discussed separately and will be for 
treatment and whiJi the author has had the thcr subdivided 


opportunity of following carefully The first 
was a fulminating case of streptococcus pen 
tonitis in a premature infant which recovered 
with sulfanilamide therapy The second was 
a severe case of pncumoc-occus pentonitis 
Type I in which pneumococcus rabbit serum 
Type I was used With recovery Both are re- 
ported in detail later in this paper These 
cases offer hope that the mortality figures 
which m the literature average from 80 to lOO 
per cent for streptococcus peritonitis and 
from 40 to 65 per cent for pneumococcus, pen 
tonitis, may be considerably reduced The 
incidence of pnmary peritonitis in children 
has been variously quoted by European and 
American authors as between 2 and 10 per 
cent of the acute abdominal conditions in 
children During recent years in the Harriet 

From Ite Surpcil P*tholopc»l Laboralory D«ra»tioeirt <rf 

Sufeery jahns Hopkins KospiUlmd University 

Wdliam Slewirt ilalsted FeUoi* in Surjoy iSiT-W 


PNEOUOCOCCUS PERITOMTIS 
Chntcol Most authors divide pneufflo 
coccus peritonitis into 2 groups the severe 
fulminating cases, and the subacute cases 
Some of the patients in the latter group are 
not seen until the acute symptoms arc over 
and seek admission because of a pentoneal 
abscess In the present study a somcv^Mt 
different classification has been ustd The 
cases, of pnmary pneunococcus penfoMu 
have been subdivided into 3 groups The 
first group is the so called idiopathic 
consisting of ra children The mortality 
50 per cent in this group, there beJig 5 fh*'” 
and T females The second group consists w 
i cases in which pnmary peritonitis was as. 
anted with an upper respiratory 
Tht upper respiratory infection P'' 

ceded the peritonitis but when pneu 


j6o 
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were negative A diagnosis of appendicitis with 
peritonitis was made After intravenous fluids, 
laparotomy was performed which revealed a gen- 
eralized peritonitis which was thought to be of 
gonococcal origin although the fallopian tubes were 
not greatly inflamed A normal appendix was re- 
moved and the wound closed without drainage 
The report of the culture 2 days later from the peri- 
toneal pus was pneumococcus Type I This was 
also confirmed on the same day by blood culture 
During the interval, the child had declined steadily 
with frequent vomiting, delirium, temperature 
104 6 degrees, and the pulse rate averaging around 
lio to rgo despite continuous intravenous therapy 
As soon as the cultures were reported, she was trans- 
ferred to Harriet Lane where, after negative con- 
junctival and intradermal test doses, a total dose of 
295,000 units of anti-pneumococcus rabbit serum 
was given intravenously at 2 hour intervals over a 
penod of 12 hours There was rapid improvement, 
the temperature falling to gg 4 degrees at the end 
0 24 hours She received 2 small transfusions of 
150 cubic centimeters each on March 2 and March 
serum reaction was a chill after 
1,,. some incontinence i w'eek 


Kcovety of this patient w'as long 
dsvefnn Twenty-two days later the patient 

lef In. t wnsohdation of the lower lobe of the 
hu = This cleared up 

whicb ^®*-aanical intestinal obstruction developed 
Ann! exploratory laparotomy on 

hesioivi^iita'^ release of ad- 

^ pocket of pus 

Siller' After this the patient 

more discharged May 16, 1938, 

than 2K months after admission ^ ' 


D-riton f’’ case of pneumococci 

is" alm^? ^ recently been admitted whii 
ported with the case just r 

ceivinv ^ prompt improvement after r 
rants ! “^'Pneumococcus rabbit serum wa 

“ts a preliminary report 

March*27*j„fo'’ ^ y^^rs of age, was admitted 1 
Peritonitis qin ®‘Sns of generalize 

"'S of abdominni^*^ 2 days complai 

Wts after the n' °™‘ting and diarrhea followed 
castor"L ‘ her illness She had be. 
hpatotomy 2 occasions At explorato 

^ generahzerl "^s normal but there w 

cdlute were ?®[’tonitis from which a smear a] 
bpedfrotj) ” Type I pneumococcus w 
Pentoneal and Wnr.a'" grown from t 

of ant, She received 300,0 

manner as rabbit serum in t 

Rr convalescenrp „ ^ * " Ah prompt improvemci 
'*^'doped a until the patie 

peritoneal abscess which was incis 


and drained, pneumococci being cultured from the 
abscess After this procedure, the patient improved 
more rapidly and was discharged on April 20, 1938, 
24 daj's after admission to the hospital 

STREPTOCOCCUS PERITONITIS 

Clinical These cases have been divided 
into 2 groups the idiopathic group and the 
group associated with erysipelas In the 
idiopathic group, there were 17 cases with 
a mortality of 88 2 per cent There were 1 1 
males and 6 females In the erysipelas group 
the mortality was 100 per cent, there being 
8 cases, 4 males and 4 females Race is ap- 
parently of no importance in either the strep- 
tococcus or pneumococcus group, the pro- 
portion of white to colored children being 
approximately the same as the general ad- 
missions to the hospital 

The age incidence for streptococcus peri- 
tonitis differs considerably from the cases of 
pneumococcus peritonitis, most of these cases 
occurring in the first 6 months of life (18 of 
the 25 cases) This is of importance in diag- 
nosis, as appendicitis in children is extremely 
uncommon before the age of 2 years accord- 
ing to Lipshultz, Lowenburg, Marsch, and 
others Marsch’s figures for 9,000 cases of 
appendicitis reveal that only i i per cent 
occurred between the ages of i and 5 years 

The most important symptoms in the cases 
of streptococcus peritonitis m the order of 
their frequency are- vomiting, diarrhea, and 
abdominal pain Many of these children are 
too young to reveal pain except by fretfulness 
and crying, particularly when the abdomen is 
touched 

The more important signs are an acutely 
ill, often moribund, child with considerable 
abdominal distention The abdomen is tender 
to palpation but not board-like In several of 
the cases the umbilicus and surrounding area 
for about 2 centimeters were red and swollen 
Unfortunately, this is a late sign, which usually 
IS seen in moribund infants The children may 
have evidence of a streptococcus infection 
elsewhere, such as a pharyngitis, a cellulitis of 
the skin, or an otitis media Leopold and 
Kaufman quote Mordlund’s series of primary 
streptococcus peritonitis in which 63 per cent 
of the cases have a preceding upper respira- 
tory infection 
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thobC who were not The 15 ca«ies which were 
drained had a mortalitj of ^6 6 per cent as 
compared to a mortality of 83 6 per cent in 
the 23 cases in which surgerj was not at 
tempted How ever, these statistics need qwali 
fication First it is well accepted that surgical 
drainage is indicated in those cases rn which 
localization has occurred but in the early 
acute stages there is considerable disagreement 
as to the value of drainage In this senes it is 
suggcstiv e but not conclnsn e that ear/y opera 
tion and drainage are of value If the cases of 
nephrosis and all subacute or chronic cases 
are omitted, 14 similar cases of acute primary 
peritonitis remain Of this number, 7 were 
drained early with a mortality of 42 8 per 
cent while the 7 which received only the same 
type of supportive measures had a mortality 
of 8$ 7 per cent No serum was gi\en in either 
group The only factor which is not identical 
in the a groups is that of age The patients 
treated surgically are slightly older, especially 
those who recovered In reviewing the whole 
senes, it is clear that in gcnecal, the older the 
child the better the prognosis Whether age 
IS the chief factor in the recoveiy of these 
children it is difficult to state because of m 
suffiaent controls Jfost of the children over 
2 years of age were treated surgically while 
most of the younger children were not treated 
surgically It is interesting to note that 2 
children who recovered, aged 20 months and 
4 years, respectively, drained spontaneously 
from the umbilicus 

The use of serum has been advocated in 
pneumococcus ptritomtis for some years The 
reports in the literature have included excel 
lent results as wed as failures Since the recent 
reports on anti pneumococcus rabbit scrum in 
the treatment of iobar pneumonia at the 
Rockefeller Institute it seems likely that this 
type of serum may be of benefit in the treat 
ment of primary peritonitis According to 
Horsfall et al horse serum anti bodies have 
never been demonstrated m the pleural effu 
sions of pneumococcus empyema, while the 
smaller rabbit serum anti bodies readily dif 
fuse into the pleural cavity This same pnn 
ciple may apply to the peritoneum although 
the fact has not yet been definitely demon 
strated 


Rabbit serum was gi\ en to only one patnnt 
with primary peritonitis and it apparently 
contributed to the recovery of this patient 
It may develop that serum therapy will sup 
plant the netessity of operation after a study 
of a large senes of such cases 

In considering the differential diagnosis, it 
must be remembered that, unlike the strepto 
coccic rases, the age incidence in pneumo 
coccus peritonitis parallels the age incidence 
for appendicitis in children fairly closely, and 
sometimes appendicitis cannot be ruled out 
unless a positive peritoneal puncture has been 
obtained so that operation may be indicated 
Case I reported below illustrates the diffi 
cuUy vvhich is encountered m making a proper 
diagnosis ^\^llle studying the present senes 
the author etamined a colored girl, age 6 
years, vvho was thought to have a ruptured 
appendix with generalized peritonitis The 
diagnosis seemed «o definite that pneumo 
coccus peritonitis was not even considered, 
and operation was recommended ;\t lapa 
rotomy this proved to be a case of pneumo 
coccus peritonitis 

It IS suggestive but not conclusive tnat the 
proper treatment of pneumococcus peritonitis 
m the majonty of acute cases is early surgical 
exploration with bilateral drainage in both 
lower Quadrants, preJeraWy by a laparotomy 
incision on the right and a small stab wound 
on the left This is the method which most 
of the surgical cases hav e receiv ed Supportive 
measures in the form of intravenous fluids 
and small transfusions, should be given as in 
dicaied Nothing should be given by mouth 
until all nausea and vomiting have ceased 
As Soon as the pneumococcus hts been typetl 
serum therapy should be given whtn possible 


Case i 4 colored girl age 6 jeafs was seen in 
the Uamet Lane Dispensary on February as 
coiBpJaming of aWominal pain and vomiting for a 
days The pain «2s said to have siarted m l^e 
ngW tower quadrant nhich became worse alter tne 
mother had given the child castor oil Physical 
examination revealed an acutely ill child a 
temperatureof lot 4 degrees pulse r<o respirano^ 
20 white blood count ay 000 iinne negative ana 
vaginal smear negative for gonococci Distention 
was dot marked but there was generalized lower 
abdominal tenderness and uicxleraie nu«cle sp**"’ 
Rectal examination revealed tenderness on 
sides but no mas es The throat feart and 
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were negatue A diagnosis of appendicitis with 
pentomtis was made After intravenous fluids, 
laparotomy was performed which revealed a gen- 
eralized peritonitis which was thought to be of 
gonococcal ongin although the fallopian tubes were 
not greatly inflamed A normal appendiv was re- 
moved and the wound closed without drainage 
The report of the culture 2 days later from the peri- 
toneal pus was pneumococcus Tv'pe I This was 
also confirmed on the same day by’ blood culture 
Dunng the inters al, the child had declined steadily 
inth frequent vomiting, delirium, temperature 
104 6 degrees, and the pulse rate averaging around 
1(0 to rgo despite continuous intravenous therapy 
As soon as the cultures were reported, she was trans- 
ferred to Harriet Lane where, after negative con- 
junctival and intradermal test doses, a total dose of 
295,000 units of anti-pneumococcus rabbit serum 
was giv’en intravenously’ at 2 hour intervals ov'er a 
penod of 12 hours There vvas rapid improvement, 
me temperature falhng to 99 4 degrees at the end 
01^ 24 hours She received 2 small transfusions of 
150 cubic centimeters each on March 2 and March 
Q'tiy serum reaction was a chiff after 
e iirst injection and some incontinence i week 


Ubmate recovery of this patient was long 
Twenty-two days later the patient 
left I t ^^^^'^I'dation of the lower lobe of the 
ung, nhich was shown by’ x-ray’ This cleared up 
intestinal obstruction developed 
^nrri ^2ted an exploratory’ laparotomy on 

^ j April 27 with release of ad- 

Puit. / of a small pocket of pus 

WeaU.i*^ stenle After this the patient 

morp { and was discharged May 16, 1938, 

“ore than 2K months after admission 


interesting case of pneumococcus 
f," has recently been admitted which 

ceivf prompt improvement after re- 

ram ^’^^//Pneumococcus rabbit serum war- 
ts a preliminary report- 


Alarch p- ®'o ’ ^ y^ars of age, was admitted on 
P«fitonit 4 ' ®‘Sns of generalized 

‘fg of a day’s complain- 

’«'''« i^egan in the right 

iiours ^ omiting and diarrhea followed 8 

P'en cast She had been 

bparotomv tif^* 2 occasions At exploratory’ 
^ genera!, appendcx was normal but there was 
ewlliire nprp P®n’-°nitis from which a smear and 
blied from Ty’pe I pneumococcus was 

P^ntoneal nnH 8ro"n from the 

"Pns of aro^ i^lood cultures She received 300,000 

®®we the 

ibt coDvale^rpn ^ Prompt improvement 
eloped f t! ! was satisfactory until the patient 
P a a peritoneal abscess which was incised 


and drained, pneumococci being cultured from the 
abscess After this procedure, the patient improved 
more rapidly and was discharged on April 20, 1938, 
24 days after admission to the hospital 

STREPTOCOCCUS PERITONITIS 

Clinical These cases have been divided 
into 2 groups the idiopathic group and the 
group associated with erysipelas. In the 
idiopathic group, there were 17 cases with 
a mortality of 88 2 per cent There were 11 
males and 6 females In the erysipelas group 
the mortality was 100 per cent, there being 
8 cases, 4 males and 4 females Race is ap- 
parently of no importance in either the strep- 
tococcus or pneumococcus group, the pro- 
portion of white to colored children being 
approximately the same as the general ad- 
missions to the hospital 

The age incidence for streptococcus peri- 
tonitis differs considerably from the cases of 
pneumococcus peritonitis, most of these cases 
occurring in the first 6 months of life (18 of 
the 25 cases) This is of importance in diag- 
nosis, as appendicitis m children is extremely 
uncommon before the age of 2 years accord- 
ing to Lipshultz, Lowenburg, Alarsch, and 
others Marsch’s figures for 9,000 cases of 
appendicitis reveal that only i i per cent 
occurred between the ages of i and 5 years 

The most important symptoms in the cases 
of streptococcus peritonitis m the order of 
their frequency are vomiting, diarrhea, and 
abdominal pain Many of these children are 
too young to reveal pain except by fretfulness 
and crying, particularly when the abdomen is 
touched 

The more important signs are an acutely 
ill, often moribund, child with considerable 
abdominal distention The abdomen is tender 
to palpation but not board-like In several of 
the cases the umbilicus and surrounding area 
for about 2 centimeters were red and swollen 
Unfortunately, this is a late sign, which usually 
is seen in moribund infants. The children may 
have evidence of a streptococcus infection 
elsewhere, such as a pharyngitis, a cellulitis of 
the skin, or an otitis media Leopold and 
Kaufman quote Mordlund’s series of primary 
streptococcus peritonitis in which 63 per cent 
of the cases have a preceding upper respira- 
tory’ infection. 
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I Jit ciscs o{ pnmnrj streptococcus pen 
lonitis all appear to hate a fulmimlmg t>pt 
of the disease there being no subacute or 
chronic types The temperature is hjgh from 
103 degrees to 106 degrees the white blood 
count ranges between 2 700 and 45 ooo The 
low white blood count occurs not infrcquentlj, 
along with a subnormal temperature m chil* 
drtn who are moribund and m shock 

In the cases associated witheiysipelas pen 
tonitis usuall> develops as soon as the infcc 
tion spreads to the region 0/ the umbihcus 
This would suggest Chat the infection of the 
peritoneum occurs bj direct extension al 
though a septicemia is usuaJJy present b> this 
time Study of the casts at autopij surest 
this mode of extension in i and perhaps 2 
cases, but this cannot be shown m all cases 

Differential diagnosis consists m ruling out 
an acute djsenterj, appendicitis meningitis, 
and a se\ ere respiratorj infection The peri 
toneal puncture is perhaps more \aluible m 
these casts than m the pneumococcus group 
Since the introduction of sulphamlamide, dif 
fercntiation between streptococcus and pneu 
mococcus IS extremely important thtrapeu 
tically 

Treatment The conservative treatment of 
streptococcus peritonitis appears to offer the 
most at the present time, since the use ol 
sulfanilamide has been shown to bo of such 
value in Beta streptococcus infections In re 
viewing the present senes of cases the mor 
ta!it> rate was 100 per cent in the 9 patients 
operated upon and S7 5 per cent m the 16 pa 
tients treated without operation So far 
sulfanilamide thcrapj has been given to 3 
patients with primary strtptococcus pen 
tonitis 2 of whom died and the third a pre 
mature infant of 2 months recovered This 
case Is reported be/on The first patient who 
received sulfanilamide was a bo^, aged 4 
months who had a laparotomy with drainage 
m December 1936 Beta streptococcus was 
cultured and sulfanilamide given subculane 
ously The child survived longer than usual 
but died on the twelfth day The other pa 
tient to rcciive sulfanilamide was admitted 
moribund and died within 0 hours 

In summarizing it should be emphasized 
that in the treatment of strtptococcus pen 


tonitis early diagnosis is of the grtaltst im 
portance This ran usually bt confirmed by 
puitoncal puncturt eliminating the neccssily 
for laparotomy Sulfanilamide should be given 
as early as possible The patunt who rt- 
covered was givin sulfaniJamuJe both sub 
oilaneously and mtrapcntoneaily normal 
saline and sodium lactate were also givtn m 
IravenousJy to prevent acidosis, which occurs 
so readily when administering sulfanilamide 
to infants, supportive measures were given as 
indicaterl 

Cas£ 4 \ premature colored bov was admitted 

to the Harriet Lane Home at the age of 1 day be 
cause of prenuturiiy Uis course Has unevenltu} 
until the age of 2 months when he developed a 
severe respiratory infection accompanied by vomit 
ing diarrhea and severe distention Physical ex 
aininalion at that time revealed an acutely ill chitd 
mtha temperature of 104 degrees pulse rate threads 
re«piration laborious and a white blood count of 
12 200 The vtine nas vtcatne on esamination 
The abdomen was distended and there was definite 
generalized tenderness A peritoneal puncture was 
performed and s cubic centimeters of purulent ma 
tenal obtained A smear reveafed streptococci in 
chains and the culture report was Beta streptococci 
By 6 oclock m the evening on November aS IQJ7 
she ibild was in shork and one half cubic centi 
meter of coramme was administered The firxt 
dose ol sulfanilamide (30 cubic centimeter* ol a t 
per cent solution) was Riven intraperitonealJv at 
It oefock that night The chi/J received a xeconci 
dose ol 30 cubic centimeters intrapenfoneallv the 
next morning along with subcutaneous mlusions of 
a I per cent solution twice a day for s consecutive 
days The average subiutaneous do e was 40 cubic 
centimeters or 04 gram ol sulfanilamide A one 
«lh molar solution of sodium lactate was given 
a/ong wtth the suJfanifamide to combat acidosis 
Frequent «inaU bfood transfu'ions of 30 to 40 cubic 
centimeters were also given Under this regimen 
iHc infant improved sieadilv Two weeVs later a 
scrotal *b cess developed This was incised ami 
drained Beta streptococci being obtained from the 
culture Sulfanilamide was again given along with 
S additumai blood transfusions The inianl t« 
covered and was discharged on January i 103' 
r month after the peritomti developed Inivisap- 
parently the youngest case which hw r«coverevl 
from a primary streptococcus pentowKs that has 
been reported in the \merican literature 

B tCTERlOl tirv V^D PATIIOU’P' 

The question of the etiology and the mode 
of tnwatice of the organisms into the ptri 
toneal cavity to discussed m most papers on 
primary peritonitis The 3 modes of entrance 
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generally considered are: (i) the blood stream, 
(2) the intestinal tract, and (3) the genital 
organs of the female Perhaps the viewpoint 
of Cole who thinks that there is probably more 
than one avenue of entrance is most logical 
The blood stream seems to be the most com- 
mon pathway, but why the peritoneum is 
selected by the organisms is open to specula- 
tion A careful study of the 36 autopsies in 
this series does not aid in clarifying this point 
Studies from a physiological viewpoint might 
prove helpful 6 f b 

A study of the cultures of the organisms 
obtained in these 2 groups is of interest The 
yping of the pneumococcus is important in 
se ecting the cases in which horse or rabbit 
anti-pneumococcus serum may be readily 
used Thus in the 36 cases the type of pneu- 
mococcus was as follows Type I, 5 cases , Type 
1 4 cases. Type HI, 2 cases. Group IV, 14 
cases, not typed, ii cases, total number of 
cases 36. 

wit blood culture was obtained 

cntier before or after death in 17 of the 25 
ses in which it was attempted, the vast 
being premortem cultures In the 
nLif peritoneal material all were 

positive for pneumococcus Eleven throat 

'vith'^rh taken, 8 of which were positive 
nbio, f ®^cne type pneumococcus as was 
Snnra^a blood or peritoneal culture 

Vavm ™^tures were also taken from the 
Wefp ^^cl lungs There 

cultures and no positive 
as in tr, same type organism 

't" the blood or peritoneum 

bacteriology of the 25 
the Beta streptococcus 
toneal “ther the blood or peri- 

strentno ' 24 cases, an unusual Gamma 

blood cultured from both the 

case TVi peritoneal fluid in the other 
and A positive blood cultures 

posittvp cultures There were also 21 
culture P^’^^toneal cultures and i negative 
from tbp ^P'’‘'^‘tic cultures were also taken 
throat In V™'"’ stools, spinal fluid, 

’^od 2 np(7 T’ There were 5 positive 

PncumocSr-^'' cultures and unlike the 

and I there was i positive 


negative vaginal culture There 


wa 


also I positive culture from a scrotal abscess, 
and 4 positive cultures from the skin of ery- 
sipelas patients 


SUMMARY AND CONCLUSIONS 


Twenty-five cases of primary streptococcus 
peritonitis and 36 cases of primary pneumo- 
coccus peritonitis have been studied One 
case of primary streptococcus peritonitis 
which recovered with sulfanilamide therapy, 
has been reported in detail One case of pri- 
mary pneumococcus peritonitis. Type I, which 
reacted favorably to anti-pneumococcus rab- 
bit serum Type I, has also been reported in 
detail The clinical findings, bacteriology, 
pathology, and treatment have been analyzed 
No definite avenue of entrance could be found 
to explain the spread of the organisms into 
the peritoneal cavity, but it seems likely that 
there are several pathways of entrance, the 
blood stream being the most common way 
through which the organisms reach the peri- 
toneum 

The mortality figures are quite high for 
both the streptococcus and pneumococcus 
cases of primary peritonitis Two newer 
methods of treatment, 1 e , sulfanilamide, and 
anti-pneumococcus rabbit serum, are reported, 
and it is hoped that after a longer period of 
trial the mortality figures will be reduced con- 
siderably by these methods In considering 
the surgical results of these 61 cases, it is sug- 
gestive that early laparotomy with drainage 
IS of definite value in selected cases of pneu- 
mococcus peritonitis, and of no value in the 
cases of streptococcus peritonitis 

A summary has been made of the 36 cases 
of streptococcus and pneumococcus peritonitis 
which came to autopsy in the department of 
pathology 

No mention has been made of primary peri- 
tonitis in adults although it does occur less 
commonly than in children Two fulminating 
cases of adult Beta streptococcus peritonitis 
have come to autopsy this year m which the 
infection was thought to have arisen in asso- 
ciation with chrome gonococcal salpingitis 


Jhe author uibhts to e^epresb his appreciation for the permis- 
sion given him by Dr rewards A Park to include the cases from 
the department of pediatrics of the Johns Hopkins Hospital m 
this report, and to Dr Charles Geschickter and Dr Arnold Rich 
for tneir constructive suggestions 
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ARRHENOBLASTOMA 

MALCOLM B DOCKERTY, M D , and WILLIAM CARPENTER MacCARTY, M D., 

Rochester, Minnesota 


1905 ) Pick, of Germany, first described 
a peculiar ovarian tumor composed, in 
the main, of epithelial elements in tubu- 
lar arrangement different from any 
structure found in a normal ovary but bearing 
a strong resemblance to adenomatous tissue 
ound and described in connection with the 
gonads of male pseudohermaphrodites He 
considered this tumor as being of the nature 
0 an enlarged ovotestis and called it a testic- 
a n ''ti adenoma Schickele, in 1907, 
n iiell of England, m 1915, reported similar 
latter giving a detailed report 
years, who presented a symp- 
siiti consisting of amenorrhea, hir- 

^ distribution of hair, 

breasts, changes in the voice, 
svna ^ of a left ovarian tumor The 

which had developed within a 
to fl A retrogressed completely 

of normalcy following removal 

thp ovary Pathological study of 

specimen revealed what Bell con- 
Hp riA of a tumor in an ovotestis 

adennm^? the tubular and 

tainTn^ f ructures noted by Pick, cer- 

stainpfi cellular elements which, when 

hpoid sodan III, were seen to contain 

W within their cytoplasm 

in 1915 to igrS, 

'"'arian study, found 17 instances of 

the frpn^ ^ nature He noted 

'issociatpf!^'^ occurrence of the peculiarly 
tnmor rh complex and gave the 

i^iastoma » “arrheno- 

this tumn> k ''"ork on the - histogenesis of 
h arosffr. ^he conclusion that 

^ants ^^differentiated testicular rem- 


LCJiLHJuiar rem- 
cyt up m the ovarian hilus during 
fathw From his 

there uerf of material he found that 
3 pathological types of arrheno- 


Section o’^^^iholo^rThilunjo Coundat.o 


. and 
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blastema (i) that having a tubular pattern, 
(2) that having a diffuse or sarcomatoid struc- 
ture, and (3) that representing an interme- 
diate form in which the cellular elements of 
the tumor had a cyhndroid arrangement He 
recognized that the masculinizing syndrome 
was associated principally with the latter 2 
types He regarded the tumor as being of a 
low grade of malignancy, only one of his pa- 
tients dying of metastasis, although several 
of his patients went through normal preg- 
nancies following removal of the tumor 

Moots, in 1921, described the first case re- 
ported from this continent In spite of a 
typical clinical and pathological picture of 
arrhenoblastoma and the fact that his patient 
had a complete return to normal following 
operation, he described the condition in the 
older terminology of “lateral partial glandular 
hermaphroditism ” 

Popoff, Spielman, Novak and Long, 
Mathias, Meyer, and more recently McLester, 
have reported cases of arrhenoblastoma In 
1933) there ivere some 26 cases reported in the 
literature, since then this number has been in- 
creased to more than 30 

HISTOGENESIS 

As with the origin of other tumors of the 
ovary, there is no universal agreement regard- 
ing the parent tissue from which these tumors 
develop Meyer, Goodall, Novak, and others 
champion the theory that these tumors arise 
from embryonic rests in the ovarian hilus and 
that these rests differentiate along male lines 
Meyer has found embryonic remnants of 
seminiferous tubules in the hilus of otherwise 
normal ovaries, and Popoff discovered a small 
nodule arising from similar structures re- 
sembling in miniature the picture of arrheno- 
blastoma The tumor studied in the case 
reported by Bell was only the size of a plum 
and appeared to arise from hilar structures 
because it possessed, at the periphery, an 




investment of ovarian cortical tissue Others, 
prominent among whom is Mdester be 
lieved that the tumor represents a one sided 
divelopment of a teratoma In the tumor 
reported by McLester there were c>sts lined 
with large mucus producing cells bear 
ing no resemblance to normal ovarian slruc 
tures or to the cellular elements m other 
parts of the tumor He pointed out the 
fact that, in some instances, it may be difB 
cult to find anv thing except thvroid tissue in 
an ovarian teratoma and postulated that the 
same is probablj true as far as testicular 
elements are concerned The question is still 
unsettled 

PAIHOLOCV OF ARrHENOBLVSTOXu 
The ^ross appearance of these tumors la 
more or less characteristic Mej er Niumann, 
and AIcLester noted the smooth gr3>ish sur 
face without adhesions and without invasion 
bj tumor cells As in Bells and Neumann's 
cases this is supposed to represent the 
stretched out remains of ovanan cortex the 
tumor arising from medullary remnants 
Microscopically Me>{.r found 2 cellular 
t)^pcs the large pol>gonal cell with clear 
cytoplasm and a dark •staining citarlj out 
lined nucleus with a prominent nuckolus The 
other was a spind’e cell which he considered 


to b<‘ a modified epithelial cell Thi» epitheba! 
elements were arranged in 3 definite patterns 
(i) an alveolar or tubular pattern with central 
lumens either emptj or containing a homo 
geneous secretion, the lining cells being large 
pol>gonal and in orderlj arrangement (2) 
a disposition in solid cords or anastomosing 
strands, the so called intermediate group, 
and (j) a diffuse or sarcomalotd arrangement 
Mitotic figures have been found but are not 
frequent and the degree of differentiation to 
gethtr with this and other features indicate a 
low f rade of malignancj 
Spielman Bell and, more recentl> Me 
Lester, have demonstrated the presence ot 
lipoid globules withm the cytoplasm of both 
the large polygonal cells and the fusiform 
cells These droplets are supposed to have a 
peculiar disposition in a crescentic fashion 
around vacuoles m the cjloplasm The pic 
ture closely resembles that of the interstitial 
cells of the tcstis studied b> Crew and these 
peculiar cells art purported to pla> the role of 
producing the secondary sex characttristics 
observed through the ehboration of the male 
sex hormone In the first j cases rtporteii 
below hpoid droplets were a prominent lea 
ture m the cjtoplasm of the large |)ol>ponal 
tells In the second case a gradual transition 
IS seen between these epithelial elements and 
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Fig 4 a 

.^^“''lag multicentnc character of tumor which 
a M m all 4 cases a, above, Case 2 , b, below, Case 4 

the so called interstitial cells mentioned by 
other writers 

CASE REPORTS 

The following 4 examples of arrheno- 
Diastoma were found in an examination of 
oe material collected from the museum of 
e iiayo Clinic in the period from 1910 to 
in f The tissue was old and fixed 

histories were not taken 
( ^Pocial reference to a diagnosis of this 
ype 0 neoplasm, but the cases contain so 
0 of interest from clinical and patho- 


logical standpoints that they deserve more 
than passing consideration Multiple blocks 
were taken from these tumors and were 
studied from frozen and parafl&n sections 
They were stained with hematoxylin and 
eosin, sudan III, and by the Galantha method 
for mucin 

Case i A married, white pnmapara, aged 25 
years, registered at the clinic October 15, 1934 Her 
past medical history was negative except for having 
had an appendicectomy performed in 1926, at which 
time pelvic exploration had revealed no abnormality 
In 1930 she had experienced a normal pregnancy 

Her present illness had dated back 2^ years 
when, following 4 months of menorrhagia, her 
menses had suddenly ceased Coincidentally with 









investment of ovarian cortical tissue Others, 
profn/nent among nhom « Jlfclesler, be 
Iieved that the tumor represents a one sided 
devslopmmt of a tentomsi fn the tumor 
reported bj McLester, there were ejsts lined 
ftrch firge mucus producing cells bear 
mg no resemblance to normal ovarian struc 
turts or to the cellular elements in other 
parts of the tumor He pointed out the 
fact that m some instances, it maj be diffi 
cuU to find anj thing cveept thjroid tissue m 
an ovarian teratoma and postulated that the 
same is probablj true as far as testicular 
elements are concerned The question is still 
unsettled 

PATHOLOGV OF ARRKE^OIiMSTOMV 

The gross appearance of these tumors is 
more or less characteristic Mejtr ‘Neumann 
and NIcLester noted the smooth graji>h sur 
face without adhesions and uithout invasion 
b> tumor cells As in Dell s and IVeumann s 
cases thi3 is supposed to represent the 
stretched out remains of ovanan cortev the 
tumor arising from medullary remnants 
Microstopicall) Mejtr lounu 2 ctl\u\ar 
t)’pcs the large poljgonal ceil with cksr 
cvtoplasm an<l a dark staining cKarlv «at 
lined nucleus with a prominent nucleolus The 
other was a spindle cell which he considered 


to be 4 modified epithrlial cell The epithelial 
elements were arranged in 3 definite patterns 
(0 an alveohr Or tubular pattern with cintral 
lumens either empty or containing a homo 
gcncous secretion, the lining cells being large 
polygonal and in orderly arrangement (a) 
a disposition in solid cord> or anastomosing 
Strands the so called intermediate group, 
and (3) a diffuse or sarcomloid arrangimenl 
Mitotic figures ha\ 0 been found but arc not 
frequent and the degree of differentiation to 
gether with thi» and other features indicate a 
low grade or mahgnatiQ 
Spielman, Bell and, more recenth 5Ic 
Lester have demonstrated the priscnce of 
lipoid globules within the cvtoplasm of both 
the large polygonal cells and the lu'iiorm 
cells ihese droplets arc supposed to have a 
peculiar disposition in a crcsccntic fashion 
around vacuoles in the cytoplasm The pic 
iwe clo&ely resembles that of the interstitial 
cclb of the testis studu d by Crew and tht^e 
peculiar cells are purported to phv the nMc 01 
producing the secondary sev characteristics 
obeerv^ through the elaboration of the male 
SCI be-TOWte In the firn t caecs riportol 
below fipoid droplets were a prominint ha 
turc w the cvtoplasm of the large ixiUgona' 

cells In the second case a gradual tran'ilmn 

Is seen between thtst (.pithclial elements anil 
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extending half x\ay to the umbilicus, and (4) blood 
pressure of 165 millimeters of mercury systolic, and 
1)0 diastolic 

At operation on March a6, 1931, a hysterectomy 
and bilateral salpingo-oophorectoni)' were per- 
formed for a solid neoplasm of the left ovary Fifty 
cubic centimeters of straw colored fluid were present 
m the pelvis but evidence of local extension or of 
distant metastasis was not found 
This patient was given a course of colloidal lead 
phosphate intravenously. Six months later at a sub- 
sequent examination, there was no evidence of re- 
currence Hypertrichosis was still present although 
not to such a severe degree as formerlj'. 

n P examination, the uterus, right 

tube, and right ovar}- presented no remarkable fea- 
tures The left ovary was replaced bj’’ a solid mass 
measuring 20 by 15 by 14 centimeters of smooth 
OTtace and without adhesions On section, as in 
use I, the neoplasm contained multicentric grayish 
modules of tumor tissue separated from one 
otner by trabeculaj of connective tissue and con- 
center tiny cystic spaces filled with 
3) Surrounding the tumor 
p per was a rmd of edematous ovarian stroma 3 

railhmetersm thickness (Fig 4) 

Pi'^ture differed little from 
shitni I except for a relative absence of mtcr- 
cv=fc 2nd the presence of small cysts All these 
tlioi ^ epithelium similar to 

tumm- tubular structures of which the 

^ composed Stains for lipoid dem- 
thp htr,r X ^ Minimal amounts of this substance, 
adenoma (sS'calid) testicular tubular 

leered white nullipara, aged 13 years, 

plainmir clmic on March 1, 1937, com- 

hair nv?r°tu abnormal growth of 

historv family history and personal 

negative except for an 
11 vp3rc acute appendicitis at the age of 

2i\d^ for I, begun at the age of re years 

regular Following her 
2^ud then menstruate for 2 months 

not men.fnt. °f®.P®niod of scanty flow She had 
ndniission months prior to 

huskv noted that her voice was becoming 

nUenhv n! A ®?'^®i'al months later, had observed 
a definitB breasts For 3 months there had been 
facial, axiUarj^, and pubic hair 

toarse vmr findings xvere limited to the 

distribiitinJ^’ "yPnn^-richosis with a male pattern of 
hophy of .x’ ntrophy of the breasts, and hyper- 
cuianeouc There was an acneiform type of 

f'ght Pelvic examination isclosed a 

niillimetprc Her blood pressure was 118 

^or basal -rJ’l ^®ncury systolic, and 80 diastolic 
At rnte was minus 7 

'>'>phorectomv“,f” 4, 1937, a right salpmgo- 

'■'gbtovarv^u a solid tumor of the 

■>■ ttieuterusappearedsmall Theleftadnexa 


were grosslj^ normal The patient was discharged 
on the fifteenth postoperative day At a subsequent 
visit 3 months later she was menstruating regularly 
and there was great diminution of her previous 
sj'mptoms of masculinization Urinary estimations 
for prolan gave negative results 

On pathological examination, the right ovary was 
the site of a solid tumor measuring 7 by 6 by s 
centimeters This tumor had the same general gross 
characteristics as those described m Cases i and 2 
(Fig s)- Microscopical!)' the tumor had all the 
features which mark the maturation of an arrheno- 
blastoma The majority of sections had a diffuse 
arrangement of closely packed oval dark staining 
cells In other regions, the picture W’as that of 
cuboidal dark staining cells arranged in solid cords 
(Figs 6 and 7) Careful search revealed a tubular 
arrangement with transition to the other patterns 
in many areas Scattered diffusely, or aggregated 
in small groups, were large pale cells xvith vacuo- 
lated cytoplasm Stains for fat demonstrated the 
presence of lipoid droplets within the cytoplasm of 
these cells Sections through the capsule of the 
tumor revealed many small graafian follicles con- 
taining degenerated ova Corpora lutea were not 
seen This tumor represents the type of arrheno- 
blastoma which, as Meyer has pointed out, is almost 
invariably productive of the masculinizing syn- 
drome (Fig 8) This illustration presents a diffuse 
pattern with a large number of pale, interstitial cells, 
associated with extreme signs of masculinization 

Case 4 A white multipara, aged 51 years, regis- 
tered at the clinic on May 2, 1930, because of post- 
menopausal bleeding Her family history and per- 
sonal history were negative. Her menses, prior to 
the climacterium at the age of 48 years, had for 
years been irregular, scanty and, at times, were 
spaced 3 to 4 months apart During the 2 years 
prior to registration she had experienced 2 prolonged 
episodes of daily vaginal spotting The last episode 
had begun 4 months prior to admission and had con- 
tinued until the time of admission Examination 
revealed multiple uterine fibromyomas and a firm 
mass m the right side of the pelvis Laboratory 
data were negative 

At operation on May 9, 1930, a total abdominal 
hysterectomy was done with removal of both adnexa 
for uterine fibromyomas and a right ovarian tumor 
The patient had an uneventful convalescence and 
was given a course of deep roentgen therapy before 
she went home She was living when last heard 
from m 1937 

On pathological examination, the uterus was the 
site of multiple fibromyomas measuring as much as 
4 centimeters m diameter (Fig 4) There w'as an 
endometrial polyp at the fundus Both tubes and 
the left ovary were essentially normal The right 
ovary was the site of a solid tumor of a description 
similar to that of the other cases Alicroscopicalli 
as in Case 3, the tumor contained all 3 cellular 
patterns of Meyer’s classification There was how- 
ever, an almost complete lack of interstitial cells 




the onset of ^menorrliM she had noted an over 
groHth of facial hair svhich had gtaduall) increased 
m amount untif shaving bad beconte a frequent 
nece«sit> She bad gained *o pounds since the be 
gianing of her iflness and had complained of recur 
rent attacks of mild pain in the left loner atidominal 
quadrant 

fhysical esammation revealed an obe>e nhiie 
woman nitb ^ omewhac boyish figure and a dis 
tinctly masculine distribution of hair There nas 
extreme h\ pertrophj of the clitoris and moderate 
atrophy of the breasts Erythematous patches nere 
present in the skin o>er both legs I elvic examine 
tion disclo-<ed a tenner mass in the Wx id-ntxal 
region Her blood pressure was pS milhineters of 
mercurx sxstolic and 6o diastolic The only pceitive 
laboratory finding was the Allen Doisey reaction lor 
an excess of urinary prolan (66 units) Roent 
genologiial examinations of the <ella gave negative 
resuUs The basal metabolic rate »as minus p 
At operation on October 33 lojt a solid tumor 
of th^ left ovarv uas remoi ed and a biopsy was per 
formed on the right ovarv tonvalescence was uJi 
cient/ul and the patient returned home on the 
thirteenth postoperative dav Twentv eight davs 
following her operation she had a normal menstrual 
period One year later she gave birth to a babv bov 
It a subsequent exaimoation 2 y ears after her first 
VI It the right ovarv was palpablv enlarged There 
was still present moderate hir^utisro and the clitoris 
still Was somewhat enlarged Tests of the onne for 
profan however gave negative re ults 

On pathilogical examination the vofid tumor was 
5 centimeters m diameter and its surface was smooth 
andgli leningfFig il On section the mass was gray 
xsh I tovsQ itv color and solid throughout oai with 


roofticentne nodules of greater dens ty Afic 0 
siopically tn the cap ular zone of tH tumor there 
were graafian foiiieics and corpora albicantts (he 
strclcbed out remnant of normal ovatan ttssue 
Underneath this the tumor vontamed trabeculattd ' 
strandsollarge polyhedral cell in tubular or alveo’at ' 

a, tangement but with intervening solid cord of ^ 
pale staming wfcrjJiJio/ cells (Fig »> Thecytop’asm ' 
ol the polvhedral cells was clear ot f nelv reticulated 
the nuclei were small and dark aiairmg with rueleoli i 

relatively pm point m sue Mitotic figures were ' 

scarce Stams for lipoid showed the pte ence of 
fatty droplets in the cytoplasm of both c^ltukr 
type? but without any special intracellular disin 
button The typical sarcowatonf pattern was not oh 
served The entire picture resembled that eharac i 
leristic for the group classified by Meyer as not t 
usuallyr giving rise to symptoms of masculmizalion ij 
bvidence pointing to a teratomatous origin of this 
tumor txiud not he found bections of the specimen y 

removed (rotn the right ovary for biop y were 1 

normal v 

a V. single white nullipara aged 31 vejrs », 
regi temJ at the dime March 20 jojj She com f 
plained of an abdominal swelling and hiperiritho is 
of * years duration f/cr famjJy hislori and per 1 

sonal hi torv were irrelevant IJer menses had been k 

regular until 3 months pnor to rrp traiion when her 
penod stopped abrupll) This wav lolli wed bi 2 
^sodes of bIwing regukrh paced but small in ^ 
amoant Tbete had been cun'iderable gam in weight 1,^ 
over the perwxf of bee present illness 

iKaminalion revealed the fcDowmg positive fea 
lures fit fwtuitarv type of ad/po ili 111 heavy 
growth of hair over the Wfv with a masculine lipe , 
of di tnlnilion fjf hard pehi aMomjnal tumor ^ 

b 
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In the presence of a palpable pelvic lufliof, 
associated \nth the masculinizing syndrome, 
a diagnosis of arrhenoblastonia seems justified* 
However, basophilic pituitary adenomas, 
pmealomas and adrenal cortical tumors may 
be associated with a similar clinical picture 
Certain features help in distinguishing be 
tween them Hj-pertension, a ca^msd symp 
tom of adrenal and piluitajy neoplasms, is 
unusual m cases of arrhenoblastoma A defi 
mte increase m weight with a ‘‘buffalo*’ dis 
tnbution of fat is associated frequently with 
an adrenal or pituitary neoplasm but may 
occur in association with o\ anan tumor Acne 
seems to occur frequently with all these con 
ditions and was observed m a of the cases 
studied Pituitary changes of a hyabne na 
ture hav e been encountered in cases in which 
death has occurred ow mg to arrhenoblastoma 
This leads to the question of whether ct not 
this master gland may not be the basis of 
secondary sex changes Positive prolan tests 
would point to such a conclusion 

Granulosa cell tumors offer the only diffi 
culty m making a differential diagnosis histo 
(ogicady The pathological charactcnsiKs of 
both tumors have a certain similarity but 
xnitTstuioi cells are absent in granulosa cel! 
neoplasms and tubular structures ate almost 
never observed From a hormonal standpoint 
they arc entirely different granulosa cell 
tumors containing large amounts of estrm 
without prolan and the reverse being true to 
cases of arrhenoblastoma 

Most authors are now agreed that more than 
Soper cent of these tumorsarc clmicallj benign 
Malignancy m an arrhenoblastoma is shown 
by the usual criteria of multiple mitotic fig 
urcs irregulantj m the size and staimng 
properties of the nuclei and local invasion It 
can be recognized in fresh sections of tumor 
tissue and, when present warrants radical 
eration Treatment, e«peaal 3 > amongyoonger 
individuals should othermsc be conservative 

There ate cases on record like Case J in the 
present senes, m which prrgnano has ensued 
following local resection Recurrences in the 
preberved o\ar> arc infrequent Little is 
known of the effect of radiation on these 
tumors because of the small number of le 


ported examples Some authors hold that 
anhenoblaslomas are highly radiosensitive 

SUJilURV AND CONCLUSIONS 

1 Four cases of arrhenoblastoma are pre 
sented 

2 The clinical sj-ndrome of stcnhtj with 
amenonhea, hirsutism, atropbv of the breasts, 
hj'pcrtrophj of the clitoris, and changes in the 
voice ^ece all noted in s cases Inonecaseab 
sen<M of follicular hormone with an increase 
of anterior pituitary hormone was found on 
examination of the unne 

3 Production of hormone by these tumor 
cells IS probablyhnkrd up with lipoid inetabo- 
Ibm 

A These tumors are of but a low grade of 
Jhaiigoancy, in most instances responding n ell 
to local surgical removal 

5 These tumors probably arise from cm 
biyomc structures within the asnsn b}]u», 
growiog and differentiating along male lines 
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senes exhibited this deformity. Posterior dis- 
placements of a vertebral body are frequently 
obsen'ed developmentally and as a result of 
trauma 

Five patients in this series presented an in- 
crease in the anterior displacement of the 
affected vertebral body while under observa- 
tion, varying from one sixteenth to five- 
dghths inch. It is noteworthy that 2 of these 
patients developed spondjdolisthesis follow- 
ing previous definite roentgenographic evi- 
dence of spondylolysis These patients were 
all under treatment during the period of 
obsenmtion, and in no case was additional 
trauma recorded while the patient was being 
“ owed The paucity of cases and the slight 
egree of increased slipping of the affected 
'crtebra would tend to indicate that there is 
not a marked tendency for the deformity to 
increase 


^t IS of unusual interest to report that 2 
pa lents in the total number of cases, both of 
'' om presented symptoms and roentgeno- 
® typical spondylolisthesis 
ne fifth lumbar vertebra, have subse- 
quentiy become married to each other Two 

ppI ^oirn, and recent roent- 

studies have been made of the 

^bosacral spines of these children, both 
child, now 17 years of 
liL’i.^'' incomplete sacralization of the fifth 

''^crtebra is present In the second 
years of age, there is evidence 
'P n ylolysis of the fifth lumbar vertebra 
likelv'^t ^ifcase process is known which is 
of on ° I^nduce a narrow transverse defect 
anti lammaj of a lumbar vertebra, 

rouoflin'^^ pathologists have reported no sur- 
tion ^ tissue involvement, inflamma- 

in snonJ 1 etiological factor 

congpoTi^i ° Belief that the lesion is 
favored by lack of evi- 
postmn^t ^ time of operative procedures or 

callus formation 
a caso ^ f defect. No one has presented 
tiauRia ° ^P^nclylolisthesis attributed to 
"ore previous roentgenograms 

^Pine Tk c a normal lumbosacral 

25 Per unilateral cases exist (in 

die strii-; ^.‘^cording to Willis), and 

ng uniformity of defects in each 


lamina are points against fracture as the etio- 
logical agent The laminm affected are them- 
selves often defectively developed The fre- 
quency of associated congenital defects in 
many patients in this series would further 
substantiate a developmental anomaly as the 
etiological basis 


INCIDENCE 

Interarticular neural arch defects have 
been variously reported by different authors 
as follows- (i) Neugebauer reports arch de- 
fects in 5 per cent of spinal columns, (2) 
Willis, in 4 3 per cent of 748 American spines, 
in 5 2 per cent of 1,520 human skeletons, and 
in 6 per cent of cadavers, (3) Shore, in 9 i 
per cent of 56 Bantu South African native 
skeletons; (4) Stewart, in 39 per cent of 187 
spinal columns from Eskimos living north of 
the Yukon, and in 14 7 per cent of 225 spinal 
columns from Eskimos living in or south of 
the Yukon, (5) Mitchell, in 3 per cent of 
European skeletons; and (6) Congdon, in 5 
per cent of 200 skeletons of American abo- 
rigines 

Bohart, in 1929, examined roentgenographi- 
cally the spines of 931 employees of the Belt 
Railway Company in Chicago, in almost 50 
per cent of whom spinal variations and anoma- 
lies obtained Three of these individuals had 
spondylolisthesis Herndon found 2 cases of 
spondylolisthesis in treating 941 consecutive 
cases of back injuries in industrial employees 

During the 4 year period from 1934 to 
1937, 2,683 patients were examined at the 
New York Orthopedic Dispensary and Hos- 
pital who presented evidence of congenital 
deformity or mechanical instability of the 
lumbar spine A further group of 503 pa- 
tients presented evidence of other conditions 
involving the lumbar spine During this 4 
year period, 108 patients with spondylolis- 
thesis and 7 patients with spondylolysis were 
examined, a total of 115 patients This repre- 
sents an mcidence of 3.5 per cent in the group 
of 3 j 3 oi patients examined because of signs 
and symptoms referable to the lumbar spine 
In comparison with other reported figures this 
incidence would suggest that interarticular 
neural arch defects occur in many individuals 
xvithout producing symptoms 


SPOND^I OLISTHESIS 


E\ ERE1T iMOORE GEORGE, A B 

I In the 27 jear period from 1911 to 
March i, 1938, more than 210 000 pa 
tients have been ctammed at the New 
^ ork Orthopedic Dispensary and Hos 
pita! The diagnostic, classification 0/ the case 
histones of these patients revealed 313 m 
dividuaU presenting evidence of spondylolt. 
thesis or spondyloljsis, all confirmed by 
roentgenographic studies This paper is a 
comparative study of the conservative and 
operative treatment of this group as a whole 

DEFINItlON AND ETIOLOGV 
The term, spond^lobsthesis implies a fail 
ure of union of the laminic to the pedicles to 
gether with an associated slipping forward of 
the body of a vertebra usually m the lumbar 
region of the spine Spondylolysis previously 
termed pmpondylolulhcsis, implies a ton 
genital non union of the kmini: without for 
ward displacement of the vertebral body 
The author believes the etiology of the 
lesion IS essentially a congenita! develop 
mental defect in the interarticular portion of 
the involved vertebra WiIIis has demon 
strated that a lumbar vertebra is formed from 
5 centers of ossification, t for the body and 2 
for each half of the posterior arch Of the 
latter 1 anterior center forms the pedicle, in 
eluding the superior articular facet and 1 
posterior center forms the lamina with them 
fenor articular facet Rambaud and Renault, 
in 1864 referred to the formationof (he neural 
arch by union of lateral anterior and posterior 
centers of ossihcation If these lateral cen 
ters of Ossification fail to unite, a defect results 
on oath side between the superior and inferior 
articular facets and a separation of the body 
from the postenor arch 

In spondylolisthesis the lumbar vertebral 
body becomes narrower and the sacrum 
broader in the anteroposterior plane due to 
developmental response to strains Th» m 
dicates that the defect has been present for 

Annje C kioe F«lloir V ofk Orthop*<l« D spenufy 

Hospital. 


MD.CM Newlorl. Newlork 

some considerable time, certainly longer than 
the period incident to the usual history of any 
associated trauma with the onset of symp 
toms Capener noted that bone often pro 
hferates from the anterior surface 0/ tfn. 
sacrum beneath the displaced portion of the 
fifth lumbar vertebra, forming a buttress 
which tends to prevent further slipping A 
study was made of the roentgenograms of 
io8 consecutive lumbosacral spines, which 
happened to include 9 cases of spondylohs 
thesis In 80 of these patients the body of the 
fifth lumbar vertebra was broader than the 
sacrum, or in 74 per cent of the spines studied 
A comparable studv of roentgenograms of 
I25 patients wjlh spondylolisthesis revealed 
the sacrum to be broader than the fifth lum 
bar vertebral body m 91 cases, or m 73 per 
cent of the spmes studied The average 
broadening of the sacrum for the latter 125 
cases was 0 08 inch 

A fracture dislocation of the spine resulting 
from trauma may simulate spondylolisthesis 
m late clinical symptoms and m roentgeno 
grams It is well known that severe trauma 
to the lumbosacral region can occur without 
spondylolisthesis resulting In 5 patients in 
this series each of whom gave a history of 
severe trauma at the onset of symptoms, 
roentgenographic evidence points to the 
trauma as the (.mating factor in the origin of 
the deformity Three of this group evhibit a 
feactvrc dislocation of the spine at the fourth 
lumbar vertebra and the 2 other patients 
show fracture dislocation at the fifth lumbar 
vertebra One hundred and nine other pa 
tients m this study gave a hKtory of definite 
trauma which was usually associated with 
tbe time of the onset of symptoms and varied 
markedly in degree h«o posterior di«placc 
ment has been observed associated with the 
lesion of spondylolisthesis Juwphanns has 
dtocnbcd a rrerre spondylolisl/iests in which 
there is posterior displacement of thu verte 
bral body associated with arthritis dclormans 
at the articular facets but no patient m this 
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senes evhibited this deformity. Posterior dis- 
placements of a vertebral body are frequently 
obsen’ed developmentally and as a result of 
trauma 


Five patients in this series presented an in- 
crease in the anterior displacement of the 
aSected vertebral body while under observa- 
tion, varying from one si,xteenth to five- 
eighths inch It is noteworthy that 2 of these 
patients developed spondylolisthesis follow- 
ing preiious definite roentgenographic evi- 
dence of spondylolysis These patients were 
nn under treatment during the period of 
obaenation, and in no case was additional 
rauma recorded while the patient was being 
0 owed Tjig paucity of cases and the slight 
egree of increased slipping of the affected 
wrtebra would tend to indicate that there is 
fo a marked tendency for the deformity'- to 
increase 


n,,- unusual interest to report that 2 
number of cases, both of 
pensented symptoms and roentgeno- 
of of typical spondylolisthesis 

nnr. o lumbar vertebra, have subse- 
quently become married to each other. Two 

recent roent- 
have been made of the 
jjmbosacral spines of these children, both 

arp child, now 17 ymars of 

lunomplete sacralization of the fifth 
.1 ^ I’ertebra is present. In the second 


‘ ^2 years of age, there is evidence 


1 1 ■' “S'-’ cviucjitc 

Sinr ^ ° fifth lumbar vertebra 

^lUlv chsease process is known which is 
of oif n ^ 5 ° , ™ narrow transverse defect 
and fneninm of a lumbar vertebra, 

ndi P^f^^jngists have reported no sur- 


roima, nave reportea no sur- 

fion involvement, inflamma- 


\ TTfciar U L, ItlUAmiilct- 

'0 ^tiological factor 


1 ; . ^ euoiogicai tact( 

the lesion is 

, gnmtai in nature is favored by lack of evi- 


'fence ai 7 

PostmnriArrf tinie of operative procedures or 
cUa .^'^^nruiations of callus formation 


aiiw; wfit .“'^tions 01 callus formation 
case nf ciefect No one has presented 
tniuma in ®P?”^yf°fisthesis attributed to 
fonnr! t previous roentgenograms 
^P'ne TtiP f 'I ^ normal lumbosacrai 
^5 per cent “^if^teral cases e.rist (in 

the^stS?n according to Willis), and 

sinking umfonmty of defects in each 


lamina are points against fracture as the etio- 
logical agent The laminm affected are them- 
selves often defectively developed The fre- 
quency of associated congenital defects in 
many patients in this series would further 
substantiate a developmental anomaly as the 
etiological basis 


INCIDENCE 

Interarticular neural arch defects have 
been variously reported by different authors 
as follows- (t) Ncugebauer reports arch de- 
fects in 5 per cent of spinal columns; (2) 
Willis, in 4 3 per cent of 748 American spines, 
in s 2 per cent of 1,520 human skeletons, and 
in 6 per cent of cadavers, (3) Shore, in 9 i 
per cent of 56 Bantu South African native 
skeletons, (4) Stewart, in 39 per cent of 187 
spinal columns from Eskimos living north of 
the Yukon, and in 14 7 per cent of 225 spinal 
columns from Eskimos living in or south of 
the Yukon; (5) Mitchell, in 3 per cent of 
European skeletons, and (6) Congdon, in 5 
per cent of 200 skeletons of American abo- 
rigines 

Bohart, in 1929, examined roentgenographi- 
cally the spines of 931 employees of the Belt 
Railway Company in Chicago, in almost 50 
per cent of whom spinal variations and anoma- 
lies obtained Three of these individuals had 
spondylolisthesis Herndon found 2 cases of 
spondydolisthesis in treating 941 consecutive 
cases of back injuries m industrial employees 

During the 4 year period from 1934 to 
1937, 2,683 patients were e.xamined at the 
New York Orthopsedic Dispensary and Hos- 
pital who presented evidence of congenital 
deformity or mechanical instability of the 
lumbar spine A further group of 503 pa- 
tients presented evidence of other conditions 
involving the lumbar spine During this 4 
year penod, 108 patients with spondylolis- 
thesis and 7 patients with spondylolysis were 
examined, a total of 115 patients This repre- 
sents an incidence of 3 5 per cent in the group 
of 3,301 patients e.xamined because of signs 
and symptoms referable to the lumbar spine. 
In comparison with other reported figures this 
incidence would suggest that interarticular 
neural arch defects occur in many individuals 
without producing symptoms 
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PATHOLOGY 

In spond>lolisthesis the break in the osse 
ous nng IS always found between the articular 
facets, the inferior facets remaining attached 
to the lamiax Thus the body of the affected 
%ertebra with its superincumbent weight loses 
bone connection with the spinous and inferior 
articular processes that anchor the trunk to 
the pel\is The defect may be unilateral but 
IS usually bilateral (Fig i) In tbc slipping 
forward of the fifth lumbar \vrtebra onI> the 
anterior portion of the vertebra is affected, 
there being no real unlocking of the inter 
articular joints (Fig j) T^e soft tissues 
elongate and undergo pathological changes 
not unlike the response to strain in unreduced 
congenital dislocation of the hip where the 
capsule and muscles are stretched and thick 
ened with weight bearing 

SYllPTOMS 

Pam m the low back was practically the 
univ'ersal chief complaint that was cncoun 
tered m this senes of patients, with con 
siderable variation in the mtcnsUj of the 

f iam However, 13 individuals were entirely 
ree from pain and in 10 instances the de 
[ormtty was an incidental finding upon exatni 
nation of th** pati<*nt foe other conditions 
Weakness, fatigue or stiffness m the low 
back as opposed to ilefinite severe pain 
caused several patients to seek treatment 
Low ba^ pain ranging from an occasional 
ache to constant, severe pain occurred in *55 
patients Thirty sit individuals locahrcd 
their pain at the hip, r? in the buttock, and 
9 m the coccyx Radiation of pain down the 
leg was present in 139 individuals and con 
fined to the distribution of the saatic nerve 
in 27 of these patients Ten individuals sul 
fered pain in the foot down to the toes Pa 
tients suffering from paraplegia as'Wtiatid 
with spondylolisthesis have been reported in 
the hteralure but were not found m this 
senes Duration of symptoms varied from 
12 hours to 30 years The average duration 
of symptoms was 50 months 

The clinical picture of the patient sufft-nng 
from severe spondylolisthesis has been classi 
cally desenbed by Turner and Tthirkin with 
particufar attention directed to the lumbar 


lordotic hollow, shortened trunk, prominent 
spinous process of the fifth lumbar vertebra, 
and fatty skin folds above the iliac crests 

Although several patients in the senes 
presented complete anterior displacement, 
with the fifth lumbar v ertebra rotated on a 
transverse axis so that its inferior surface 
rested upon the proximal portion of the an 
tenor surface of the sacrum, the usual chnical 
picture was less clearly defined Diminu 
tion m the anteroposterior diameter of the 
pelvic inlet has been especially noted by 
obsfetncians 

lathis senes, 103 patients presented lumbar 
muscle spasm One hundred and thirty four 
wtretenderonpressurcover tfiespinousprocess 
of the fifth lumbar v ertebra Increased lumbar 
lordosts was found in 92 instances although in 
30 others there was decreased lumbar lordosis, 
ali confirmed by roentgenograms In 43 pa 
tients the spinous process of the fifth lumoar 
vertebra and m 5 patients the spinous proccs# 
of the fourth lumbar vertebra was prominent 
7n 2 oases there w as a kyphosis of the lumbar 
spine Spine flexion was limited by pain in 56 
individuals Forty threeweretinderonprcs 
sure over the sacroiliac region, 8 over the 
sacrum, and 7 over the eoceyt Thirty five 
patients presented a list of the trunk, and 20 
others bad an associated scoliosis 

There were 175 males and 138 female pa 
lients in the sews The youngest patient was 
2 sears of age, and the oldest 76 years The 
average age at first examination was t-t yP^irs 
Tbc average age at onset of symptoms was 
30 years 

SOESTGtNOORAPKV 

Inteiptetalion of the roentgenographic cx 
amination of each pitient in this series was 
made by Dr Albert B Ferguson, roentgenofo 
gist to the New y ork Orthoprdic Disjrensan 
and Hospital In all ca^s it was j routine pro 
ledure to taki a lateral picture of the lumbo 
Mcral region one anteroposterior view and 
another anteroposterior view at an angle of 
45 degrees the latter film showing the «acrum 
and sacroiliac joints hotter and the rchtion 
sfap of thv transverse processes of the la^i 
lumbar vertebra to the laltral masses of the 
saentm 
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Spondylolysis or spondylolisthesis was found 
m the second lumbar vertebra in 3 individuals, 
m the third lumbar vertebra in 6 patients, in 
the fourth lumbar vertebra in 35 instances, in 
the fifth lumbar vertebra in 267 individuals, 
and in the sixth lumbar vertebra in 2 cases 
Complete failure of fusion of the lamince to 
the pedicles was present in 257 patients In 
37 indhiduals asymmetry of ^e articular 
facets was also present, and increased obliq- 
uity of the articular facets was noted in 61 
others Arthritic Upping was found in 40 
patients ^ In 40 instances there was proximity 
of the spinous processes of the affected verte- 
hrs Thinning of the intenmrtebral disc was 
present m 3 2 cases In 1 56 patients the lumbo- 
sacral angle exceeded 40 degrees. Posterior 
sacral defects were noted in 45 patients. 

In 6 patients the lesions of both spondylo- 
listhesis and spondylolysis were found in 
diaerent vertebrae There were 6 cases of uni- 
ateral spondylolysis in which the neural arch 
defect was confined to one side, the opposite 
laminar development being normal 


differential diagnosis 

Careful physical examination with proper 
roentgenographic study of the patient are the 
^sential factors in establishing the diagnosis 
u spondylolysis and in no other condition is 
‘^^r^cteristic defect in the lamina 
icn IS always localized to the interarticular 
^rtion of the posterior arch between the 
,, mferior facets In spondylolis- 

added a slipping forward of the 
riJf a ^ I^requently there is an asso- 

tpK 1 '^^^^^^dcvelopment of the posterior ver- 
enm^ There is anteroposterior broad- 
, sacrum m relation to the vertebral 
IpciJ ° lumbar vertebra, when the 

esion IS located at the lumbosacral joint 

lumbosacral 

,, ^‘^ODipanied by either a dislocation 
kmln or fracture of the facets The 

Marr! intact, the facets going for- 

of There is usually evidence 

Thorn • ^ o™^ntion at the site of the lesion, 
in evidence of developmental changes 

fifth li '■^Po^i'O’dor diameter of the sacrum and 

There is a sep- 
nn of the spinous processes. 


In Pott’s disease an effusion, even though 
mild, is present There is bone destruction, 
caxdtating the vertebral body; there is usually 
a kyphos in the aUnement of the spinous proc- 
esses; there is no separation of the vertebral 
body fonvard from the arch unless there is 
great destruction, in which case there will be 
evidence of sequestration. 

In Kuemmell’s disease there is simple wedg- 
ing of the vertebral body. No features of 
spondylolisthesis are present 

In osteomalacia there is wedging of the ver- 
tebral body Often there is expansion of the 
intervertebral disc. The lesion is almost al- 
ways multiple and no features of spond}do- 
listhesis are present. 

Malignancies do not tend to induce dis- 
placement or deformity of the vertebral body 
The destruction cavitates the vertebral body 
and does not represent a pressure loss of sub- 
stance 

Congenital dislocation of the hips and coxa 
vara may be ruled out by the condition of the 
hips in the absence of signs of spondylolis- 
thesis in roentgenograms of the lumbar spine 

Interarticular neural arch defects or luxa- 
tion of the vertebral body are usually not 
found in roentgenograms of the lumbosacral 
spine in those patients whose symptoms follow' 
rupture of the nucleus pulposus of the inter- 
vertebral disc or h)'pertrophy of the ligamen- 
tum fiavum. 


OPERATION 

By means of the spine fusion operation bony 
continuity is restored between the lumbar 
spine and the sacrum Solid bony fusion pre- 
cludes further anterior displacement of the 
affected vertebral body The operation essen- 
tially extends the sacrum in a proximal 
direction Fusion of the fifth lumbar vertebra 
alone to the sacrum, w’hen the spondylolis- 
thesis affects the fifth lumbar vertebra, is in- 
sufficient to restore bony continuity Fusion 
from the fourth lumbar vertebra to the sacrum 
has been found practical in cases wdth spon- 
dylolisthesis of the fifth lumbar vertebra, and 
it is not essential to include the third lumbar 
vertebra in the fusion area as w'as done in 
several instances in this series The third 
lumbar vertebra must be included in the 
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fusion area, howe\er, when the spondjdo 
listhesis js present at the fourth lumbar \er 
tebra 

The indication for operation procedures is 
usuall> determined by the degree and duration 
of pain In other words, when the pain be 
comes so 6e\cre that the sufferer demands 
rtlief not obtained bj conservative methods 
of treatment, the operation is definitely m 
dicated Once the diagnosis has been eslab 
lished and there arc no contra indications to 
operation because of age or physical condition, 
the patient is advised to undergo the operative 
treatment The giving of such advice has 
caused many patients m this senes to seek 
other forms of treatment elsewhere before 
conservative methods of treatment, including 
physiotherapy and local support, could be 
instituted 

The first spine fusion m this series for spon 
dy lolisthesis was done on October tj, 1914, 
and the first fusion operation for spondylo 
lysis was performed on March 28, 1928 One 
hundred and ten patients have been treated 
by the spine fusion operation, performed m 
each instance according to the technique first 
described by Dr Russell A }fibb> One 
hundred and two of thc«c patients had spon 
dylolisthcsia and eight had spondylolysis Oc 
casionaljy the spinous process of the third 
lumbar vertebra or bone from the adjacent 
posterior superior iliac spine haa been utilised 
as a source 0/ additional bone chips /or rein 
forcement No bone graft or osteoperiosteal 
graft was used because multiple bone chips 
are considered preferable for the puiTWses of 
fusion In one inclividual an osteopenoslcal 
graft inserted at another hospital had to bt 
removed before faaon could bt. obtained The 
duration of each operation ranged as a rule 
between one and one and one half hours A 
typical fusion mass is shown 8 months follow 
mg operation for spondylolisthesis (Tig 3) 

Anterior approa<>h to the lumbosacral region 
of the spine has been utdiaed in fusion opera 
tions for spondylolisthesis by Bums and by 
Mercer Necessity of invading the peritoneal 
cavity plus possible bemorrhvge from the 
lumbar veins which be anterior to the lumbo 
sacral area to mention no further teihmcsl 
(lifFicuhiia arc sufficient reasons for hesitancy 


in using the anterior approach method in the 
light of results as obtained by the spine fusion 
according to the technique of Hibbs performed 
through the posterior approach No method 
has been found to assure reduction of the 
anterior luration of the affected vertebra in 
this series In several of the patients, plaster 
jackets were applied under traction m an 
effort to reduce the deformity but review of 
these cases fails to indicate any reduction of 
the anterior slip of the involved vertebral 
body 

The treatment following operation con 
sistcd of a period of recumbency in bed for 6 
to 12 weeks during which tune a light steel 
spinal brace extending from the shoulders (0 
the sacrum is worn The length of time the 
patient wears the bract while ambulatory 
varied between 3 months and t year depend 
mg upon the type of the individual patient 
and solidity of the fusion mass as judged from 
roentgenograms The optimum period is now 
deemed to be 12 weeks of recumbency follow 
tng operation as a minimum, with nmbula 
torv wearing of the spinal brace for at hast 
6 months follow mg the operation 

In Ibis series there were no operative 
deaths There were 3 infections one of which 
wa« due to mixed Staphylococcus and Strep 
fococcus in/evtjon, and 2 due to Staphvlo 
coccus alone All 3 infections cleared up after 
incision and drainage of the operative wound 
and all 3 patients rlemonstrafid a solid fusion 
mass in roentgenograms subsequent to opera 
tion In a few instances the meningts were 
opened unintentionally during operation with 
no iH ixsults to the patient 

Mthough 22 or 24 per cent of the 01 pa 
tients included in the follow up study of the 
operated cases developed a failure of fuwon 
or pseudoarthrosis this apparently high in 
adcnce of pseudoarthrosis « not copsidcrc<l 
surprising m vnev of the very s<’\ert strc'.vcs 
and strains which beset the lumbar vpinc and 
more especially the lumbosacral juncture 

FOLLOW IP STLDV 

Nineteen patients operated upon because 
of spondvJolisthcsis were followed after opera 
tion less than i year and theref^, art not 
included in thi follow up study The efficacv 




I Torty-five degree anteroposterior view shoumg Fig 2 Lateral roentgenogram of spondylolisthesis of the 
interarticular defect m spondylolisthesis of the fifth lumbar vertebra present m.a female patient 34 years 
a lumbar vertebra in a male patient 15 years of age of age 


? the spine fusion operation must, therefore, 

6 judged from the results obtained in 83 
patients with spondylolisthesis and 8 patients 
y “spondylolysis, a total of 91 patients One 
UMred and twelve fusion operations were 
Perormed upon these 91 patients, as 14 pa- 
lents required secondary operations for repair 
pseudoarthrosis The shortest follow-up 
period included was i year There is i patient 
0 has been followed for 19 years The 
^erage follow-up period for the 91 cases is 
byears ^ 

Seventy-four patients, or 81 3 per cent of 
§™up, were entirely relieved 
of ®PU“udve procedure Several 

lahn patients have returned to work as 
uW^’ii painter, or machinist, 

mrb ,®trates that it is possible for these 
Thirl* ^ resume former occupations 

3 per cent, have been 
uprp spine fusion operation, but 

nain entirely relieved from all low back 
onlv these individuals complain 

bad ^ an undue sense of fatigue in the low 
ch area after long hours of work In 7 of 



Fig 3 Lateral view of spine fusion mass extending 
from the fourth lumbar vertebra to the sacrum ‘•ame 
patient as show n m Figure 2 
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the group rocntgcnographic evammation in 
dicatcs the presence of pseudoarthrosis in the 
spine fusion mass, but further operaUse 
measures ha\c been dentd by the patient 
No patient in this class is suffering from pain 
as intense as that present before operation, 
and all have secured more than per cent 
improvement in relief of their prt operative 
pain 

Four patients or 4 4 per cent of the 91 pa 
tients jn the follou up stud}, have not been 
improved b} the spine fusion operation One 
of these patients shovicd no fusion present 5 
} ears after the spine fusion operation At that 
lime a refusion operation was performed m 
another hospital, following which the patient 
died with urinar> suppression due to a chronic 
nephritis In the other j patients there was 
rocntgcnographic evidence of pseudoarthrosis 
in the spine fusion area A refusion operation 
was therefore indicated, and was performed m 
another hospital in i instance Permission for 
refusion has been withheld m the second pa 
tient, and is contra indicated in the third 
patient who suffers from a severe cardiac 
lesion 

The ability to secure solid bon} fusion m 
tht spine fusion mass varies indiv’iduall} due 
to factors which are obscure at the present 
time Ten patients underwent refusion before 
securing solid bony union Three other pa 
tients had 2 refusion operations performed 
before solid fusion was present In i other 
patient it was necessary to perform 3 refusion 
operations Co operation of the patient is 
considered to be of uppermost importance 
Tht best of nursing care with gentleness in 
turning the patient while in bed, is a prime 
requisite A well balanced diet, adequate m 
vitamins is also thought important These 
patients arc encouraged to increase their con 
sumption 0/ milL follow tng the spine lusion 
operation 

CONSERVATIVE TRFATMENT 

Many patients in this series feared and re 
fused operative measures to secure relief from 
their symptoms, or were considered poor can 
didatcs for the spine fusion operation because 
of advanced age or physical condition Fre 
quintly physiotherapy in the form of local 


heat and massage to the lumbosacral region 
postural ecercises to reduce lumbar lordosis 
a firm bed, and support to the lumbosacral 
spine with a belt or corset, will afford sympto 
matic relief to these patients Fifty of these 
individuals have been followed from r to 
years Thirty one, or 62 per cent of these 
patients, have had no improvement in their 
condition from the conservative methods 0/ 
therapy Ten or 20 per cent of these indmd 
uals, have been relieved somewhat by con 
servative treatment, and only 9, ot t8 per 
cent, have been entirely relieved from recur 
fence of their symptoms 

SUUM4RV 

1 Two hundred and seventy one patients 
with spondylolisthesis and 42 patients with 
spondylolysis, a total of 313 ca«es, are re 
ported 

2 A follow up study of 91 patients who 
underwent spine fusion operations, after the 
technique of Hibbs, between October 13 1914, 
and February n, is reported 

3 There were 175 male and 138 female 
patients in the series 

4 The age at the time of c'camination 
varied between 2 and 76 years of age, the 
average being 34 y ears 

5 There was no operative death in the 
senes 

6 There were 22 patients, or 24 per cint, 
who developed failure of fusion or pseudo 
arthrosis many of whom were relieved bv 
repair of the pseudoarlhro‘'is at a second op 
eration 

7 Thirty-one patients or 62 percent of 50 
individuals studied failed to obtain relief from 
conservative methods of treatment 

8 Seventy four patients or bi per cent 
of 91 individuals receiving the operative treat 
meat were compidely relieved of symptoms 

9 In spondylolisthesis or spondylolysis a 
spine fusion operation is considered to be the 
method of treatment best calculated to gi^ 
permanent relief from symptoms and to bt 
fully justified by the results obtained in this 
senes of cases 

10 Fvidcnce is presented which tends to 
confirm the theory that the lesion m spondyl 
oJistbesis and spondylolysis is essentially a 
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congenital developmental defect in the inter- 
articular portion of the laminre of the involved 
\ertebra rather than the result of trauma 
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FRO\f THE kr^GS COLLEGE m^PJTIL 

TRACHE07 OM\ 

TERENCE CAUTHORNE F R C S , London, Englatid 

T RACHEOTONH consists m oiaLing an The picture produced bj larvngeal obstruction 
opening into the t/ocheo behn the depends hrs^h upon the time Khteh «ucA an 
Iar>nx and to be successful ihc opening obstniction takes to develop Ujien theon^et is 
must be be/ow the obstruction that sudden and the rate of increase fast, the svTnp- 
makes the operation necessary and u must be toms, signs and the remedv required arc onlv 
m^nfamed free from subsequent obstruction too obvious, even to the lav eve When the oh 
The operatiori is simple provided that it can be struction increases slovsij the significance of the 
done without undue haste and in good sur{,ical panorama that graduallj unfolds itself maj not 
surroundings Moreover, anj possible dangers alna)*s be appreciated in the earlv stage* or if 
^ easuj avoided bj obejmg the fen «ell it is surgical relief mav be withheld in the vain 
defined rules that will be described later, and no hope of a »pontaneous cure 
complications are likelj to follow a good opera 1itspiroti>r\ sislfm Audible respiration is the 
tion that receives proper attention afieruard Jt most obvious sign o/iar>TigejJ obstruction and is 
should be the aim of ev erj doctor who has to deal present m ev erj case The pitch and implit jd" 
with a case of larjngeil obstruction reomring of ihesound mav depend foa cerwin CTtentupon 
tracheotomj to plan the operation so that « nia> the age and sex of the patient and upon the degree 
be earned out in a deliberate, order!} and vn of ebstnieuon Thetimhreolthesound honc\er, 
hurried manner If however, larjngeal obsinic is constant in all cases It can be producftl b) 
tion dev eiops rapid!} , or if medical ad% ice is not au} one at » ill b) making a lorceo inspiration 
sought until the obstruction is in an advanced vnth the glottis nearl> closed It is \isuall> 
<tage a humed operation in unfavorable sue described a> errorne and must be cliitmguishcd 


from obstruction m the lower part of the tracheo- 
btoocfvial tree m which the noise is a tr*rrr 
usuall} more noticeable on expiration This is 
rather an important point because the wnterhas 
been isked on more than one occasion to pet 
form a tracheotomy on a patient with obstruc 


roundings ma be essential v( life ts to be sav^ 

It vs the purpose of this article to describe the 
deliberate operation step by step, not only be 
cause this IS the method of choice but also be 
cause a thorough appreciation of the planneil 

operation will aid the surgeon when circum - ^ . .. .. 

stances demand the burned operation as a life tion m the lower part of the trachea Kid the 
saving measure referring phvsician trained h» ear to rccogf«?c 

indicatiovs diflerence between a crow and a wheere he 

Tracheotomv is required when obstruction al or would have reabseri that ibc obstruction coukf 
about the Jarvnv so diminishes ihc respiraloiy not be relieved bj ir'icheotoniv 
exchange that it is insufficient lor the needs of the At the on*ei of laryngeal olMruclion judiule 
b^v when it rest Tracheotom) ms) aJsJ be respiration nvwy not be noticed when the brea n 
required as a nrehmmarv stage in certain opera ii*g is quiet and shallow’ tn> ihinc that mav in 
fion« on the air passages Fina)!> jj has been creAX the rate or extent of the respiratory ex 
recommended recently m certain cases of tracheo- change will tend to initiate or augment auai 
bronchial suppuralion w«pi/atJon This accounts for the phenomenon 

Larv’ngeal obstruction mav be protluced bv a not infrequenllv seen in children where a u oi 
vanetv of causes but as the most urgent con strugglwig for breath awl rapiil and etaggera < 
sideration is to relieve the condition it will be respiratorv effort* are succeeded bv 

better to consider m detail the prominenl features which the quiet and shiHoiv 

of [arvngcal obstniction niberthan toenumerate meMs cause ibe audible 

a Ii^t of conditions that may cause n In bntf even case of audible respiration should 

7^2 
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be considered as a potential candidate for trache- 
otom} For the large majonty of these cases 
tracheotomy will not be necessary, but an atti- 
tude of preparedness wall go far to avoid the trage- 
dies resulting from the neglect of one of nature’s 
greatest danger signals 

The bringing into action of the accessorj' mus- 
cles of respiration m conjunction with other signs 
indicate laiynigeal obstruction In this connec- 
tion it IS worth while mentioning the significance 
of the alternate penods of quiet sleeping and 
chobng fits with waking that are so characteristic 
of increasing obstruction WTiile the patient is 
conscious the voluntary or accessory muscles of 
respiration are brought into use, but as the pa- 
tient falls asleep the voluntar}' muscles stop 
norkmg This may not be noticed for some sec- 
onds or minutes, but gradually diminished air 
entrj' calls for deeper respiration and this causes 
choking and the patient awakes 
The soft tissues which clothe the thoracic cage 
®a> be indrawn on each inspiration This can be 
seen at the suprasternal notch, in the supraclavic- 
thr region, and between the ribs It should al- 
ws be sought for, and the degree and extent of 
Ihe indrawing is a rough index of the seventy of 
the laiyngeal obstruction On inspiration the 
wsh of air acts on the soft tissues surrounding 
the upper margins of the latymx and draws them 
tn, thus further narrowing the already restncted 
^imay It is this mechanism which accounts for 
the increased distress that is noticed wnth forci- 
hie inspiration and is such a marked feature of 
he complaint in children WTien the laryngeal 
obstruction is very gradual in its onset and ex- 
remely slow m, its progress, such as m the case of 
^ ueoplasm, the patient learns to economize in 
movements and may reach a very' 
th , tolerance to the obstruction, so 

at Me IS possible with an airways that would 
a\e been totally inadequate if the onset of the 
condition had been rapid 

n the terminal stages of laryngeal obstruction 
of^ mechanism is likely' to show' signs 

exhaustion, and the respiratory movements 
®ore gentle until at last they quietly 
'•ease forever 

^J^ardiovascular system In advanced stages of 
obstruction diminished oxygenation 
m T\i? u ^ result in cyanosis, and the degree 
'if reflected in the skin depends upon 
Eon factors In those cases m which there is a 
. , peripheral circulation and a normally fresh 
. h cyanosis will be obvious In the normally 
cnfp’iT xvhom the heart is already 

e led by disease, cyanosis may be absent 


and there may only be increasing pallor wath a 
slightly' leaden or mauve tinge to indicate the 
true state of affairs This is especially noticeable 
in the most dangerous ty'pe of case under con- 
sideration, diphtheritic lary'ngeal obstruction m 
childhood in which the already enfeebled heart is 
handicapped bv a tremendous increase in work 
This results in pallor due to the poor peripheral 
circulation and such pallor may' only' give w'ay' to 
cyanosis m the ultimate stages of the complaint 
In other words, cyanosis may be obvious only as 
a terminal event and should not be rvaited for 
before advising tracheotomy' MTiat is not gen- 
erally realized is the tremendous increase in work 
that the heart is called upon to do in cases of 
respiratory obstruction In small children, in the 
presence of audible respiration, it is very' strongly 
felt that one of the most urgent reasons for 
tracheotomy is an increasing pulse rate and signs 
of dilatation of the right side of the heart 

PKE-OPERATI\ E PREP-XRATION 

Tracheotomy does not call for any special pre- 
operative measures apart from ensuring that the 
necessary equipment is at hand and in good work- 
mg order This is a x ery necessary' pre-operative 
precaution because tracheotomy' is a relatively’ 
infrequent operation, and unless periodically 
overhauled the instruments have a w ay of getting 
mislaid IITienever time w-ill permit, steps should 
be taken to proxade proper postoperative care, 
because the ultimate success of the operation 
depends so much upon this 

The method that w’lll be described is employed 
m the dime at King’s College Hospital xvhenever 
the condition of the patient wall permit The 
operation need not take more than 10 minutes 
and is always employed w’hen the patient has 
sufficient ainvay to enable him to be removed to 
a properly equipped operating theater Some- 
times the need for relief of lary'ngeal obstruction 
IS so urgent that more rapid methods must be 
employed, possibly m unfax'orable surroundings 
wathout all the equipment and assistance that 
may seem necessary Then the method employed 
to reliex-e the obstruction wall depend upon the 
resources ax'ailable and no definite rule can be 
laid doxxm as to exact procedure If, however, the 
cardial features of the more deliberate operation 
can be committed to memory', the undoubted 
difficulties of the life sax’ing emergency tracheot- 
omy xxill be minimized The strain of a hurried, 
and of necessity unsurgical, operation is so great 
both on the patient and the surgeon that no effort 
should be spared to bring a patient to operation 
m time to ax’oid this 
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IiK i A folded uhlch u pUcfdutidtrtbf shoul 
den extends the neck so (hst the trseheaisbrou^lit neatn 
li the surfiee 


Itiej/Aetif Any form of general anestheiic, 
however skilfully admvniswted ti bound to 
aggravate (atyngeal obstruction The possible 
.advantage of unconsciousness to the patient i$ 
far oiitweighetJ by the danger of increasing anj 
pre existing obstruction to the amtaj, and for 
this reason a general anesthetic cannot be 

recommended 

Subcutaneous infiltration of the operative 
areas with t per cent novocain not only renders 
the operation painless but iI>o dimmsshes the 
tendencx to Wccvlmg TV s fomv of anestbesva 
shoo'd a\ lays be wpUsyed w-heci time w iH allow 
Urgent dyspnea or infection in the tissues over 
Iving the trachea ntav reejuire operation without 
am form ol anesthesia at all 

Position The pvticnt should be King on hu 
back with 3 sandbag or folded towel underneath 



i Tbe inci k n has Clpo ed lh« pci Ir i h il mu 
tics and the line of «eparation t>ci«cen ih* fnu*<i< f Ihc 
i«o j if^can l>c »een in the cmitf 



Fi(t I Thefieldof epefalionshoviinf ihfprjnc>p.i)bDiJ 
marks thethytaulcaclila.,eal)oie the supMSlemal notch 
bekm and tnt *Centonia>toiJ nio<cks on eiiAer side 


the shoulders so as to extend the nerk and thus 
bring the trachea nearer to the surface The head 
«hould be extended on the neck and it most be 
kept slnctlv m the inidlint so that tlie nove chin 
and suprasternal notch are in one line Iny 
deviation from !}«!» JMjdbne pctfiuon will aiter 
the normal relaiionslnjis ol the trachea ami add 
to the difficulties of the operation This is so 
important that an assistant can be well cmploved 
tn steadvint, the heat} and seeing that it is krnt 
m the iwdiine It sometimes hxppwis that tre 
prone position with extended neck makes a par 
tial laryngeal obstruction complete Then in 
order to operate in an orderly unhuccied manner 
It tnav be necessarv to work with the pattent 
.ittiAg Up This IS not casv and should be coi> 
sider^ only m the non urgent caMiv of ohstnic 
tion where speed la not essential 

fif^/lralion Tlie skin awl subculn’'coua ti'iviies 
in the midfme of the neck ire mfilintcd with i 
per cent no>ocam from the thyroid tarlilage to 
kbcsapca^tcrnal notch \ band of infiltration one 
wcHwideis required and cm u^ualli lie obuineil 
with JO or to cubic centimvtefv of ifuid as much 
xs loo cubic centimeters may lie usev) nithoul 
any danger 

OPHItTKJN 

/irfiinw The surgeon stands on the righl side 
of the patient and the principal as«stanl of> ihe 
iefr Themofulc larynx and skin arc lived bs the 
thumb xnd muldlc finger of the lefi ha" I This 
w <i( special iroiioruncc m children in whom the 
larynx IS sen mobile and is oni of thv cs'cnti.-ii 
steps of the cmeq,enct operatJon Die tnps'on 
should erieiifj vcriicalh downward ftorci Ihe 
rnc.iidixrliligi for at ka't 5 mrhes and muslb< 
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Hk s The unimportant thyroid isthmus has been 
diMded betiieen ligatures so as to give better exposure of 
the trachea 


stactly in the midline The only exception to 
IS mle IS when the tracheotomy is required as 
^ prelimmar}' to a pharyngeal or }ar)Tigeal opera- 
>oa In such a case an oblique or transverse in- 
osion I or 2 fingers’ breadth below the cricoid 
canuagemaybe used 

‘Incision should extend through the skm 
lenoth i cervical fascia in its whole 

fnrra oleeding points are secured by artery 
conveniently be curved so that 
rfir c>r be used as 

hurried operation the incision 
preferably doivn to the 
nea, and bleeding is to be ignored. 

CKpd /rac/rea The deep fascia is m- 

duMtl strictly in the midhne, when the 
desnuf ^®*-''^cen the 2 sets of pretracheal mus- 



tn dm * r ^ cmiaren, oecause it is very easy 
Lomp . u midline, especiaUy to the left 

larlv tissue ivill be found here, particu- 

atiothpr n wound, and then 

stave fascia comes into view At this 

firmed u of the trachea may be con- 

In fhp Palpation -with the left index finger 
deen operation directly after the 

'n ivill be employed 

anyessent tracheal rings and continuing 

beLf u dissection It must be remem 
cartilamnn^' ^'^’ that m verj' young children the 
d'elv!ofr®Tf'^^® trachea may be decep- 

tbe trarhL of fascia lies 

A httle ¥ «PPF»rost part of the wound 

fo'd ckmf of tbo thy- 

third and fr,, isthmus usually lies over the 

retracted dn easily be 

0 downward If unusually high or diffi- 


cult to retract, the isthmus should be divided be- 
tween forceps without hesitation, as it is only of 
anatomical importance If special angular clamps 
are used on the isthmus they may, after it has 
been divided, be rotated outward, thus bringing 
the trachea more to the surface Incision of the 
investing tracheal fascia reveals the tracheal 
rings 

Intratracheal injection At this stage, if time 
permits, it will be advantageous to insert the 
needle of a hypodermic syringe charged wnth :o 
per cent cocaine betw'een 2 tracheal rings and to 
inject a few millimeters of the cocaine solution 
into the tracheal lumen This serves to lessen 
the spasm of coughing that would otherwise 
occur when the trachea is opened, and makes for 
what Its originator. Sir St Clair Thomson, 
describes as tranquil tracheotomj' 
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lleinosiasis At this stage all blccilmg points 
shou/d be ligatured and arter> /orcep'» remoicfl 
It IS importarit not to trust to the tcmporarv 
pressure of the arter> forceps to arrest hemor 
rhage, because jt not infrequently happens that 
unhgatured \es«els maj start to bleed after the 
vasoconstrictor effect of the local anesthetic ha< 
worn off In the hurried operation toth this and 
the preceding stages will be omitted and bleeding 
can be dealt with after the trachea is opened 
Opening the trachea The site of election is 
through the third and fourth tracheal rings Jn 
no circumstances should the cncoid cartilage or 
first ring of the trachea be cut across for fear of 
subsequent Iar)neeal stena:,is Insufficient jttcn 
tion IS paid to this essential point m manj of the 
descnptions appearing m tertbooks and possiblv 
onl> those who have the unenviable tasV of tr> 
mg to cure larjngeal stenosis realue how impor 
tant it J5 to maintain the integntv of the cncoid 
cartilage and uppermost tracheal rmg 
In small children in whom the trachea is vef> 
mobile it ma; be advisable to <(eadj the trachea 
b^ inserting a sharp hook into or just below the 
cncoid cartilage and hav mg this held b> an assist 
ant At this stage the end piece of a suction 
apparatus should be held near the trachea so the 
trachea! opening mav be kept free from secretion 
and blood prevented from entering the trachea 
With a fine bladed scalpel a *hort transverse 
incision lb made to one side of the center of the 
front wall of the trachea between the third and 
fourth tracheal rings Into this incision is inserted 
one blade of a pair of fine toothed forceps The 
tracheal wall is grasped by the forceps ami one 
blade of a pair of fine fully curved set sors is in 
serted and a small disc of the anterior tracheal 
wall cut awaj This disc should be the same size 
as the diameter of the tracheotomy lube so chat 
when the tube is in position it will fit lightly and 
prevent any escape of tracheal secretion or air 
itito the wound During this maneuver care must 
he taken so that the posterior tracheal wall is 
not injured bec3U<e the i loJent eeptratory effects 
that may accompany the ojiening of the trachea 
especially tf cocaine has not been prcviouslv in 
jected will bnng the postenor waff forward so 
that It may almost bulge into the tracheal open 
mg Even worse than this would be perioration 
of the posterior tracheal wall and inyurv of the 
esophagus ffiiis might happen if the scalpel were 
uidiscnminaCeJi plunged into the tnehea The 
nossibililv of this occurring can be prevented 
bv so holding the scalpel that onh a quarter 
of an inch projects beyond the end of the index 
finger 


An allernativc methol is to invise vcrijcilJv 
the third and fourth tracheal rings m the tnulhne 
and then to insert a pair of dihting forceps This 
Will be the procedure in hurried cases but if speed 
Is not es><ntial the careful remov al of a small disk 
of tracheal wall is preferred It makes introduc 
tiiMi and removal of the cannula easier and in 
the event of the outer cannula being accidentally 
displaced retraction of the edges of the wound 
Will enable the patient to breathe until skilled 
help IS av ailable to replace the tube 

Ittserhen ffj the trackeolomy lube The trachcot 
Oiny tube is now inserted with its pilot which u 
withdrawn when the tube is in position and the 
inner tube is inserted Prior to this one fourth 
in-h linen tape has been threaded on to the wings 
of the tube The inner 2 inches of each tape is 
guarded by a piece of rubber tubing which pre 
vents the tape from cutting into the sides of the 
Mound In emergency ca^es artidctal respiration 
and stimulants may be required al this stage 
The bleeding also that had been ignored prcvi 
ousfv, will not have to be stopped although the 
opening of the trachea wall have done much to 
lessen it 

Dresttni UTide the tube is held m position 
bv an assistant the wound is lightlv packed with 
i inch ribbon gauze impregnated with iodoform 
Under no circumstances should the part of the 
wound below the cannula be sutured for fear of 


surgical emphysema or spreading sep is Two 
squiresofgauzeareplacedoverthedre sing one 
above and one beiow the tube and the tipes arc 
lied around the neck over this 
The skin below the wound may be smeared 
with soft paraffin lonrcvcni irritation from secre 
tion Over all this vs placed a veil of oiled s'lk 
with a hole m the center through which ihe tube 
projects This helps to keep the dressing from 
being undulv soiled by tracheal secretion 

Aea^nio Before the patient leaves the theater 
a final inspection should be made to ensure that 
there arc no bleeding points and a note should be 
made of the respiration 'Sumcrous fatalities 
have been recorded fcom time to time that oc 
curred shortly after the trachea was ojicned 
Therc have often been to cases of fong ciandi^ 
laryngeal obstruction and il has been shown by 
Negus VhaV they ate due to acapma During the 
penod of larvngeal olistruclion (here has been a 
steady increase m the carlxm diovidc content ct 
the aKcobr air and also in the carbon diosui 
content of the blocxl Sudden removal of the 
obstruction results m this excess of carbon dioviiie 
suddeoh being reduced The respiratorv center 
has been accustomeil to an increased carbon 
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dioxide stimulus, and when this is suddenly- 
removed It refuses to respond Unless carbon 
dioxide IS available the patient may die from 
acapnia Therefore, provision should be made in 
the operabng theater and at the patient’s bed- 
side for a carbon dioxide-oxygen mixture to be 
aiailable if required 


POSTOPERATIVE CARE 

The relief of laiyrngeal obstruction by the pro- 
xisioii of an alternative airxvay does not mean 
that medical supervision can be relaxed On the 
contrar}', it initiates an entirely fresh set of 
therapeutic problems that require careful and 
constant attention if a successful outcome is to 
be attained The problems that are the immedi- 
ate concern of those responsible for the after- 
care are (i) the maintenance of a free airxx'ay, 
l2) the accommodation of the patient to the 
a tered conditions of his respiratory mechanism, 
(3) the neutralizing of the ill effects produced 
) prolonged obstruction on the lower respiratory 
fact In order that these problems may receive 
a attention they require, constant nursing 
pmusion IS necessary and certain special equip- 
nt must be available at the bedside It will be 
omement here to give separate descriptions of 
' ™Portant factors concerned 

It has already been men- 
mn V 1 } ^ ^T^^^cler of carbon dioxide and oxy- 
gen Should be at hand A trolley should contain 
filial ^ uuphcate cannulae, retractors, a tracheal 
tubes, lotion, cleaning material for 
boil secretion from inner tubes before 

niKu'^’ ^ apparatus with two or more fine 
‘■^^ters ready to be attached, and sterile 
-these are the essentials that should be 


si lUo Y j X , csacnuais cnat snouio 

of^every tracheotomy patient 


for tt Constant attention is necessary 

oecretion must be removed from the 


trarXo-i must oe removed irom tn« 

^^yaudibk-— 


'^'^sp'ration means that some part of 
obstructed, and it may be 
and rnn ° ^ catheter down into the trachea 

mav suction apparatus This 

It^l nrobaL^bf"*' laborious coughing 
tube r necessary to remove the inner 


mstaniuS , twamng, and this shoulc 


the 


SOllpa iiiucr I 

not be tnn cleaned before boiling It can 
diaree o? impressed upon the nurse 


;!“'se of He ease Hit he, Vam-'di'^ Tuk 


O'' '-'i UJ 

‘“al instant 
obstr 


:rurtmn “■'•'■^ntion be given to any signs o: 
‘ncreased tpc ^ ’ .^ndible respiration or rapidi) 

nnttt cLmfu "’“^npaents Should^ thi 
cannula become dislodged she 


shoulc 


remove all dressings, retract the xvmund edges, 
and wait for skilled help if she cannot easily 
replace the outer cannula herself Central heat- 
ing may reduce the humidity of the air, so that 
steps should be taken to remedy this Care must 
be taken, hoxx'ever, not to ox-erdo this, as it is 
felt that overuse of the steam kettle may do as 
much harm as it does good 
Accommodation to altered mechanism It is 
always advisable to protect the patient from 
rapid changes of the temperature of the inspired 
air bj’- means of a tent or screen around the head 
of the bed One of the most important reasons 
for constant supervision during the first few 
hours after the operation is that the patient is 
depnxed of his voice and is unable to call for 
assistance Some slight difficulty in swallowing 
may sometimes be experienced, but encourage- 
ment with sips of water wiU usually overcome 
this Excessive coughing may cause some dis- 
tress, as the alteration of the normal coughing 
mechanism may make the bringing up of tena- 
cious secretion a laborious matter This can to a 
certain extent be overcome by using a suction 
apparatus to aspirate tenacious secretion from 
the trachea 

Lower respiratory tract The removal of retained 
secretion can be assisted by the suction pump, m 
the way just described At this stage it is wiser 
not to give any sedative that might in any way 
obtund the cough reflex In order to assist expan- 
sion of the lungs the patient should be sat up- 
right and encouraged to move from side to side 
so as to prevent stagnation at the bases of the 
lungs An additional help in this direction xvill 
be the admimstration of the carbon dioxide- 
oxygen mixture for a few minutes ex^ery hour 
YTien the secretion is very thick and tenacious 
the administration of alkalis may help to loosen 
it Cases of laryngotracheobronchitis in xvhich 
there may be a tendency to form crusts within 
the trachea and bronchi must be watched care- 
fully Increased respiration rate, distress, and on 
examination of the chest little or no expansion 
and air entry indicate blocking of a mam bron- 
chus with a plug This calls for bronchoscopy 
which m sex'ere cases may have to be repeated 
frequently 

Dressing This xxill require frequent changing 
during the first day or txvo The gauze squares 
should be changed whenever they are soiled, xvhile 
the iodoform gauze packing in the wound should 
be changed at least once, if not twice, ex^ery 24 
hours It is rarely necessary to change the gauze 
more often than this and if the surrounding skin 
IS kept protected by sterile soft paraffin no irrita- 
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tion from being constaatlj balbed m secretion 
should occur 

At e\erv change of dressing the opportumtv 
should be taken to examine the wound for anv 
Suggestion of spreading sepsis or surgical einph> 
sema All assistants should be w arned not to use 
gaure with loo^e threads and neicr to use wool 
because these can easily be inspired into the 
tracbeobfondual tree The same thing applies 
to bhnkfts which should not be allowed near 
the tracheotomy tube for fear that fluff from 
them may be inspired 

Geherd Tfpattnent will ruturalls be directed 
toward the cute of the laryngeal obstruction but 
IS beyond the scope of this article Adequate 
nourishment is essential and a large fluid intake 
must be encouraged 

tVhen the cardiovascular system has been sub 
jected to strain, small but regular doses of brandy 
should be gi\ cn or more severe cases may require 
some form of digitalis or one of the more powerful 
cardiac stimulants such as coramine 

As soon as the general condition of the patient 
will permit^ he should be encouraged to more 
from his beef This will help to ererci<e the lungs 

Decannufehen This must be a gradual process 
As soon M the patwnt can breathe comforubly 
nich a finger over the tracheo(om> tube it should 
be half corked When the patient can sleep com 
fortably mth this, the halt cork can be r^Uced 
bj a complete cork Comfortable sleep with the 
tube complete!) corked is the indication for 
decannulation 

Th.<' o*tum to breathing ma>, at 

first, cause slight dyspnea espeaally m childreo 
If decannulation is too rapid the dv^pnea may 
result in panic, exaggerated respiratory efforts 
and an increase m the d>spnea possibl) sut&aent 
to Call for recannulation Once this has hap 
pened the chdd will Jose confidence, and lurtVer 
decannulation may be quite diftcuU 

Recanmilation This small maneuv er has been 
the cause of so much trouble that ii deserves a 
paragraph to itself Durinj, the tirsl lew days 
after a tracheotomy it is not as a rule necessary 
to choJige the outer tube bbouid il become 
necessary it must be done bv the surgeon or a 
skilled assistant 

It 13 in the cases that base been deiannulaied 
too soon that the chief difficultie-* an^e It may 
be some hours after decannulation before the 
nece^sitj for rein«ertiijg a tube is apparent 
Unless a disk had been cut from the trachea at 
the time of operaUon this may be difficull In 
any case it should not be attempted without a 


good l^ht, dilating forceps and, if available, a 
suction pump II wall simplify mailers il the 
wound IS packed for a few mniBcnls nitlj gjme 
wrung out of s }4 per cent cocaine This proce 
dure IS given special mention because the writer 
has found that the re introduction of a pacheot 
omy tube some time after it had been removed 
has often caused considerable trouble especalh 
to those who approach theproblem overconfident 
and not prepared 

SOMVtXRV 

r Tracheotomy is required to relieve increas 
ing laryngeal obstruction and should not be post 
poortl until the urgency of the symptoms demand 
a humed operation 

a General anesthesia increases Gie danger of 
the operation Local infiltralion renders the 
operation painless and reduces bleedin|f 

3 The midline position a nudlinc incision, and 
imdline dissection will expose the trachea and 
avoid other important structures. Deviation 
from this midline rule is the commonwt cause of 
operative difiiculcies 

4 The trachea must never be incised above 
the seiond nng but preferably through the third 
and fourth This mil avoid the possibility el sub- 
sequent larvngeal stenosis, a perenaoent tube, 
and loss of voice let bfe 

5 The intPlTacheal initcuon of a few milh 
inctets ot cocstne and the eieis on e^ a d k of 
tracheal wall instead of the usual vertical s'lt a e 
modifications of the ttadiuooal tec^’r qie that 
male the operation more tranquil and thr after 
treatment more stispie 

6 Carbon diowde should he st hand both in 
the operating theater and at the bedside m ca«e 
acapnia should develop This applies especially 
to cases of long standing laryngeal obslruciion 

7 WUt cate demands constant nursing alten 
tion and is directed toward keeping the ainrav 
efear adyusting the respiratory mecham«m to 
altered cond tions and combating the effects ot 
laxyogeal obstcucUon on the loiver respiratnrv 

^ D"Ca"ttilaUon should bt gradual and should 
not be attempted until the patient can sleep com 
CotUbly wvth the tube completely corted 
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A NEW ASEPTIC DOUBLE-VALVED TUBOGASTROSTOMY 

JACOB A CLASSMAN, M D , Chicago, Illinois 


T he wnter introduces a new, simple, and 
improved method of gastrostomy which 
is accomplished by a technique that is 
aseptic throughout * This technique was 
developed to replace the long and comphcated 
procedures employed today, in which excessive 
clamping, ligating, cutting, and sewing as well as 
exposure of the peritoneal cavity to contammat- 
ing substances from the gastric content, are ob- 
jectionable features 

STAGES IN THE EVOLUTION OE GASTROSTOMY 

Here a few remarks may be devoted to those 
s ages in the evolution of gastrostomy which lead 
0 the wnter’s new step In 1893, Ssabanejew de- 
vised a method of gastrostomy m which a cone of 
formed by traction upward with an 
IS forceps and brought out to the exterior A 
second smaller incision was then made nearby 
rough the skin and subcutaneous layer, and the 
cone earned to it by tunnelmg through the sub- 
between the 2 incisions The 
j ^ after being brought through the 
nd skin incision and attached to its edges, is 
rhen opened 

described a circular valve meth- 
vurse-stnng sutures were placed at the base 
of stomach xvall to fix it in place An in- 
stni/Hf made into the apex of the conical 

inp edges inverted, and the result- 

a nrr 1 sewing its rim, thereby creating 

liimpn'^ f projecting inward toward the 
'umen of the stomach 

^ontan described a valvular gastros- 
divpH,^ i''”^ produced by elevating a conical 
forrpnJ^ c ™ stomach by traction with a 

invamn f orown to the abdommal incision, 

puncturing it It is 
Penrlpnii u ^p^ombles the method devised inde- 
In Senn in the same year 

working mde- 

antennr ^ if other, developed a flap from the 
“^nor wall of the stomach; consisting of all 

College o^MeVafe; March °f tll.no.s, 

in the Deparlment'S'^Anatnmv*’ P'i’fnctcd 
>ise of si^.cme 111 Illinois, Col- 

Knmpmeier, piofes- 
I nsi e KraTson nr (v I™™! To him as m ell as to 

L ¥ Dnvison, and Dr 

".ruer is greatly indebted for their invaluable help 
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layers, which was converted into a tube, lined 
with gastric mucosa, one end of this tube repre- 
senting the opening into the stomach, and the 
other end the mouth to the exterior Depage 
acknowledged Janeway’s work, but it is estab- 
lished that pnority really belongs to Depage 
This method of gastrostomy proved to be ineffi- 
cient because of the absence of a valvular struc- 
ture 

In 1929, Spivack greatly advanced the surgery 
of gastrostomy by combining the tube formation 
of Depage and Janeway and his own method of 
forming a valve by invaginating aU layers of the 
stomach wall, thereby evolving a very useful and 
efficient tubovalvular gastrostomy Later Mc- 
Nealy and Thorek contributed to Spivack’s opera- 
tion by attempting to seal off possible pomts of 
leakage with omentum and falciform hgament 

DOUBLE-VALVED TUBOGASTROSTOMY 

The great mortality rate following present day 
methods of gastrostomy is readily explained Pa- 
tients who require gastrostomy are those afflicted 
with esophageal obstruction of a benign or malig- 
nant nature Pathological conditions of this sort 
weaken the patient to such an extent that by the 
time an operation is advised and accepted, marked 
emaciaPon has already set in, primarily because 
of the prolonged period of starvation. Obviously, 
such persons, who in most instances are past mid- 
dle age, cannot tolerate any abdominal operation 
of long duration The contamination of the peri- 
toneum and the severe shock of surgical manipu- 
lation weaken the subject, so that death is a com- 
mon sequel It is estimated from the writer’s 
gastrostomies on a senes of dogs and on human 
patients that the duration of his method is 
diminished from approximately i to hours 
which is the time required for the present day 
improved, but more intricate, gastrostomy, to 
about 20 to 30 minutes, thereby greatly reducing 
the mortality rate. 

The method here described furnishes a double 
valve of excellent function and in the cases in 
which it was tried has remained competent 
throughout the penod of observation that has 
extended over months Through a left upper 
paramedian incision the stomach is e.xposed and 
as illustrated in Figure i. A, the anterior w 4 ll of 
the stomach is grasped with an Allis forceps at 
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diverticulum 



Fig.* D 'nilionnEof theantrnor*ioi>i3ch«a1ltolhe 

5 1'oneum antf posterior rectus sheath by means of the 

oired overand-over serorauscuijr stitch i The diver 
lictilum proinidins through the opening sUon ed dunng the 
ctoure Of the pentoneum and posterior rectus sheath 
More uMernipted ti!k sutures are shown anchoring the 
IrteraJ side* of fhe i-rv el tie divertrcufuffl M the pen 


the most mobile point, which is usually midway 
between the fundus and the pjlonc antrum and 
equidistant from the greater and lesser curva 
tures With the aimlicalion of tracuon at this 
point a portion of the anterior wall i» converted 
into a cone shaped dueiticulum A parse Umg 
suture of braided sfji. is fhen introduced into the 



J j F Tho anijfd sulures shovvo the JoHcronerejv 
rf«entjng the suture thii attaches tie tube to the anterior 
rectus sheath and the upper ore the suture mpiio^ 
further to anchor the lube to the subcuuneoos tissue Ifie 
cautery applied to the apei is the final Step of the operative 
procedure O Diagciwniafit eriMS section lUJilralisg the 
arranRemcnl t{ lie initial or basal valve to the mora pe- 
rifhera! va've The circles represent suture lies ewpi >>«•» 
throughout the operalivefrocedate 


scromoscubr lav er at the base of the di\ erliculum 
(Fig 1 , B), ana wh each stitch the ti sue at the 
base Is pucXered until upon completion of this 
pur<ie string suture, the lumen at the ta^eh as 
been almost but not completely constiicied A 
second purse string suture is then apphtd in the 
same fashion as the Jini about '4 inch protimal 
to the first suture The ends of the«e j sutures 
are cmplo} ed for Iractm when the Alh* fotteps 
at the ance is remov ed A third purse string su 
ture ts (hen introduced around die dtvcrdculum 
midway between the apet and bxve to create a 
second valve more penp/iemllv placed Both 
vaUesaxc then reinforced bv applying interrupted 
Lemliert stitches of braided sili in the seromus 
cular layer at right angles to the purse string 
suture (ligs I C, D L) 4,1 this point the 
diverticulum which has been constricted at two 
Icveh usually presents a cyanotic hue but m 
spite of the disturbance of circulation thus p o- 
duced no sloughing wav noted in a senes of *o 
etpmntental animih Traction on the ilnerlicu 
lom h still kept upward by the a sivtani Inter 
rupJ^ ceromuscular sutures are inserted in the 
anterior wall of the stomach at fioints vujicrtor, 
tnfenor and lateral to the bast of the tubal pro- 
jetUon in order to fir the stomach wall to the 
penioncum and to the posterior rccius sheath 
Id very important that the sutures be embedded 
repeatedly tn (he seromuscular laicr of ihc ston 
ach wall before they arc lieil since a ngk stitch 
may (car through the seromuscular later fhe 
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tubs itself is attached to the anterior rectus 
sbeath and subcutaneous tissue as the various 
layers are reconstructed 

An opening into the apex of the tube by means 
of cautery may be made at any time from the 
first to the seventh day after the completion of 
the operation It -was found more desirable to 
delay the opening until near the seventh day, 
depending upon the patient’s ability to swallow 
liquids, since a greater time is allotted for adhe- 
sions to form without any disturbance from ex- 
ternal sources This step is the culmination of an 
operative procedure which was achieved with 
entire asepsis, that is, without opening the stom- 
ach in the presence of peritoneal exposure, and 
tnthout clamping, ligating, or cutting 
In G of Figure 3 a diagrammatic cross-section 
1 lustrates the arrangement of the initial or basal 
valve to the more peripheral valve The circles 
erem represent suture ties, at points previously 
re erred to, in anchoring the stomach and tube to 
ine various abdominal layers 
fie a technique similar to that 

scnbed, an aseptic tubovalvular cystostomv' is 
®ade possible. 


The writer, in working out the details of the 
operation, recognized some modifications in tech- 
nique which may or may not be advisable in par- 
ticular cases For example, in certain cases in 
which ample mobilization and additional stomach 
wail is required to establish the tubovalvular 
formation, partial detachment of the hepato- 
gastric. or of the gastrocolic ligaments is under- 
taken 
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THE SURGICAL TREATMENT OF SPASTIC PARALI SIS 

CLAREVCE H HEWtAN.'tD FACS Oca eland. Oh.o 


T his stud} is bjsed on Jfcff malts ol sSo 
operations upon 176 patients nith cens 
bral spastic paraljsis AH 0/ the q>- 
erations periornied uprwj the upper ex 
Iremily were in cases of hemiplegia Spastic 
contracture or ngidity at the upper eittremit> 
IS rarely present in diplegia where the disturbance 
in function is rather the result 0/ loss of jouscle 
control athetosia, mass reaction, and inco ordi 
nation 

Only a rclativ ely small number of patients with 
spastic paraljsis ate amenable to surgical treat 
ment While no accurate figures are available, it 
IS estimated that the 176 patients operated upon 
were selected from approximately 1,500 cases 
Treatment m the majority of patients, should 
consist onij of education, muscle trauuiig, occa 
pational therapj, prevention of deforoutj, and 
correctwa of mtW contractures b> muscle stretch 
rngandeducationalmethods However cAereare 
frequent instances where correction of contrac 
tures or impairment of function can be accom 
pbshed onJ} by surgical means 
It should be our aim to consider surgical treat 
ment as only an important and sometimes neves- 
sary adjunct to a broad therapeutic regimen 
While this 13 the ideal conception in the treat 
ment of the patient with spastic paralysis it 1$ 
not alwajs possible Unfortunately, it is the 
exception rather than the rule that skilled mental 
apd phjsical training is available To be efficient 
this requires individual instruction over a pro- 
longed ^Tiod of Ume on the part of trained per 
sonnel The majority of the patients included w 
this report have not had available facilities for 
prolonged pre operative and postoperative treat 
ment Hence anj improvement resulting after 
operation must be ascribed to die operation and 
not to other accessory treatments An attempt 
was made to have postoperative training available 
in all cases of the upper estremiC) , tnit in only a 
lew insUrtces was this possible A rtastMiable 
degree 0/ intelligence was considered desirable 
but not essential before operauon was performed 
upon the lower cvtremitj On the other hand 
the use of the upper cxtremilj is intnvaie and 
requires at least a fair degree 0/ intelligence 
to overcome handicaps through posnqieniUve 
instruction, muscle education, and co-opetaiioo 
on the part of the pauenl Forlunatelj la Ui» 


ne^ct vontraefure at the upper extrcmitj 
occurs only in cases of hemiplegia which is hltelj 
traumatic in origin, and m which low grades of 
mentalit) ate not common 
In our early expenence operaPon upon the 
lower extremitj was sometimes done before the 
patient could stand alone, that is, before a 
definite sense 0/ balance bad develof^ Occa 
sionally, improvement was rapid and the cluld 
was able to walk shortly after operation. Further 
experience taught us that as a rule it is better to 
wait until the patient is able to stand atone or 
wall, or until it is apparent that he could stand 
or walk provided the contractures were relieved 
In the selection of patients for treatment, tram 
ing or surgical the question of the patient’s men 
tahty comaion/y anses For approximately half 
a century niter tittle’s publications there were 
practicallv no attempts made along the line of 
muscle cramiog It was supposed that almost all 
of these patients were feeble minded, and treat 
ment was either not worth while or would be of 
no avail because of a lade of eo-qperalio» 
Numerous surgeons observed an apparent im 
pfovement m mentabty following relief of spasm 
and contracture, particularly during muscle 
tratmog This led many to believe that the men 
tality in these children vs not so low as was 
formerly assumed and that a good mind maj be 
masked behind the distortions of the facial ma' 
efes the gnoiaces 0/ athetosis, or the spasms and 
deformities of the extrcimlies It is no" known 
that there is frequently a lack of correlation 
between motor handicaps and the mental vondi 
tion Some patients with a marked degree of 
speech impairment or loss of muscle control 
reveal a high degree ol intelhgence while others 
with practically no motor impiirmmt art id ols 
The difficulties involved m the inteipriUtion of 
mental tests and measurements have been studied 
bv J>ol} (a> in ccHireclion with his research at 
\ineland At Spalding bchoo! m Chicago one 
third of a group of 150 chihtren chsscd as spav 
tics were said to have been merta'Iy nonnaJ 
DoUlxlsaid It IS thusevidcni ihatthemenUi 
condmon of birth injured children must w 
evaluated with more caution since motor ninm 
be relied on a* an index of the men 

kettomostohs^nmthephy ica) 

,hich these cases present arc so 


cap vs not to 
tal condition 
ffifficulues v 
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extreme that one is likely to underestimate the 
child's capacity ” 

At the close of the first decade of the present 
century surgical treatment in spastic paralysis 
had been confined chiefly to stretching of muscles, 
tenotomies, and tenectormes Surgeons agreed 
fairly well upon the usefulness of these methods 
There was no agreement, however, on the value 
of tendon transplantation, and favorable results 
were attributed to a far greater degree to the 
removal of the deforming force rather than to 
the extending action of the flexor muscle Early 
work directmg the attack upon the central nervous 
system w’as in progress Indeed, we may note 
the trend of treatment from multiple tenotomies 
dunng the first decade to posterior nerve root 
and motor nerve resection during the second 
decade, and then through ramisection during the 
third decade 


Attempts at nerve anastomosis, one peripheral 
nerve with another, were made by Spiller whose 
results at first seemed very promising Steindler 
owed that while direct neurotization of para- 
j possible, muscle already sup- 

P ed by healthy nerve does not take on an addi- 
supply The chmcal application of 
IS the impossibility of taking some of the nerve 
upply of the flexors and adding it to that of the 
dxtensors 

resection of posterior nerve 
fmm c IT spasticity and athetosis came 

tn V I but credit is usually awarded 

and igog presented an 
treatise on the theoretical and prac- 
tifin radicotomy The Foerster opera- 

falloiT^^ great enthusiasm, but has 

mni-ToT^^^ disfavor chiefly because of the high 
itv 1 <iifficult techmque, and the inabil- 

narti^ localize the effect of root resection to 
particular groups of muscles. 

omv intraperineural neurot- 

Uniup/iiof of the penpheral nerve and 

With ®oture Alhson and Schwab, impressed 
tenoinm permanent results following 

u- ' advocated alcohol injection of nerves 


was nnYT , received recogmi 
*-^'® country by GiU 

%le and proposed bj 

eral ■ti.Kc m ig24 and followed by sev 

Inleres? 1^“’' received world wide 

tnbutors opinion of most con 

®ant of rnm^ aobject that the chmcal employ 
amisecPon m spastic paralysis hai 


failed to give amelioration of symptoms which 
the first cases seemed to promise 

This brief review is interesting, for of the 
various methods of surgical treatment which have 
stood the test of time there remain only motor 
nerve resection (Stoffel) and the usual orthopedic 
principles of tenotomy, tendon transplantation, 
and arthrodesis The operations forming the 
basis of this report are tenotomy or tendon 
lengthening, motor nerve resection, arthrodesis, 
tendon transplantation, or a combination of these 
methods adapted to the individual case End- 
results will be classified accordmg to the type of 
operation and the location 

The interpretation of results of treatment is 
difficult While results cannot be obtained com- 
parable with the almost complete restoration of 
function possible in other deformities, a sufficient 
degree of improvement can be obtained to encour- 
age continuation of efforts to lessen disability as 
much as possible From a previously hopeless 
situation the parents of these children are appre- 
ciative of any gam m function The relief of an 
unsightly and disabling contracture and physical 
and moral encouragement unquestionably stimu- 
late the intelligent patient to a better social 
adjustment On the other hand our effort is a 
failure when the correction of deformity does not 
result m the improvement in function of the part. 

MOTOR NERVE RESECTION 

Internal popliteal nerve In several cases a pre- 
vious lengthening of the tendo achiUis had resulted 
in a recurrence of the deformity Final decision 
to lengthen the tendo achillis in addition to motor 
nerve resection was reserved until the patient was 
completely relaxed under anesthesia If, during 
that time, the foot could not be dorsiflexed to a 
nght angle it was assumed that a structural 
shortening of the muscle existed, and a plastic 
lengthening of the tendon was done In all cases 
a plaster cast was applied immediately after 
operation, with care to hold the foot corrected 
only shghtly beyond a right angle This is most 
important m order to prevent a subsequent 
calcaneous deformity. 

Results of internal popbteal nerve resection m 
cases of hemiplegia have been excellent m each of 
the 43 cases There has been no calcaneous and 
no recurrence Some of the paPents now have a 
slight equinus which is not progressmg This is 
attributed to conservatism of nerve reseebon, and 
particularly to conservatism in fixabon of the foot 
m dorsiflexion only shghtly beyond a right angle. 
In none of these cases, however, was this slight 
equmus objectionable 
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The ne^t group of cases consisted of 20 opera 
tions upon 10 patients with a bilateral equinus 
deformity with no particular spasm of the ham 
strings or adductor muscles This group also 
gave exceUent results There is no calcaneus m 
an>, but m one case there was a recurrence of 
etjuinus deforniit> In this particular patient 
lengthening ol the tendo achi/hs was done m 
addition to the StofTel technique I do not believe 
that the failure was due to the choice of method 
but rather to error in judgment in not erasing 
enough nerve 

A third group of cases consisted of 44 opera 
tions upon 22 paraplegic patients who also had 
severe contractures of the hip adductors, and m 
some contracture of the hamstrings as well The 
results in this group of cases showed a recurrence 
of equinus in 3 cases and a calcaneovalgus deform 
ity in 2 cases While the results were good thej 
were not as uniformly ^atisfactorv as m the less 
severe tj'pes Even though contractures are 
relieved it does not follow that a good result wiU 
be obtained Three patients, whde relieved of the 
contractures for which they were oneral^ upon 
are unable to walk hfentality is low and there 
appears to be a complete absence of a sense of 
balance Here again, [ do not blame (he method 
of the operation itself but attnbute failure to 
poor judgment in the selection of cases for 
operation 

Obluralor mne Operative treatment directed 
toward a relief of spastic adduction contracture 
was not iound necessary many case of hemiplegia 
All operations were done in cases of paraplegia 
Fifty four resections of the obturator nerve were 
done upon 27 patients Deformity of the feet, 
which was usually present, was treated b> reset 
tion of the internal popliteal nerve or b> a 
stabilizing operation The results of resection of 
the obturator nerve have been most satisfactory 
A sulTitient degree of rclavation of the aiWuctor 
muscles to correct interference at the knees was 
obtained in all cases But here again, as m the 
last group of cases studied, relief from the 
adductor spasm does not necessarily indicate a 
good functional result for without a sufficient 
degree of a sense cl balance rnd co ordwaUon ibe 
patient may still be unable to walk Three 
patients were not appreciably impTored There 
fore in order to make the operation worth while 
cases must be selected wth care Resection of 
the obturator nerve will relieve -pasuc adducUon 
prov ided there is not a sev ere structural «liorten 
ing of the muscles as determined b\ marked 
limitation to abduction while the patient is 
relaxed under anesthesia \\’hen this is present 


adductor tenotomv is also done There have been 
no instarccs of oveicorrection of the defotnuty 
or a complete paralysis of the adductor group 
Immedutelv after the completion of this opera 
tion a double spica cast is applied holding the legs 
abducted to a moderate degree The cast is 
removed at the end of 4 weeks when walking is 
encouraged 

Sciatic and external popliteal nenes Only 4 
operations were done on the sciatic nerve with 
fadare to relieve flermn contracture of the knee 
in both cases of paraplegia This operation was 
therefore discontinued and other methods were 
vsed to Diercome JJexjo/i dehmvty at the Xnee 
Transplantation of the hamstring tendons and 
Chandlers transplantation of the patellar tendon 
downward have given much more salislactory 
results, partJCularlv the latter which will be dis 
cussed under tendon transplantation 

There were •• operations performed upon the 
estemai popliteal nerve to relieve spasm of the 
peroneal muscles in conjunction with a triple 
arthrodesis of the tarsal joints There teas no 
recurrence of the defomity in either case batwi 
later cases it was thought to be more rational to 
transplant the peroneal muscles to the inner 
border 0/ the foot m conjunction with the triple 
arthrodesis Tins not only removes a deforming 
force but possibly assists actively m mamtam 
ing correction 

fiere The indications for which the 
Stoffel operation was proposed on the median 
nerve are spa»nc contracture ol the fingers and 
thumb, and a spastic contracture of the forearm 
in pronalion Accordingly with this object in 
mind operations were performed upon iS 
patients wvth hemiplegia The technique as 
desenb^ by SioBel and Gill was used In some 
cases a preliminary splint to hold the forearm in 
supination and the wnst and fingers in extension 
was applied Immediaielv after the operauon a 
plaster cast was applied with the forearm supi 
nated and the fingers anf «nst (ulh extend^} 
The cast was worn as a rule about 4 weeks 
After the removal ot the cast exercises anc 
muscle teaming n ere applied for a variable jwnwl 
of tune depending on the co-operation of the 
natieut and physical faciliUe« There 
cases ID which tenotomy or lengthening of the 
flexor tendons of the wnsi or d gits was done in 
atWiUon to the nerve rejection In 3 ca-'os a 
lenolomv of the pronator radti teres was tlon^n 
addition to division of ils rerve uppK trie 
lodicalioa for tenotomv w as inability to supiraic 
the forexrm completelv while the jiaiienl was 
under anestfiesia In s cases the bundle lead ng 
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^ Fig 2 Fig 3 

tion'ft* I^^^rrence of equinus deformity after 2 opera- nerve resection at the obturators and internal popliteals 
j lengthen the tendo achillis There has been no Fig 3 Stoffel’s operation of median nerve in spastic 
bined'^*'^th °™"**'*’ ^ hemiplegia The bundle to the pronator radii teres, 

niius nerve supply to the gastrocne- flexor carpi radialis, and pahnaris longus, was resected 

T- together with the bundle to the flexor sublimis digitorum 

8 2 Illustration shows result following bilateral muscle 


ladial^ pronator radii teres, the flexor carpi 
tpcpri^^’i palmaris longus muscles were 

with the nerv'e supply to the 
^’g'torum This was for relief of 
crmivo'?” ‘-“I'/racture of the forearm and flexion 
tirm fingers In 10 cases the opera- 

trnri,'*^^ directed toward relief of pronation con- 
tnrh.*^^ alone as there was no particular con- 
ure of the fingers present 

excellent for the rehef of 
Iherp 1?'^ contracture of the forearm In all cases 
resistnr,^^ practically a complete loss of 
them supination, and m most of 

conlimm active power in supination I 

die Stnfr 1° therefore, that this aspect of 

dvslinrf nerve has a 

this onnrn't results are permanent, and 

P tion IS better than tenotomy alone or 


transplantation of the insertion of the pronator 
radii teres according to the method of Tubby 
The results of the latter operation wall be dis- 
cussed later 

The results for improvement in function of the 
fingers, however, are disappointing Three of the 
8 cases are complete failures, 2 have only a fair 
result, and 3 have good results A good result 
means that the patient has good active power in 
flexion of the fingers with little difficulty in 
extending them so as to be able to open the hand 
sufficiently to grasp The tight flexor spasm of 
the fingers was relieved in all cases, but in spite of 
splinting and exercise 5 patients of the 8 could 
not extend the fingers at will In these no par- 
ticular improvement in function resulted In 2 
patients there remains severe palmar flexion of 
the thumb which is held curled up in the palm 


\ 
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FaiJures are indicated bj a marked weakness of 
the extensors of the fingers or an inability to 
contract these mu cl-s at will The fine synetgw 
control of the muscles of the hand cannot be 
restored simplj bj weakening the flexor groups 
In 4 cases an ulnar deviation of the hand at the 
wrist occurred resulting Iikelj from the paraUsis 
of the flexor carpi radulis 
The end results therefore, of the Stoffel opera 
tion on the median nerve are as a whole unsatis 
factoi> Pronation conttactute of the fortarm 
can be relieved but, as a rule, there will be but 
little improv ement m the use of the fingers One 
can not ignore, how ev er, the 3 good results This 
means that good results mav be obtained in 
propetiv selected cases, but the diflicultv arises 
m the selection of them I would limit the 
Stoffel operation as applied to the fingers to those 
cases m which a distinct improvement in the use 
of the hand is made by prehminar> splinting of 
the wnst and fingers in the cock up pwilion If 
this improvement fails to b* maintained and 
dc/ormitj recurs after the splint has been dis 
continued, an operation to lessen the pull of the 
flexors maj be of benefit One must have assor 
ance in other words, that the patient hasat least 
some voluntary power in extension of the fingers 
w hile the w nst is in a position of extension 
One may briefly summanae the results of id? 
Stofiel operations cn 103 patients by saying that 
motor nerve resection is of great value m the 
lower extremity but of limited value in the upper 
extremitv Che operation pres ents recurrence of 
de/ormitv which has been corrected bv tenotomy 
and in some cases corrects deformity caused by 
muscle spasm It is directed toward the relief of 
spasticity of definite local groups of muscles and 
15 not indicated tn anv generalized diffuse spasm 
of an entire cxiienuty 

TENDOV TRANSPUMATIO> AVD ARTHRODESIS 
TroiisplanliJlion of the provolor radit Irtts 
(Tubby) This operation was done upon 4 patients 
for the rebef of pronalion contracture of the fore 
arm The broad insertion of the pronator radii 
teres was exposed and entirelv severed The 
tendon was passed between the radius and ulna 
and secured by means of silk sutures passed 
ihrouuh a drill hole welJ around the posterior 
lateral aspect of the radius The results were all 
failures There was not only a failure to gam 
voluntary supination, but there remained the 
same resistance to passive supination YQ these 
operations were done before the Stoffel operation 
was irietl and the results pre^nt a marked con 
irast to the good results obtained by resection 01 


the nerve supplv to the pronator radii teres 
muscle as discussed in the first section of this 

paper 

Tendon transplanlclion at the unsl and finders 
Since results obtained bv the Stoffel operation 
on the median nerve were generally unsatisfac 
tory because of inability to extend the fingers and 
wrist, an attempt was made to combine the good 
features of the Stoffel as regards the relief of pro- 
nation contracture with tendon transplantation 
of the wrvat flexors into the extenaor tendons of 
the thumb and fingers Of course the usual 
Stoffel melhod, which resects the nerve bancUe 
leading to the flexor carpi radialis as well as to 
the pronator radii teres had to be motlified if 
we wished to transplant the former At one opera 
non the median nerve was exposed and with 
great care the bundle leading only to the pronator 
radu teres muscle was resected leaving the nerve 
supply to the flexor carpi radiahs intact This 
was done with the assistance 0/ direct electrical 
stimubitOQ to the nerve A phstercast was then 
applied holding the forearm in supination Later 
when examination proved that the flexors of the 
wnst were functioning a second operation was 
done namely transplantation of the flexor cami 
radialis around the radius and atlavhing it to the 
extensor tendons of the thumb and index firger, 
and transplantation of the flexor carpi ulnans 
around the ulna and attaching it to the extensor 
tendons of the middle, nng ind little fingers It 
was hoped that the pull of these tendons on the 
extensors of the fingers would enable the patient 
to hold the wrist in extension as we'l as to enable 
him to open the fingers to a degree sufticienl to 
grasp Ofcourse good voluntary power of flevion 
of the fingers wilh no real spastic shorterng was 
considered essential before operation These 
operations were done at first, with an enihuviasm 
which gradja’Iv' waned as time passed to deter 
mine the results Uhile flexion defomut) of the 
wn*t wasiorrccleJ there followed an ulnar devia 
tion at the wnst which sometimes resulted in a 
hand which looked worse than before operation 
Function of the fingers was alvo not pariicufarh 
improved The pioximsl p^aUngcs were held 

extended at the meticarpophalangeaJ ;iAnts but 

there was no improvement in the flexion deform 
ity of the mterplialartgeal joints The function of 
the fingers was therefore onlv slightK improv eit 
Upon second thought this i» whal one woulci 
expect A pu!! on the extensor tendons does not 
extend the mlerphabngcal joints but onlv the 
metacarponfnfingeaf joint" In pvrah «s of inr 
musculospiral nerve a similar tendon iranspbn 
ration IS Satisfactory because the pilient has not 
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lost the abilit}’ to extend the distal 2 phalanges 
Before realizing this an attempt was made to 
pteient ulnar deviation at the wrist, caused by 
the spastic flexor carpi ulnaris passed around the 
ulna, by performing an arthrodesis of the wrist 
a was supposed that a bony ankylosis would 
prevent ulnar deformity at the wrist. Accordingly 
arthrodesis of the wnst was done on 10 patients 
Jn 5 of these the arthrodesis was combined with 
traiBplantabon of the wrist flexors as described 
above. Again ulnar deviation occurred in some 
arthrodesis The deforming force 
^ the flexor carpi ulnaris, which appears to be 
®uch stronger than that of the radiahs, pulled 
^tj^raards in spite of arthrodesis 
rthrodesis of the wrist either alone or com- 
TPMt tendon transplantation gave better 
eve ^ transplantation alone How- 

m!.' ^ ™iures to prevent severe adduction 
of II cases indicated that this 
Jiwi. treatment was not satisfactory m a 
cfi percentage of cases 

^’'(^'‘isplantaHon Since it was 
Mils r-!° adduction deformity at the wnst 
excessive spastic pull of the 
irac ^ method of transplantation 

devised crossing the tendons of the 
iibanc tadiahs and ulnaris attaching the 
the radial side of the hand and 

the ulnar side Instead of 

arounr) o! of passing these tendons 

ihev wfrJ aspects of the ulna and radius, 
the wncf between these bones just above 
cases T f technique was followed in 16 
suturpf] f flexor carpi ulnans was 

and inf?B7°« ^ extensor tendons of the thumb 
iheexffinc flexor carpi radiahs to 

Wers t''' ^fle middle, nng, and little 

hansnl^inf method of tendon 

ilesK nf was done combined with arthro- 
another group of 8 
'dlh crnccB the wrist was done combined 

Cb the .London transplantation to the bones 
'‘'nans m in of the wrist, the flexor carpi 

ladiahs tn '■ad'al border and the flexor carpi 
'‘ascs dtf! -iTirf n'nar border In none of these 16 
Tbereforp deformity at the wnst occur 

kndoti method of crossed 

te evLd Inability 

'niprovp iv,„ t Angers accounts for failure to 
the hand in 4 cases 
'mportniT transplantation then, is regarded 
^tlhewnt ; P'^t'^^nting adduction deformil 
cnee 


tarpi r;Zr . T transplantation of t 
e radiahs to the e.xtensor tendons 


on 


radial side of the hand and of the flexor carpi 
ulnans to the extensor tendons on the ulnar side 
of the hand is followed m many cases by a more 
or less severe adduction deformity. It is not 
expected that tendon transplantation of a spastic 
muscle will activate antagonistic action It is 
helpful chiefly in removing a deforming force and 
acting as a passive support 

SUMMARY or RESULTS OR TENDON TRANSPLAN- 
TATION AND ARTHRODESIS OF XYRIST, SEPA- 
RATELV OR COMBINED 

Conclusions as to the value of tendon trans- 
plantation and arthrodesis, separately ot com- 
bined, are based on the lesults of 34 operations 
Seven were cases of uncrossed tendon transplan- 
tation of the wrist flexors to the finger extensors, 
6 were cases of arthrodesis of the wrist alone, and 
m another 5 arthrodesis was combmed with 
uncrossed tendon transplantation to the bones of 
the wrist, 4 were cases of crossed tendon trans- 
plantation to the extensors of the fingers, 4 were 
cases of crossed tendon transplantation to the 
extensors of the fingers together with arthrodesis 
of the wnst, and finally 8 were cases of crossed 
tendon transplantation to the bones of the wrist 
combined with arthrodesis It is evident from 
these confusing figures that attempts at several 
combinations of tendon transplantation and 
arthrodesis of the wrist have not resulted in a 
single satisfactory method of improving the func- 
tion of the spastic hand The most satisfactory 
results, however, have followed arthrodesis of the 
wnst combmed with crossed tendon transplanta- 
tion to the wrist or extensor tendons of the 
fingers A decision is not easily arrived at as to 
whether one should transplant the wrist flexors 
to the bones of the wrist or to the extensors of 
the fingers 

Objection may be raised as to the efficacy of 
transplantation of a spastic muscle, particularly 
to a contrary position In practice these objec- 
tions are partially confirmed However, in a 
goodly proportion of cases improvement m power 
of extension of the fingers can be obtained by this 
means not possible by any other method 

Selection of cases for operation is not easy. If, 
when the flexed wrist is held passively in exten- 
sion and the patient is still able to open the fingers 
sufficiently to grasp, assuming, of course, that 
there is good voluntary flc.xion of the fingers, 
crossed tendon transplantation will likely hold 
the wrist in extension without adduction deform- 
ity. If there is difficulty m e.xlension of the fingers 
while the wnst is held passively extended, tendons 
are transplanted to the extensors of the thumb 
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Failures are indicated b\ a marked weakness of 
the extensors of the fingers or an inabilit\ to 
contract these muscles at will The fine svncrgic 
control of the muscles of the hand cannot be 
restored simpH b\ weakening the flexor groups 
In 4 cases an ulnar deviation of the hand at the 
wrist occurred resulting likely from the paralvsis 
of the flexor carpi radialis 
The end results therefore of the Stoflel opera 
tion on the median nen e are as a whole unsatis 
factor) Fronalion contracture of the fortarm 
caa he relieved but as a rule, there will but 
little improv cment in the use of the fingers One 
can not Ignore, however the 3 good results This 
means that good results mav be obtained in 
properl) selected cases, but the difficult) arises 
in the selection of them I would limit the 
Stoflel operation as applied to the fingers to those 
cases in which a distinct improvement m the use 
of the band is made h) prehminar) splinting of 
the wnst and fingers m the cock up position If 
this improvement fails to be maintained and 
deformity recurs after the splint has been dis 
continued, an operation to lessen (he pull of (he 
flexors mav be of benefit One must have as«or 
ance, in otW w ords (hat the patient has at least 
some voluntary power m extension of the fingers 
while the wnst js in aposition of extension 
One rnay briefly summarue the results of tS? 
Stoflel operations on 103 patients by saying that 
motor nerve rcvection is 0/ great value in the 
lower extremity but of limited value in the upper 
extremitj The operation prevents recurrence of 
deformity which has been corrected bv fcooiomy, 
and in some cases corrects deformity caused bv 
muscle spasm It is directed toward the relief of 
spasticity of definite local (^oups of muscles and 
IS not lodvalcd in any generalized dtfluse spasm 
ol an entire extremity 

TENDON TRANSPLaVTATION AND AKTII»ODESI> 
Trcnsplanl'ittoit of the fronalor radn teret 
(TftWvj Tfcisoperation nasdoneupon^patients 
for the relief of pronation contracture 0/ the fore 
arm The broad insertion of the pronator radii 
teres nas exposed and entireh Severn) The 
tendon was passed between the radius and ulna 
and secured by means of silk sutures passed 
through a drill bole «e)l around the posienof 
lateral aspect of the radius The results were all 
failures There was not onlv a failure to gam 
voJuntan supination but there rrmaincd the 
same rcsi«lance to passive supination \11 these 
operations were done before the hluficl ojieraticm 
was tner) ami the results pn-ent a mar»c«l con 
imst to the good results obtained by resection of 


the nerve supply to the pronator ndu teres 
muscle is discussed m the first section of this 
paper 

Tendon trgnsflontolioii at fhr new/ end jm m 
Since results obtained bv the Stoflel operation 
on the median nerve were generallv unsati fac 
toiy because of inability to extend thehngei-sand 
wrist, an attempt was made to combine the gocxl 
features of the Stoflel as regards the relief of pro- 
nation contracture with tendon tran^anliHon 
of the wrist flexors into the extensor tendons of 
the thumb and fingers Of course the usual 
Stoflel method which resects the nrne bvniile 
leading to the flexor carpi radialis as well as to 
the pronator radii teres had to be modified if 
we wished to transplant ibe/onner At oneppeia 
tion the median nerve was exposed and with 
great care the bundle leading only to the pronator 
radn teres muscle was resected leaving the nerve 
supply lo the flexor carpi radialis intact This 
was done with the assistance of direct electrical 
stimulation to ibe nerve A rJastercasl was Ihen 
applied holding the forearm m supimtion Liter 
when examination proved thit the flexors of the 
wrnst were /wnclioning, a second operation was 
done, namely, transplantation of the flexor carpi 
radialis around the radius and attaching it to the 
extensor tendons ol the iriumii and index finger, 
and (nnvplanlation of the flexor carpi ulnaris 
around (he ulna and attaching it to the extensor 
tendons of the middle iwg ind JulJe fingers It 
was hoped that the pull ol ihe«* tendons on the 
extensors of the finders would enable the patient 
to hold the vvrist in extension as wd) as lo enable 
him to open the fingers to 3 degree sufficient to 
grasp Of course, goal volunlao power of flexion 
of the fingers with no real spastic shortening was 
consKlereil esventnl before opcntion Theve 
openuons wen. ilonc at first with in cnlhunasm 
which graduallv wined as time pisicd to deter 
mine the nsults While flexion deformilv of the 
wnst was corrected there followed an ulnar dev la 
lion at the wnst vihtcVi sometiinev rcsulteil in a 
hand which looked wor-e than before ojveralw'n 
Function of the fingers wis also ivvt pirticular ' 
improver! The proximal nhal3nj.« were held 
extended at the metacarpophalangeal jnmis but 
there was no improvement in the flexion deform 
Its of the intcrphahngex! joints The funciu’n of 
the fingers wav thetcforc only vlighlK improve./ 
Lpoti second thought this is whxl *ne woull 
expect \ pvil! on the cxtenv.r ten.lim* doe* not 
extend the inlerjvhalanceal joint* 


>nf> the 


muvculoipiral nerve a similar tendon iran'pbn 
tation IS satisfactory because Ifie falient has not 
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Fig 6 

Crossed tendon transplantation to the rvnst 
itv T-f", “''^^™desis There IS no adduction deforni- 
betupon flexor carpi ulnaris «as passed 

bonipr pf *i! ulna and attached to the radiai 

men! in f There has been a moderate improve- 

ment in the function of the hand 


Fig 7 

Fig 7 Arthrodesis of the iirist has resulted in inability 
to extend the fingers The patient was formerly able to 
extend the fingers by flexing the wrist One must be 
cautious when advising arthrodesis of the wrist without 
tendon transplantation to the extensor tendons of the 
thumb and fingers 


action toward the extension c 

patellar tendo 7 i(Chandler' 
Gim Chandler, at a meeting of th 

Strut Orthopedic Society in Chicago, demor 
the 1^ P^'^rits upon whom he had transplan te 
Snip tendon downward at the knee (2' 

onpMi writer has done 10 of thes 

Dlpiria'^io^ 6 patients, all with spastic para 
earVi , ^^ve been very satisfactory, an 

e\tpnH^ >6nt now has active power m completel 
This knees when sitting and walkint 

1)1., was proven to be so satisfactor 

traninio hands, it has completely displace 
m Iransni^^^*”’^- hamstrings Of course, a 
bassnrp ^ of tendons elsewhere, complet 

beforphs^^i™!*”'^ hnee must be possibl 

omies or 'Either by stretching, tenol 

tion n’lnn ‘^^Pf'^'°P^^sty, for tendon transplanta 
An j overcome contracture 

fool 'nff " transplantation at th 
'^quinus °*-her than a put 

quenev Tu observed with relative infre 
'^orrec'i a 1 ^‘^^ounts for the few operations t 
paralvsis deformity of the foot in spasti 

Patic'nis f operations were done on i 

^straea ar n deformity Suh 

galar arthrodesis together with transplanta 


tion of the peroneus longus or tibialis anticus was 
done upon 14 patients, and in one case arthrodesis 
alone was done Tendon transplantation m con- 
junction with arthrodesis removes the constant 
deforming force of a spastic muscle and lessens 
the likelihood of recurrence of deformity The 
results of all these operations were satisfactory 
It is believed necessary to dress these feet in a 
little more overcorrection than is done following 
arthrodesis of the foot to correct a paralytic 
deformity, as there seems to be a greater tendency 
toward recurrence Subastragalar arthrodesis 
together with tendon transplantation solves the 
problem to correct valgus or varus deformity of 
the foot in spastic paralysis Arthrodesis alone 
is apt to result in a recurrence of the deformity 
Posterior nerve root 1 esection {Foerster) and sym- 
pathetic rannsection While it is not intended in 
this report to discuss the merits of nerve root 
resection and sympathectomy, brief comments 
will be made to record unfavorable impressions 
following my observation of patients operated 
upon by others Tw o patients w ere under observa- 
tion several years after postenor nerve root resec- 
tion Both had large trophic ulcers and a flaccid 
paralysis of the lower extremities with cal- 
caneovalgus deformity and flexion contractures 
at the knees One patient was incontinent and 
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ilefonniij' The tendons of (he Actor carpi railiaiis ar 


rhlTl!!^ The tendons of the Actor carpi rad.ahs and m^K^eoftly^^^a^f”m^o^^a'll(n^eAe?nVM^^^ 

ufnant were |<ass^ around (he radius and jfftor carpj ulnaru were Irantpisnted to ihcd riurn 
ulna retpectixely and attached to the carpus This of the wrist arcordmg to the ciwserf tethni<;ue 


and fingers othenu»c the patient Mould be unable 
to open the fingers culTicienti> to gratp With 
arthrodesis of the uri't it is advisable to (ranv 
plant the wrist flexors The«e muscles would hate 
no function ant wav after arthrodesis and when 
transplanted according to the crossed technique 
thev will prevent adduction deformitv \ large 
number of patients however, have fair function 
in spite of n fleved position of the nrisl for bv 
flexing the wnst thc> are able to extend the 
fingers Ii is best not to interfere with this t>T>e 
of hand Possibl} transference of the origin of the 
exten ors further upward on the humerus would 
improve the abilit) to hold the wrist and fingers 
extended 

On the whole the results of tenifon Iranspbn 
(anon and ar(hrode<is in (he upper cx(feiin(> are 
di touragmg In a selected group of sase> how 
ever a great improvement in function of (he hand 
can be obtain^ bv the-^ measures Spastic 
flexion of the thumb across the palm scnouslv 
interferes with the abililv to grasp \rthn)desis 
of the carpometacarpal Joint It^cther with 
ttno<'e«is of the abductor iiollius longus to the 
lower end of the radius has been paftialh success 
fuJ in bolding the thumb out of the palm 

Transplant-ition oj the bleeps fmons fhis 
operation was done to prevent sagging of the 


knees in flexion This was alwnj-s bilateral and 
has not been ob ervetl in anv case of hemipligia 
ftghteen operations were done on 9 patients 
The usual technique was emploved nimclv, a 
small piece of the boti} nitachment at the head 
of the fibula was removed together with the 
biCeps lendon and this was secured into a groove 
in the patella Complete passive extension of the 
knee was a prerequisite IWon pjicration One 
can not expect a transplanted tendon to over 
come contracture In 2 cases fleiion contracture 
was seveixs, and required rinsienor ca/xuloplasl^ 
according to the method or 1 hilip WilNon monlcr 
to obtain Complete pasMve extension before ten 
don transplantation In 5 cases the result wav 
satisfactorv These patients arc able to walk 
with the knees almost compfeteJi extaxM In 
a the result was considerctl onlv as fair in the 
remaining 7 cases no l>enefit whatever wa« 
denvexi Possibh a higher percentage of giv.! 
results mav have been obtainctl bv tran-splanting 
both the external and internal hamstrings- The 
same objections hold true here as with 
plantation of spastic muscle at the wn't Pov- 
siblj the same percentage ol good results (ouH 
have been obtained bv tenoiom> or unectomv 
of the hamstrings Tendon iransplanivtion was 
done in onler to utilize this force if possible l)> 



A TECHNIQUE OF THYROIDECTOMY PERMITTING 
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T he general principles of thyroidectomy 
have become standardized but impor- 
tant variations and refinements of tech- 
nique have been described in recent 
years which have improved results and decreased 
operative complications The technique developed 
in this clinic has increased rapidity of recovery, 
decreased hospital morbidity, ehminated drainage, 
decreased incidence of infected wounds, and dimin- 
ished incidence of postoperative complications 
In 1920, Pemberton suggested the primary 
superior polp attack for substemal thyroids and 
roin the principles outhned our present method 
as been evolved This method of attack is now 
applied to all types of goiters with equal effective- 
ness Guthrie (1936) stated that the advantages 
the method are obvious when the primary su- 
perior polar method used in substemal goiter is 
technique of rapid elevation, 
often by an increase in res- 
P ory difficulties instead of in their improve- 


ment, which may necessitate the rapid and vain 
search for a hidden and deformed trachea m a 
neck already filled with thyroid before elevation 
of more thyroid, which carries with it the danger 
of further stretching an already overstretched 
recurrent laryngeal nerve, and which may be asso- 
ciated TOth deep alarming hemorrhage due to the 
pulling off of the inferior thyroid artery and vein, 
or both, and thus cause injury to the recurrent 
laryngeal nerve, the internal j'ugular vein, or the 
parathyroids, as a result of hectic efforts to 
control the severe and alarming hemorrhage 
Since the employment of this operative method, 
there has been a marked reduction in the post- 
operative respiratory and voice comphcations and 
there has been no need for tracheotomy for 
the relief of such complications Lahej’^ has re- 
cently advised that the recurrent laryngeal nerve 
be visualized and dissected out in order to prevent 
its inj'ury and subsequent voice changes Guthrie, 
however, believes that severing the inferior 
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died 10 jcars after operation becju«e of 
Ten patients were studied foilotMng svmpathetic 
rainiseciion, and I have not Leen impresseil wuh 
anv improvement over their previous rotidition 
In J cases of parapfeRia w here the operation svas 
done on onfv one side there was no a{^reciable 
difference bclnecn the operated and the unoper 
ated sides These obsenations in general agree 
nith other reports One can not ignore honever 
the careful studies of Steele Sten art « bo has bad 
great crpenence mth svnJpalhectomj 

COVCLtSIONS 

In this studj al end results of the surgical 
treatment of spastic parahsis the striking con 
trast of poor results attemfing operation nt the 
upper cTlrcmilv as tompareil to gnwl results al 
the Joiicr ettremiU js apparent Motor nene 
resection combined with lenoiomj when neces 
sarj has proved to be satisfactorj m correcting 
equinus delormilv and adduction contracture al 
Ihe hips which are the deformittcs most com 
monlj encountered The likelihood of overcor 
rcclion of the deformiu is more theoretical than 
teal, for with care in judgment in the eteculion ol 
nerse resection this should not occur ^4lgus 
or 'aru» tMtabilitv or deformitv at the foot mat 
be corrected b> subastragalar arthrodesis com 
bined niih tendon transplantation Motor nerve 
resection of the scutic ntrvt to control Jleeion 
deformil) at the knee has 6«n discarded as 
being of Uttte value, and transplantation of the 
biceps fcmoris has been attendant with onlv 
indilTercnt success Transplantation of thcpitcl 
far tendon doiinnari/ — adi tneewent of its in er 
non -has shown such sopcnoril> over other 
methods to correct Hivion de/ormiiv at the knee 
is to displace them cntirch I have hail no 
njwritncc v uh Durham s procedure ol dividing 
the insertion of the internal rotator ma«cles at the 
hijisio correct mternal rotation conincturcs Ills 
results are convincing and his metboil «dl lit 
use<l when the opporluniiv arises 

To improv e the function of the upf»crrttremiJ> 
IS a much more difficult problem and is sliR not 
jiG^-siblc in manv ci'ies It i' be«t not to interfere 
iiilh many of these for an injudicious operation 


niai in jn impvmcnt of whit lictl<flunc 
tion exists Motor nerve resection at the upper 
cxtremitv his a narrow field of adaptability 
except for rilieving pronation contracture of the 
forearm Vrthrodcsis and crossid terdon irans 
plantation offer letter chances of success in 
carefufh selected cases reiuliing occisionally m 
striking inijiroyement Iloweyer, even with 
xanous combinations and methods the results ol 
tendon transplantation and arthroilesis have been 
asawhole disappointing Mhile theniturcof the 
lesion precludes curative treatment the applica 
tion of surgical meihoJa unsali factor) as thtv 
are, 19 often an in jispcnsablc aid in further 
educational treatment 
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Fig 7 Method of clamping and dividing the superior thyroid artery ^\ iih gentle 
elevation of the gland 


sill In catgut The}" showed that 

bv a fiu sutures become encapsulated early 
to vpnf We have had a chance 
are no T secondary lobectomies which 

onerahn lifter the primary 

short np^ amazed to find in this 

Whinnlo*”'^ ligatures encapsulated 

down K,’ i? ^'^Pl’^sized the principles laid 
of sill ■' , the spreading popularity 

ied ti, to his efforts He empha- 

bemostn^ necessity of sharp dissection, complete 
of mass f ^ pointed forceps, avoidance 

suturpc ‘Sutures and undue tension, interrcpted 
cateiit ’ combination of silk and 

Rrades nf ^nd the use of only the finest 

'ire niririi . ^ " omids These principles 

oiQup” ®“ser\ed in our thyroidectomy tech- 

‘•’jroid^nrnp’® ^W36) staled that in 

po'ssihlp dosire to close the wound if 

‘0 without drainage necessitated the use of 


large amounts of catgut for complete hemostasis 
The exudative response to this material caused 
serum collections which often required drainage 
and thereby invited infections The swelling and 
softening of catgut about larger vessels may result 
in hemorrhage ivhich may be concealed Silk has 
been advocated for the solution of these diffi- 
culties Guthrie and Sharer, in r93s, reported Us 
use in ligation of all vessels while the hemostasis 
of the thyroid remnant was secured by a running 
lock suture of No o iodized catgut Before this 
change of technique, drainage was employed 
routinely This method permitted 60 per cent of 
the w'ounds to be closed without drainage The 
w'ounds drained W'ere particularly those with 
large unobliterated cavities By this method 
there w-as a definite reduction m the incidence of 
wound infections and serum collections Goiter 
patients in this clinic hac’e been routinely tested 
for sensitivity to silk and it has been found that, 
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thjroid vessels high up on ihe glan<l and then 
Ii(,ating the ve«<c]s in the long avis of ihi neck 
safeguards the recurrent larjn|,eal ner\eagiin<t 
injurv at this point 

The technique which we now cmplo> jicrmits 
the safe u«e of silL IfaRttd was (he first surgeon 



in thiscounirv to use silk m wound repair and the 
pnncij.lfs he proj>o«ctl have not Lem impnneil 
upon lie ]>elie\ei) that even in the presence of 
slight infctlions, fine silk sutures would not l<e 
evirudetl Howes and Harvev have »hown that 
there is much less exudate and cellular rc«ponse |o 
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bi ^ ^’S Dissection of the lobe continued to sho^\ what 

P^i^^ry tnohiuzalion of the shouTd be the size of the thyroid remnant that is to be 
severing the lateral veins left stiu 


WQuenf rp 2 ''’fieks By improving the tec 
reduced anesthesia in 1935 drainage vf: 

Coller reported, in 193 
lises drainage routinely in his cases 

^^ECHMque or SUBTOTAL THTROIDECTOilV 

of obtain the best expc 

operation Thri^ the_ beginning of t 

'ends from incision (Fig i) e 

'ortefelJnn- external jugular vein of one si 
P'atysma of opposite side, and the skin ai 
'0 % level aro reflected upwa 

^’as jhyroid cartilage notch (Fig . 

sLii flan „ “ ^ 'o olissect the Ion 

'‘o'ch fFiv '^1^ u*" 3 -'- tke suprasterr 

^’>1 separation of this flap 

touranes fiP" r exposure and its dissection e 

'■esseis arerauvhT'b'” fi pockets j 

«aisand pointed Kelly hen 

■i^ssectin; f performed with fine sflk 

IWtd t},g heirf” ^ ' 

datnpetl to immediate 

'fecnbed embolism, as pretdom 

'oi“fy Se rLl At the point 

^'on Lcaui f before li| 

^oocl o^Z I! " Acre is less lik 

eas and retraction is used At this point 


forceps which have been used to secure vessels 
on the flaps and muscles are removed after liga- 
tion of the vessels The fa-scia and muscles are 



Fig 1 1 Dissection of the lobe from the trachea shon in- 
remnant of the gland left along the trachea “ 




even m tho<e «ho reavt stronsl> p«Kiinc the 
lin(lcn< % to «ium collection ii cteiiniteU lc<is than 
for catput The^ilk usetl in all ca*c>h4^bcon fine 
iKknJtel or a fine German maik vi>»\e s»\V 
In if)?> «hin silk «3S used for lijramrrs and 
rimnafiis were sufurnl b> i lock stUch M iwiuol 
\o o catgut 03 per cent of the woumU were 
healed at the ntne of di-charge A wmman of 
Vhec\scs«pto June rj tot? shtmcilihilO ptt 
cent were closed uitfiout draimxeandtii prrrenl 
0/ these healed without scrum coHcctums wHlc 
3 jicr cent of the drained cases healc»l J»r»- 
prima»i \ total of sj per cent of these paticnla 
were h'-aled at time of discharge Belorv the rub 
liec sponge pressure <lrc«sing was nmirncK tt«cj 
In silk and citgut cases per tent of the wounds 
were dnining after i j dJ\s hul *incc the ad<^ 
lion of this dressing for all goiter t-ises onh 1, 
per cent were draining after it d»>s lurihiT 
m ca^es. in which sjil, and e-\igui were both n*ert 
serum collections were noted in per cent 


In a review of the hst 150 ca'ts which have 
Ijcen rom)Ae\cK d\ne •Mih silk there has licen 
t»nU one cap rc'juirmg dramase He drams 
were twoved uv li hours and (Tiniarx healing 
rcsultnl Thire have l?een onh j cise^ which 
deveV ]<ei\ scrum cciUectv mv and the e Ijerame dn 
after a Mngh drainage of the serum Ollhr<i 0 
cases Vheie has been ooK one infected wou/irl 
vrhich was dtehl ami suherjuentN heale<l wilh 
I ul estru ion yf suk ktitV 
WTiCn ihe-e figures arc comiiarii f to rc\ lew s of 

{n't fotjv^ was\ears there has liccn a rer'atk 

able improvtminl «ince the pn~rnl technique 
Yas li«n w' Another vetv ttnj'oftint point 
IS that sub trinal goiters which were prc'iousn 

dramtdiW nel;,accnow clostd without draieage 

ar«l wilhriut fear of me<lu<timti It was our 
eo tom tocmerlv to drain thevr pi-ekcis fnrtfs at 
least 3 or 4 rlas s \t the 'Isvo Clinic /ellhr'cltr 
w sovt fouud that when focal ancNthcsia was 
«>c<I m So jur cent of the ca-es the wound wttt 
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s . TK-yroKyoid muscle sulured 

^ m midline and !o lower half 

ol rcmamm^ porlwn of Ihyrocd 


?? Thyrohyoid muscles are sutured at the midhnc 
ana to the lower portion of the remnant 

interarytenoid muscles The dissection then ex- 
tends to the lateral thyroid veins, which are 
clamped and ligated. With this amount of mobili- 
zation the upper pole is elevated and drawn 
gently downward from without inward or in a 
reverse manner, the manipulations of the surgeon 
being guided by the respiration of the patient 
and the helpful co-operation of an experienced 
anesthetist 

In the dissection at this stage it is best to leave 
small amounts of thyroid tissue on the trachea 
and at the side for protection of the trachea itself 
u bhe remnant It was formerly 

nought that the lower pole was most frequently 
the site of nerve injury, but it is now well known 
bat injuries take place most frequently m the 
groove between the esophagus and the trachea or 
near the upper pole Lahey believes that many of 
inese nerve injuries come from attempts to con- 
trol troublesome hemorrhage from a branch of 
e infenor thyroid artery supplying the remnant 
tn trachea, and he advises 

at the infenor thyroid artery be ligated to con- 
trol such hemorrhage 

The ascending branches of the inferior thyroid 
artery are next encountered and after these are 
fevered a wide degree of mobility of the gland is 
ound possible In fact, verv often a large sub- 
sternal mass may be elevated into the wound by 
e most gentle traction without inserting the 
linger into the mediastinum (Fig 9) This is 



Fig 14 Method used in the closing of the divided 
sternohyoid muscles 

necessary for ligation of the lower pole and re- 
moval of the gland 

The remnant of the lobe is outlined by Kelly 
hemostats placed along the periphery of the 
lobe (Fig 10), as the lobe is divided the blood 
vessels m the thyroid substance are clamped 
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ftj? It efMttrunine hem>rrhJef Inm thf rmntnl Ilf ttttiroHsn/in 

Icrrupift] fine silk luturr* p)K«iI •! difTmnt tnrU in the Wf; ttis of ihe nrtV In 
tMfiiptrd *uturrs are pUfnJ fhrovxh jfte eilees nf ihe rerruttnl anil the livia am) 
thvroiil (issue of the tracbin insertinK Ihr outer surface of the remnant loronrral iis 
incited surface 


•.eparafctf in the tnidline (tig 4) antfat the supra 
sternal notch care is taUen to asoid in;ur^ to (he 
\cnous jugular arch The sierflohjoicl niu des 
ma> be cJamjiciJ ami iJivKjfd on one or bolb sjtJes 
and the sternomastonl maj be separatetl from the 
sternohrouf musefe and retracted bteralK tf r\ 
posure Is inadequate (Iig j) iree separation 
of the thsmhjuid mu ck from the gfand is im 
porlanl (hig (>) 

The larger thxruul lobe is attackcrj tirst Fhe 
fcdti IS cfeiatcrf b\ poitcr fenacuJi and the us 
j)ensor\ fa-cn • «e\eTtsi \s the up,>cr pole i 
ifcMied the branches of the suix-rior tn>roK( 
arters are clampext b\ Kcllv hcmoslats an«l 
diMtled (I ig 7) There arc u inlH three- .w Use 
tcrmina) bnnihrs Sfler scscring the artcnal 
branches the 'Ujicrnir pole which liwl to be 
llaitened and we</ge shaped ralU imltrard from 


i(« 6e»f with perfect ease (f ig 8J ^fler the pok 
Is mobilized 4 small stnji ol tluToitl 1 left to kirm 
the upper part of the remnant in ortkr to protect 
the recurrent IjrangrJJ nerves which are the mcs| 
vulnerable in this area of the thvfoid field It is 
l>cl«eved that div tdmg the branches. <1/ the sui>cri‘'r 
th>roidarier> rather than themamarietv or mass 
ligation of the superior jxi/e has mans safeguarif 
It avoid a mass ligature which often mu t I* 
placed with poor exiKisufC anil under ten ion thus 
Jo sejung thi chance of immediate or post 
<>(icrative hemorrhage from the superior thvroid 
ve “Ofs Uc bchcvc thi prevents m;orv to the 
blootl upplv of the paralhvroid liecausc 0/ the 
ab cnce of permanent lelinv in more than 4 ito 
of our ojvcrativi casts. It a!v> vifeguirds the 
inienid branch of the superior Lirvngcal nerve 
nhKh isn nr kni/nn tocantam motor h/iers to the 
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the wound This dressing is covered by tvro 
pieces of sterile cotton and the entire dressing is 
bound snugly to the neck by means of a gauze 
bandage 

On the day follorring operation the dressing is 
remoted and evety- other skin clip is removed. 
The pressure dressing is replaced by a flat gauze 
dressing .After 48 hours the remaining skin clips 
are removed while after the fourth or fifth post- 
operative day the dressing mav be disposed of 
entirely 

The patients are discharged in from 8 to 10 
days after operation, this period of time being 
necessary' for the symptoms of hyperthyroidism 
to quiet down Hospital morbidily is thus from 
3 to 7 days less than for pre\nous methods. 

StrsDCVRY 

The technique of subtotal thyToidectomy as 
performed in this clinic, and as shown bv the Ulus- 
and the descnption has proved satis- 

The use of silk m thymoid surgery is entirely 
justified by' the results that have been obtained 
m wound healing 
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Iig t6 Ii)uMr4ii()g (be nir(li<?<l otdrniin^ the wfUAi} 


^Fig ii) Ui are figitcd wth fine Pel. using mjerruplcd fine silk suturts (Iig 

nakl or a German made nhJtcs/Jl The remnant Uhen (he stcrnofi\oid muscles ha>c been divided 
Is fairlv drj and is dropped into the th}Toid bed the severed ends of the anterior jugular veins are 
while the remaininR lobe ij removed in a similar hgared separatelv b> transfixion sutures ard 

■naj Two rows of interrupted fine sdJt ^owres rhen the edgt^ cl the mu cka are suturw/ to- 

me p'aced m the cut surface of the remnant m (he sether l)> interrupted sutures ft ig 14) The skin 
long O-xis of the neck for hemostasis and not too edge are brought into exact approximation and 
detpl> placed to protect the nerves and pan \4fi Uachenfeldt clips are applied (1 ig rfi, /) 

Ihjroids (Hr it } The remnants are then drawn beneath the flanges of the clips on either side a 
to the midhne and sutured bv tine sdk to the saline soxkedgiure is then placed over the elvsefl 

fascia of the trachea and the th\ roid ti>\oe is leli wound xs shown in Tigure 16 3, and the entire 

xfoftg the trachea Thethvfohjoulmosclesareihen wound is Covered bj a flat dr> gautc dre< ing 
brought back to ihcir original location and <u (hig 10 j) \n ordinarv flat rubirr ‘ponfc 
lured togslhei and to the lower portion of the with notches cut in the upper nJ^e to jermit 
remnant Ihis is an adijuionaf aid to complete molding to the neck is placeiJ as in Figure 16 ^ 
hemostasis (I ig 13) Closure is accomplisbeil b^ fordistnbulion of pressure over iheenlirt vrea of 
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infection does not go by way of the blood stream 
or lymphatics but travels along the cavity of 
the uterus to the tubes 

As a result of this study, 5 conclusions were 
reached (r) When a patient had a complete 
occlusion at the uterine end of the tube, tubal in- 
fection did not recur and pus tubes did not de- 
velop, (2) that the uterus was the necessary 
avenue through which the infection reached the 
tubes from the cervix and the external genitalia, 
(3) that even in the presence of the uterus, a 
total absence of infection from the internal os 
downward prevented re-infection, (4) the cured 
infected tube did not spontaneously re-infect it- 
self, (5) salpingitis <hd not develop in those pa- 
tients in whom the connection between the uterine 
cavity and the tubes had been broken in spite 
of a gonorrheal infection of the lower genital 
tract 

It was then argued that if these conclusions were 
correct, i of 4 procedures could be followed in 
order to prevent re-infection of the tubes, (i) 
Clear up all foci of infection and not allow sex 
trauma, (2) do a hysterectomy, (3) remove the 
infected tubes with or without fundectomy, or 
(4) resect the tubes at the cornu of the uterus 
Which procedure should be followed? Pro- 
cedure I could be follow'-'^ the patients would 
co-operate, bn* . uly impossible to pre- 
vent sex trau. aiections have occurred in 

some cases fol sex trauma where one could 
absolutely exci .e re-infection from the consort 
As a result of the impossibility of control the first 
procedure, although it can be carried out, is 
usually doomed failure 
Procedure 2, or hysterectomy, is rather radical 
surgery for infected tubes, patients will not sub- 
mit to It, the mortality and morbidity is too high, 
and it breaks every principle of preserving as 
much of the pelvic organs as possible 
Procedure 3, or the removal of the tube with or 
without resection of the fundus, is an excellent 
procedure but still somewhat radical In remov- 
ing the tubes with or without a piece of the fundus, 
the blood supply to the ovaries may be interfered 
ivith, and those patients on follow-up frequently 
present ovarian cysts with associated symptoms 
Procedure 4, or the resection of the tubes, 
carries with it a minimum of surgery, and if it 
will clear up the condition and prevent re-infec- 
tion, it should be the method of choice 
Tubal resection is indicated in those patients 
who have had repeated attacks of salpingitis 
covering a period of one year with a relative dis- 
25 * mcapacity for viork during this time 
iney should give a history of sterility during this 



Fig I Figure-of-8suture/l,B,C, D, £, insertedthrough 
the cornu of the uterus, clamp F applied to uterine end of 
tube V shaped excision of the uterine end of tube The 
mesosalpinx is cut close to the tube so as to free slightly the 
utenne end of the tube 

period and on vaginal examination should show 
persistent palpable masses 

Surgically the requirements are that the patient 
be a good surgical risk as far as her other vital 
organs are concerned. She must have had a 
normal temperature for at least 14 days with a 
leucocyte count of less than 10,000 and a sedi- 
mentation time longer than 30 minutes for 18 
millimeters in the Lmzenmeyer tube 

TECHNIQUE OF THE OPERATION 

The abdomen is opened by a left paramedian 
incision from the symphysis to the umbilicus 
After insertion of the self-retaining retractor, 3 
laparotomy pads are placed so as to pack away 
the omentum and intestines The adhesions of 
the omentum and small intestines to the pelvic 
organs are severed by blunt or sharp dissection 
The fundus of the uterus is identified and the 
adnexa are inspected The condition of the ovaries 
IS the deciding factor for the type of operation to be 
performed If ovarian pathology such as abscess 
or cyst IS found, a salpingo-oophorectomy is per- 
formed If no ovarian pathology is found, a re- 
section of the tube can be earned out 

A figure-of-8 stitch (Fig i, A-B-C-D-E) is in- 
serted in the uterine horn, proximal to an artery 
clamp (Fig I, F) placed on the utenne end 
of the tube. A V shaped excision of the uter- 
ine end of the tube is carefully made so as not 
to injure the underlying ovarian branch of the 
uterine artery The proximal end of the tube 
IS then freed from its mesosalpinx by cutting the 
mesosalpinx close to the tube for a distance of 
about I centimeter The figure-of-8 suture, A to 
E, in the uterus is tied, left long, and a clamp is 
apphed 



rUJJAI RESECTION AS A TREATMENT FOR RECURRENT 

gonorriieai salpingitis 


ilPNRl C MIK MI> ^ACS and GEZ.A \\EtTZNFR MI) 

Nen Ifwt \c« lorV 


S alpingitis la a bcH defined cimicai 

entJt> and constitutes one of the most im 
portant chapters in jjs-necologv ITie 
salpingitjtJea are divided on an etwJogrcal 
ba-'Cs into 3 groups gonorrheal salpmgjti septic 
salpingitis and tuberculous salpingitis In ihu 
di'-cu-sion the term recurrent salpingitb. will be 
u-ed a» a sj non\-m for recurrent gonorrheal sal 
pingitis 

PraclicalU e\cr> case of primarv gonorrheal 
infection of the lube be cured if re infeclion 
can be prevented A woman who 15. financialU 
able to take circ of herself and who is willing to 
follow instructions carcfullj can !« promts^ an 
altnq t complete rccoveri under proper medical 
treatment The diPicuUj m anj large citv fits 
m the following facts first the patients notun 
dersundutg the seriousness of Ihcir condition will 
not follow the instructions given them second if 
thev understand the senou>nesa of the condition 
and desire to follow the instructions the) cannot 
because of their financial condition which requires 
them to return to work too <oon and la tj) roo't 


operation (Norris SS per cent) Po toperative 
cvsl formation m the ovaries due to impaired cir 
culation and postoperative adhesion-, producing 
smpto/ns do occur (4) The )o s of the fallopian 
tubes occasionatlv his 1 bad p vchological effect 
on some pntient 

The operation to be descrdicd i> presented as a 
conservative procedure to prevent the above dc 
scnbesl sequefai It retains the tubes and prevents 
their reinfection The observations (i) which 
hnhereti the belie/ that this proceelure 11 ouM and 
lould prevent re infection of chrcmcallv infected 
iul>e> were that 

I In spile of the known fact that a gonorrheal 
inficlion of the tubes is alwnvs bifaterai patients 
were seen /requentfv who find a pus tufie on one 
si<le and a fiirlv normal tube on the other i\s a 
result of thi' observation cveral of these ap 
p-irenllv normal ’ were removed and es 
aminerl It was lou *• he npparenllv 

normal tul>c thvrc afwavv jbsiruclion at 

the uterine cornu whereas 1 us tulie on the 
other side thccon/irclion wilh uterine cavils 


of these patients have to support themscive secmcsl to l>e matniaineil 
therefore Ihev cannot interrupt iheu periods of z WTicn a hvsierictom) was performed on a 
occupation too frequenilv Of the) los« their post {valient with chronic bilateral I il infection the 
tions As a result 0/ these factors a great manv infiammation di apivcatcd and rc infectioits did 
patients m our cit) insCKutfons must be opciatcfl not occur In looking over the literaturr h)s 
upon not because of the palhologv present but to tcreclomv t found to be described as a treitmcnt 
prevent frequent 'itiack'. of meapaevtatmg svmp (or pus tuliCs (4) 

tomatulogv t Whin 1 pnticni with quiescent pus tulx^ 

What oiwrativc procedure shall be the one id wasa«Uquatcl\ treated *0 as to remove all gonor 
choice in these cases* Safpingcctomv is a rela rheal infection from the (ower genitaja (certif 
tvvcK afe and useful operation d practised in urethra etc) and she wa «ejiaralcd from hereon 
jccordJnce nith the p/inciplcs laid down bv on toprevenl rc infrcUon the tulva! infection as 
Wimpson and t urlis A cl it his several ibsad a rule cVareil up and did not recur 
vantages (i) It hxs a pnmarv mortalilv of » per 4 s-imp-on and Curti have 'how n that gnmu’ 
cent and a fiirh hii.h percentage of pivstopcratne rbeal salpingitis is 1 «eff fimiicd disease and the 

morbidvtv (i) The Icchnicil diiTiculties en orgitHsms die tn the tuf< 2 weeks after the tern 

countereii dunne the ojicnitjon frequenth kadi perature i normal Is a rrsi,U the (ul« t^nnn 
to ridical urgerv of the ovaries and uterus pro- re infect itself the infection must come trom 
ilucing a surgical menopause which is contrarv withtvut the tulve > v.^ «. 

to all principles of conservative gvnetologv ^ aow. jvaticntv 

(vl Postoperative crudiies or indurations ma\ scctcd ch>-< to the uterus for sienluaiio f 
iA|».re piobnErd Ircatmcnl or tirn a .ocon.lin pr-o- r’.'noi] Iran frn 

‘ t. orrheaf ifiJeclnvn of the lower gen tat tract irer 

M W> »• «* ^ j .Rowing that gotiofcheal 
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S patienG had small masses, 6 patients had larger 
masses 

Chmcal 76 patients reported themselves clini- 
cally cured or asymptomatic; 13 patients had slight 
symptoms, 6 patients had definite symptoms 
Economic 83 patients were able to perform 
their usual work, 12 patients had sufficient symp- 
toms to interfere mth work 
No patients have had to be re-admitted for 
severity of the sjTnptoms or for a recurrence of a 
salpingitis There have been no re-operations on 
account of pehdc disease One patient who had a 
bilateral resection was re-operated upon 14 
months later for intestinal obstruction The ob- 
struction was due to upper abdominal pathologi- 
cal conditions A negative pelvis was found 

CONXtUSIOXS 

Cornual resection of the tubes is offered as a 
surgical procedure for the cure of recurrent 
gonorrheal salpingitis It involves a imnimum of 
surgical trauma and in 112 cases gave the follow- 


ing results: (r) no primary mortality, (2) no pri- 
mary pelvic morbidity, (3) 70 per cent perfect, 14 
per cent good, and 7 per cent fair anatomical re- 
sults; (4) 79 per cent symptom free patients, 21 
per cent with slight symptoms; (5) 87 per cent fit 
for manual labor, 13 per cent with only partial in- 
capacity, (6) no re-operations for pelvic disease, 
and (7) no re-admissions for recurrent salpingitis 
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Fig 2 t Comnal figure-of 8 sutare lied Jjgatuie 
placed around utenne end of tube B and tied Long cod 
of suture threaded on a needle and passed througb posterior 
w»U of the uterus C, from medial to Literal under the 
round liginjent of ovary 

A ligature is then applied to the cut end of the 
tube (f-ig j, B) and the clawp is removed The 
long end of this suture is threaded on a needle 
which IS passed through the posterior wall of the 
uterus below the round ligament of the ovary 
(Fig t O and tied This automatical]} causes 
the Cut end of the tube to be inverted under the 
tube Itself (Fig j.B) The same procedure under 
the same conditions is earned out on the other 
hide 

RESen-TS 

In thu series tia patients have been operated 
upon the first operation was performed Ma> 
t? the last included m this senes was done 
on fioveraber j8, 1936 

Pre epfratue data The joungest patient was 
JO) ears old the oldest was 42 87 patients were 
in ihe 30 to 39 yesr group Jj jii the 30 to jp year 
group and onl> j were 40 jears or over The 
shortest pre-operative slay in the hospital was 
2 daj’s, the longest period Oo d 3 >s and the aver 
age was 17 3 da3rs All patients tamplied with the 
routine condicions and indications for the opera 

The operations performed w ere as follows bi 
JateraJ resection m 5-’ patients, left salpingo- 
oophorectomy right tubal resection in 32 nght 
saJpingo-oophorectom) left tubal resection in j8 
ovanan suspension m 18, utenne suspension in 
92 and appendectomy in 70 

The following pathological lesions were seen 
at operation and allowed to remain m the pelvis 
A small mass the tube measuring up to * cenli 
meters was found 51 tiroes a medium sued mas 
pyosaJpimt the tube measanag 3 to 4 centi 



meters was seen 35 times, a large mass the lube 
measuring more than 4 centuneters in diameter, 
occurred *6 times 

In J06 patients the operations were performed 
as the operation of choice, on t> occasions they 
were performed as operations of necessity In 
these latter cases the surgeon s intention was to 
do some other lyw of procedure but the diffi 
cuJties encountered made it advKable to shorten 
the operation As a result a cornual resection was 
resorted to instead of the usual salpingectomy or 
salpingo-oophorcctomy Hie 106 operations of 
choice were performed without operative com 
plications and without drainage The 1$ opera 
ttoDS of necessitv were all drained aabdonunall) 
and 2 vagmany 

POStOPERATIVE COraSE 
In the group of the to6 cases one patient had a 
piilmonarv complicatiDn which delayed the pa 
uent s distha/ge until the iwcntielh postoperative 
day All other patients were diy harged on the 
twelfth to the fourteenth day There were no 
wound infections In the 6 patients in whom the 
operation was one of neces ity all were discharged 
from the thirteenth to the twenty ninth day 
Fotlow-up Ninety five patients or 85 per cent 
of those operated upon have been seen in the 
follow up chnic one or more tiroes The duration 
of observation ranged from * to 30 monlhs 
AU patients are usually seen 6 weets after the 
operation and thereafter at bi monthly interval 
Socoe patients have been seen only once most ol 
them on several occasions 

The results have been tabulated on an ana 
toimcal clinical and econormc £>as^ 

Ittafomieal 67 patients had an absolutely nep 

tive pelvis 17 patients bad induration onh 
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5 patients had small masses, 6 patients had larger 
masses 

Clinical 76 patients reported themselves clini- 
cally cured orasymptomatic, 13 patients had slight 
symptoms, 6 patients had definite symptoms 
Economic 83 patients were able to perform 
their usual work, 12 patients had sufficient symp- 
toms to interfere with work 
No patients have had to be re-admitted for 
severity of the symptoms or for a recurrence of a 
salpingitis There have been no re-operations on 
account of pelvic disease One patient who had a 
bilateral resection was re-operated upon 14 
months later for intestinal obstruction The ob- 
struction was due to upper abdominal pathologi- 
cal conditions A negative pelvis was found 

CONCLUSIONS 

Cornual resection of the tubes is offered as a 
Surgical procedure for the cure of recurrent 
gonorrheal salpingitis It involves a minimum of 
surgical trauma and in 112 cases gave the follow- 


ing results (i) no primary mortality^ (2) no pri- 
mary pelvic morbidity, (3) 70 per cent perfect, 14 
per cent good, and 7 per cent fair anatomical re- 
sults, (4) 79 per cent symptom free patients, 21 
per cent with slight symptoms, (5) 87 percent fit 
for manual labor, 13 per cent with only partial in- 
capacity, (6) no re-operations for pelvic disease, 
and (7) no re-admissions for recurrent salpingitis 

REFERENCES 

1 CoRTis, A H Bacteriology and pathology of fallopian 

tubes removed at operation Surg , Gynec & Obst , 
1921,33 62t 

2 Falk, H C Tubal resection as treatment for recurrent 

salpingitis Am J Surg , 1936, 33 509 

3 Norris Gonorrhea in Women, p 44 Philadelphia. W 

B Saunders Co , I9r3 

4 Roblnsov, BiRON The Utero-Ovarian Artery Chicago 

E H Colegrove, 1903 

5 Simpson, F F Choice of time for operation for pelvic 

inflammation of tubal origin Tr Am Gynec Soc , 
1909, 34 161 

6 Idem A precise method of choosing a safe time for 

operation m pelvic inflammation of tubal origin 
Tr Am Gynec Soc , 1915, 40 166 


CNCAPSUI.ATED INTRAMEDULLARY TUMOR INVOLVIiNG 
THE WHOI E SPINAL CORD FROM MEDULLA TO CONUS 
COMPLETE enucleation WITH RECOY'CRY 
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Although irvd»%vdual case teporls ate 
/\ seldom of sufficient interest to marrant 
1^“"^ specialand detaikd tabu)ai}on,ii5ohap 
X pens that occasionallj a patient comes 
under obserxation with a condition so unique 
that one is urged from this standpoint alone to 
make a note of it if for no other purpose than 
to put It on record m medical literature Besides 
this, in the present instance v.e feel that there 
areat least ^ additional points to nbich attention 
should be drawn, namelj the possibilitv ol doing 
an almost complete laminectomj and, sccondJi, 
the surpnsing extent of rcco\«r> of function fof 
lowing what amounted to a practically complete 
anteroposterior transection of the spinal cord 
throughout its entire length 


het Umd and 'pinal fluid Waisrnnann trstj Jiad li«n 
neiatjve trpealtdly 

tt henadmiimi to the \e« f n>.laDd Ilesconei* Hi pital 
on December 6 ti}0 she presented the follouinR clinical 
piciure hhe «a» s well nourished voune woman lyinein 
brtf nithciut any great degree ot discomfort Cerebration 
wasnonoaland her cranial nerves were normal throughout 
t/Mr tyilci Both /egs were almost compJstcfy para 
bied although a very slisht amount of extension at the 
knew «aa PojsiWe if the hes " ere held Beird hv theenm 
tntr Rotn arms and both hands retained Uirly good 
strength the le/t being slightly nealirr thin ibr right 
There ttas Some involuntai^ tlerion of the thighs upon 
stunulalii.n <Mth a pin point over various areas ol the legs 
Of the dorsum of either foot 
Seatg/i'v The patient showed a sinsoiy lertf si lh« 


CAhE mstoti\ 

A young Honwn eo tean of age iras nferttd to The 
Lahey Clinic and the New LngUnd Deaconess llo pita) on 
December 6 )pj6 eompi, swing d pamJ/sw of the Jegs 
and dilliculcy with her bowels and bladder The salieni 
features of her past hutory vrere these hhe bad been ad 
nutted loaho petal in another city on September i8 19JO 


. ... year was unable lo use tier legs, {letause of her 
ptnal symptoms tipvodol was miecced and this was said 
lohaveshow-n a block in the upper dorsal region LammK 
lomy was performed on beptember J9 tojo alwbKhivire 
the ford was exposed from the level o( tfe •eventhcersi 


the ford was exposed from the level o( the •eventhferxi 
cal to the fourth doixa) vertebra No pulsjiwn was seen 
ih'dur* was opened and the coid appeared edemaiou* 
Nothing further was done the dura and muscles were 
closed and rhe eoirdiUon wav ihoughl lo be a myebljf \ 
corej bladder developed forwJuch a suprapubicoslosiomy 
was instituted 

The patient showed practically no change for about • 
vear and then began to have some warning of nudum) n 
andalittlcmotionin herlegsdeveloped In January joya 
the c>-sto»tomy lube was removed and she w»s aUe to 
void voluntarif) (.rafually during the next a years ihe 
strength of her legs returned and in the spnug of 103a 
resumed her former posiiion as cashier 10 a cbealtt bhe 
wasable tow-alk toandfmmberwotb went to dincex ard 
seemed perfectly weH for abnoi t year I>Bnng 1935 sV 
ogam began having diilicull> in walking ami thx rotrtasevl 
to uch a degree lhal by Vpri) r<y* she was isor* iwMr 
confined to a chair On November > *91‘ ^ •», ^ 
tdmirled to the same ho'Pita) where she had^n “einrc 
and was transferred Irom tVieii \o ttosvm Th re ruts t 

fconr the DefMrteienI W Neunwurgrry The Uhr> 1 1 n 
Ihe lulhoisff'cil Depsrlmenl ol tV 
fto^tx) 


le New laixlwl Dear. 


third nb anteriorly and the third djrsi) ‘pine pr> tenorly 
below which pain and lemperature sensations were aim 1 1 
whoflyfost ihefossofpain being the more complete nflhs 
two Tliere was marked hypo esihe<ia to pain and lem 

C reature on the medial aspvcts of both artris and loth 
ands. LieS* coiy-h was (airly well prr ervrd ever the 
are* /use drsenM there being more dtmmulio') of this 
ivpeol sensation over the lower extreirit estSw the upner 
Deep pressure psm was lost tn the legs but mas present in 
ibe arms Nibntcry sensatioti was tost below the hjp« 
diminished in the left arri ard p eseiu in (he eight arm 
(>)« i> 

Keifetfs VI deep tellexes were bilaterally ovenetive 
excvpr the Achilles jerks which were absent There wav 
at (rmes a positive Ifabinvki on the left but no luitainri) 
artkle clowas 

SyAinceeri She bad been having diflieulty «ilh volun 
(ary control of both bowefx and hfa fder bul Ihii tm of 
(aRctmn was not complete 

Lttmkar Aottlkre nai earned out on Derrmber 0 lo/b 
The ipuia) dynamics showed a complete LI xk The lipi > 
<W wiWfJ) bad kiwn injected previously coul I not be mare 
to pass upward beyont the body of the eleventh dirsa! 
vertebea _ , , 

Npiivil/md erammilien showed deeply unlhoihrormc 

fluid wvtb a total protein of ijoo milligrams 

firrf staje egemiKP" OeitmSer to tgyf A cervicpdoral 
laminectomy wav camcvl out and the spines anl UminT 
(row the axis to seventh rforsaf v erf eh/a inf lav r 
(the tint to third dorsal had Iwn removed at h" opere 
tvanefsewhere) were rrmaved Ipoo /nc/won cllbe ujts 
oxte Mus area the whole length ,i eepiosed coni 
greatly wJi^ned and ih/nned out t*'e tpcct being Inst w 
a huge cystic cord TTie blood vfvveb on the 
pread apart and the cord ha I a graywb vo''’' 
assumption that the condilim »av lynnco/nyt^ * i_, 
needle alt»chr<J to a syringe wav invenrd into th* 
part nf the cervical regim but wnm suvtFR «* 
no fluid was obtained . , „„i 

The itorsaf a pcct of the cord wav ihfr<'>" 
Ihemidcfrvicil regi>n and at adrpthof a 10 j m 
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Fig I Chart shoeing the loss of various forms of sen- and temperature, b, light touch Horizontal lined areas 

sation uhich the patient showed before operation a, Pain analgesia, dotted areas, hypesthesia 


the surface of an apparently encapsulated intramedullary 
tumor was encountered The growth was quite firm and 
ot a brownish-gray color The incision in the cord w as now 
earned upward to the lower end of the medulla and down- 
lard to the inferior end of the dural opening There was a 
enaenw for the tumor to bulge through this incision 
oronth could be separated from the attenuated cord on 
utier side by gentle retraction and dissection with small 
moist cotton pledgets, and in this w ay it w as follow ed up- 
superior pole at the lower limits of the medulla 
nen this upper pole w as freed it could be grasped w ith a 
rceps and lifted outward, thus making it possible to peel 
iriu gently brushing aw ay the slightly 

nerent cord tissue below it In this w ay it w as enucleated 
fo the lower end of the cord incision at about the 
e 01 the fifth dorsal vertebra (Fig 2) Here a silk Iiga- 
around the grow th and it w as divided just 
imi'^^ ligature, the remaining tumor below this (of 
time) being left to be taken out at a 
betoa* ®tage operation, smee the present procedure had 
wac ®°me 5 hours or longer The patient on the whole 
nart good condition although toward the latter 

nhpi.t Q operation her blood pressure had dropped to 
She °° millimeters systolic and 55 millimeters diastolic 
blood gi'cn a transfusion of 250 cubic centimeters of 


cyhndncal and a little over 2 centimeter 
almost bisected the cord antero 
them T “'“"S the anterior aspect of its be. 
stanre . 2 millimeters of cord sub 

been left points only the pia and arachnoid hai 

the sn,nl''"®S 16, 1936 At this sessioi 

wcU the remaining dorsal vertebra; a 

the lumbar were removed Afte 

cord "P, llto dorsal aspect of th 

t on d,mn 'I-'"';! ‘’'r'- previous opera 

‘on down to the end of the conus, thus evnosine the re 

« X'conrT 1 the entire lengll 
same m ^ ^ F’row th w as peeled out in th 

-amt manner ns at the primary operation \ portion 0 
this lower end of tumor proved to be cjstic but with 


definite capsule and not merely a syringomyelic cavity 
(Fig 4) The cystic contents were first removed so as to 
gain room and make less damage to the cord, then the 
capsule of the cystic portion was grasped, lifted outvv-ard, 
and gently dissected free from its bed (Fig 5) The dura 
and muscles were then closed in the usual careful layers 
Pathological report The specimen consisted of 2 parts, 
roughly cylindrical, and its total length was 385 centi- 
meters (Fig 6) The upper piece had a diameter of 2 2 
centimeters for a distance of 5 centimeters then gradually 
narrowed to i 5 centimeters for the middle 195 centi- 
meters The lower portion of 14 centimeters was a thin 
walled, tube-like structure 05 centimeter in diameter 



Fig 2 Operative sketch of the first stage enucleation 
of the upper -and larger portion of tumor 
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GILBERT HORRAX MI) i ,cs a.d 1X>S-ILD G HENDERSON Ml) Boston M.s,„ho,n,„ 


ALTHOUGH indiTKlual C4se rfports are 
/\ seldom of sufficient interest to warrant 

/■^ specwlanddetaifedtabufation.itsohap 

-A. X pens that occasionally a patient comes 
under obser\ation with a condition so ujuqat 
that one is urged from this standpoint alone to 
make a note of it if for no other purpose thin 
to put It on record in medical literature Besides 
this m the present instance wc feel that there 
are at le-ist i additional points to ohich attention 
should be drawn, namely, the possibilitv of doing 
an almost complete laminectomy and, secondly 
the surprisin,j extent of reco\ erj of function fol 

Joinng nhat at«oun(«l to a peacticafh compfcte - - - - - - — r- --j -v 

‘rTz "" ^ 

throughout its entire length t«« TJiwe h»i marked hypi>-r«(fie«ia to pain tnd lem 

E ralure on tbe medial • peel* of both amii and both 
rids Li«bt touch ««» fajily hcU prewn«J o»«r the 
area rust diKtibeJ ihew being more diminu'ton of lhi« 
type of sensaiioiT over the hwer eiirrmiiies Ihamhe upper 
Pirp pre Nure pain «as lo<i m the ten but aa> pre«tni in 
the arms \ibralery lensaion «w W belrw ib* hip» 
dimiiTKhed m ihe left arm and rrmenl in the right arm 

(He «) 

kffrrtt 111 deep rtflexn acre bilatcnlty ortmtD* 
egeept ebe XcbiUcs jerks which acre absent Thett at' 
at tirnra a pnsiti'e tfabin'ki on the hrft but no susW/ied 
ankle cinnas 

SpbiMUri "^hc had been having dif cutty ailh \oluB 
tary <onl/»l of both boaeN and bladder, but thu h>« m 
luneiMn »Av not cornptrtc 

Lumbar pu»<\a’t was earned oial on Deeember p 151^ 
Tberputal dynamic* ahoned a comp lelt Wick The I'piiv 
dol wiiKb bad been injected prenna'ly Coul J not he ma fe 
to pas* upward beyond it* body of the ele'enth d r»al 
vetteb-^ 

'A"wl /»»d ealmitaliaTi showed deeply lanlhochmmic 

flui] aiih a total protein of ijoomd ‘grams 

hrt»UHfpptroiii»i Drcimbtr to rojt A ctfr icod'’r'>l 
lanuntctornT was earned out an J the pr/ie» aof f^'n* 
from the luvv to the •esenlh <iof«al vertfl ra inftuNi«e 

(ibe finl »o third dirsat had l-een ecmoNed at wr <|<ra 
isms eUwhere) »«w reirwjxed Ipofl mciuon of the 
over this area thewhole lengthof t<po«ed cord apfffr” 
greatly wiicned and thinned out the a ped fdng tMt cl 
• hugecy'tii. eord ■JkeUvwS vr^el* on the •“rf*^ ^ 

r«ead apart a^wf the cofd hid a gr^^^»h col r On tft 
assumptwm that the c«v!nirn •*' synngnmjelia a Me 
needle att»tV*l to a ynnw wi' inNCrterf mta rjw 
part of tbeerr'ical region but when sociu'i* »a m 
cm tfuil wasol taineil _ . 

The *mf .M*rt of , ,n.lUmclrfi 

the ouieervtcal region an I al a ilepin w J ‘o J ' 


CASE }USTOH\ 

A young woman so )ears of age was referred lo The 
tAbey ChniL and the New England deaconess iiospiul on 
Xfeceinber <5 idfd eompfaming of paraf/sis of the legs 
and dirticulty Mth her bowels and bladifer The salient 
teauim of her pa«t history were the<e ^be had been ad 
muted to a ho«pif*/ui another eicy on September i4 ipjo 
at which lime she bad been having high dull baekaehe and 
for one year was unable to u^e her legs Ilecause of bee 
pma! symptoms (ipi>iQf was injected and th<« was said 
to base shown a block in (he upper dorsal region Laminec 
toray was performed on teptember JO ipjo atwbKhtime 
the cord was eepos«f ftom the letfl of the sgieofheervi 
cat to the fourth dorsal sertebra No pulsation was seen 
The dura was opened and the cord appeared edematous 
Nothinj. farther was done the dura and tnasetea uere 
clns^ and (he condition was thought to be a myelitis \ 
cord bladder developed for which a suprapubic cyslostomy 

II ts instituterl 

The patient 'flowed piactigally no change for about • 
year and then liegan to have some warning nf mictontion 
ind a little motion in her lei^ dereipprd InJjnuary ipjr 


her blood and 'pinal Ouid Wasserminn tests had been 
negatise repeatedly 

'hben admjiied to the Neir England DcaeoneKt }l wpiw) 
on Pecember 6 «0y6 she presented the following clinical 
picture Shewas a well nourished younj, woman lying in 
bed without anv great degree of disfom/orl f'erehrafi.'in 
was norma) and her cranial nerves were normal throughout 

Jftftor rjfj/em Doth legs were almost completely par* 
Ivted although s very alight amount of eilenvjon at the 
knees was possible if the fegs were heU flexed by the ecarn 
iner Both arm* and both hand* retained fairly gixwf 
strenj^th the left being lightly weaker than ihe right 
Tbeic was some involuntary flexion of the ihighv upon 
scunutation srith a pin point over various areas of the legs 
or (be drrsum of either foot 

^nrorioi* The patient showed a sensory level at the 
third nb anienorty and the ihinJ dorsal pjne posirncidy 


she s 


s aUe S' 


a the 


the cystustomy lube was removeil and 
vQii voluntanly Gradually during the 
strrni.th of her legs relumed and in the pnog « ipft she 
resumed her former position as cashier in a theater She 
was able to walk to and from her work went lodance* and 
seemed perfectly well (or about i vear During »oiy she 
again began having diflicuMy in w ailing and ihi' iiKreasrt) 
to such a degree that by 'pol 'Olb *he was once mote 
confined to a ihair On November i lOib she was i* 
admiltcil to the same hospital where he ha.) been More 
and wav Iran ferred tfora there to llo«lon The results f 

from the Pepirlment of Neurmurgeiv The Lahtyklm anl 
Ihe Pathulvcical Ilepartmenl ol the New inalan I t>e» onew 
Hospilal 
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SOUD PORTION Of TUNiOR CYSTIC PORTION OF TUMOR 

Fig 6 Photograph of the entire tumor, pieced together 


charge she had begun to move the toes of both feet and the 
ankle on the right side, and slight flexion r^as possible at 
the right knee She had regained the function of bowels 
and bladder n hich had been lost completely after operation, 
and n as up in a chair several days before leaving On Janu- 
ary 30, 1937 she i\as discharged to her home, tyi Meeks 
after her second operation (Fig 9) 

Follou’-iip voles The patient has reported from time to 
time by letter indicating her progress She has slow ly re- 
gained almost full use of her right hand and both arms but 
the left hand is still somewhat weak Both legs regained 
strength slowly, and on June 2, 1937, 6 months after 
operation, she was able to stand with support Her back 
has never given her any trouble from w eakness By July 
i3i 1937, she was able to take a few steps with support and 
her letter of October 4, 1937, stated that she was standing 
and taking steps with support every day, the right leg 
being much better than the left Her last letter, February 
^ 19381 14 months after operation, was most encouraging 
To quote “1 w alk every day w itb help on each side of me 
The right leg is wonderful I think it is almost back to 
normal (Fig 10) The left leg has to be pushed along but 
sensation seems to be better all through the left side ” 

DISCUSSION 

A fairly complete review of the literature has 
revealed only 2 instances of intramedullary tu- 
mors, w'hich were encountered at operation and 
removed, at all comparable in size and length to 
that of our patient The first of these was re- 
ported by Cushing in 1927 


This tumor w as an ependymoma in a girl 8 years of age, 
and it extended from the medulla to the second thoracic 
level The dorsal aspect of the cord w as incised as in our 
case and the grow th, w hich w as soft, removed by suction 
At this first operation a laminectomy from the atlas to the 
second thoracic vertebra inclusive w as performed Think- 
ing that the tumor extended below this lower level, a 
second stage operation was carried out removing the re- 
maining thoracic and the first 2 lumbar lammm Only a 
hydromyelic cavity, however, was found throughout this 
lower end of the cord The child made an excellent 
recovery, and w as practically normal for 5 years 

The other instance in w hich a long intramedullary grow th 
was operated upon was Case 3 reported by Foerster and 
Bailey m 1936 The tumor extended from the first cervical 
to the ninth thoracic level It was removed piece-meal 
at operation, but unfortunately the patient died the fol- 
lowing day The tumor was an astrocytoma 

Several instances of long, intramedullary 
growths, which were discovered at necropsy, are 
quoted by Foerster and Bailey in the important 
article in which they report their own experiences 
These are the cases of Hatschek, a myxoglioma of 
the entire cord, of Miura, a glioma extending from 
the midcervical to the lower lumbar region, of 
Nonne, a sarcoma involving the first cervical to the 
tenth dorsal segments , of Schueppel, a gliomyxoma 
extending from pons to conus, of Schultze, a glio- 
sarcoma from bulb to conus, of Taterka, a fascicu- 
lar glioma from bulb to the twelfth thoracic 



V of characteristic area of tumor 

• ote the uniform 17 pe of cell with rosette-like formations 
around.the blood \ essels X 100 



Fig S Photomicrograph of a section of the tumorwhich 
again shows the rosette-hke formation and absence of 
mitoses X 1 50 


r~r-i^ r 




F.k < 



$ Op<^r3ii»e kOch sccon.I t »h w ihe 

(RKthfloftnucifi^Mnoi the tuamr ;»«ri %hu*^ ifcc rm 

•tn« of growth 


it. J fh'ie).nph (about ^l<^{JlIft/ nalueil site) of 
lhrO{>pfft«fiionofiiim r rrmo\f\i at ihe brtl ttaef 
I 4 I holftcrsph (»l»ut '» nilunl *izc) of thf I iH«r 
porn HI of tumor rrmo'rdatKfondnjjtr Tbenjm«p4rt 
» ih« c} ivarra from «fiich Ihr lluij haif teen e^aruitnf 


•Ilf' femotal U iijr Irom this portion that Ihf Ci tK 
fiuMlhaJUftn e\oru4ird at oinralton an'inbrndi let>d«l 
ity^meur «asfull} rjusl to the upper en<l of jhe bm" th 
The tumor fro* Ij had a delicate capsule intact eefepl 
fjf scrtall foci of iraomitic disnjptiin S lurface netuorl: 
of htpcreniic toe lliorf ve«eli was apparent thr uehoui 
and an <ieta«ronaJ upertiruJ niliiite htmwhatf »a* 
noted The upper >4 5 centiuietere «a« noft fraj’ and the 
<111 oirfact thowrd thecmier ‘o/teran Jmore hein irrhasic 
than the penphera IWicaie I riBiiu Imil »tnitnn< *ere 
fainti) »i ibic in in* dieper portions The tube like itruc 
iurewa><othp«ed it ha 1 a smooth while hninj; ahainij, 
erious ela. tK wall and a finely’ shacky surface 
AfKro<<onKaU> with heinaioa}Im ro«m and pho pho 
tunptKacid heoiatoxplin the scctiona showed n idrhniir 
cip ule hut surface latcrs that were intertarine and jrtie 
iheappesranteof heinj. compressed The hulk of the tuinor 
waswellsssailanaed Lnfirecelti hawnRscantycy* pH m 
and «\al riuclei with heavy chromatin network ten irci to 
arraPce thfmseUts about Wood ve»s«ls they were mosifv 
luiipi Ur with the pp«a<ei ealendiiiB towam the i»n'»v 

rulu picesffv ?) Iteiwren these nxette hie irn >n« 

tmilaeceijswere jcmwiOK w liil} and an ofoa i>nai hip "ir 
<eU f»uW be determmeii The simma was vaniy anf 
Wepharwplasts were definite hut imnimal 'filniic aclisify 
Was afscnt ffiR trj tn oecaipnif imaff rmpfp ea/ia; 
hoed tiyrpen fyoialcrifs waspresent hut that was* mio* r 
f ature \ecr« is was ahvnt The Ijaer w liU 5* ni n 
h wrsl both inner and outer li/iini. surfaces to hecompos^I 
f (Ot><|>re«'<d mallcel/ihanns J'nplU'linallvinIffurii'e 
processes scant) otopUsm ani mal deeply PainM 

nmfrr 7Ae naff "as ft menrefleoos and cooujlrd ol »’'ni 

Lir thtu b Uijter < ells klirroKopically the turn ’f einre 
I n fed to Kemi ban « cellular l)-p* of ependymoma 

inlofeeatitetmre Thepiiientrernsercdprompllylnm 

ea h of her j Jons laminectomies. Ifer arms and w t 
w rear r ret not a« slron^ as they ha<i leeniie'sre ojwr*, ^ 
inrrrsenlj *» they benn to »h iw ‘"’1’””^"'^"),, 
she feft the hospital f iktinse I v the lime of her 
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It might be asked whether merely splitting the 
whole length of the cord posteriorly and leaving 
the dura open might not have given her more 
prompt and complete recovery than she has 
shown up to the present time This is a possibil- 
ity, but in that case she would still retain her 
tumor and at some future time would have to 
undergo the same extensive operative procedures 
with perhaps even greater technical difficulties 
than at the original session It does not, there- 
fore, seem to us that such a course would have 
been advisable 

Another subject which should be mentioned is 
the ability to recover from a complete antero- 
posterior transection of the spinal cord In our 
own patient this transection was complete m 
certain places in the cervical region where only 
the pia arachnoid was visible anteriorly, and 
throughout the entire cord there were probably 
only I to 3 millimeters of cord substance remain- 
ing anterior to the tumor As told in the patient’s 
follow-up reports, she has recovered the motor 
function of her right leg almost completely, but 
sensation is poor in this leg, whereas with the 
left leg the reverse is true In Foerster and Bailey’s 
Case 3 a similar complete transection was made, 
but the ability to recover could not be followed 
up owing to the death of the patient within 24 
hours No mention was made as to the complete- 
ness of the spinal cord transection in the other 
cases which have been reviewed 
From the pathological standpoint the incidence 
of primary ependymomas to other intramedullary 
spinal cord tumors has not been accurately deter- 


mined, but m a series of 51 cases Kernohan, 
Woltman and Adson found that they represented 
42 per cent Of the gliomas in the region of the 
cauda equina the incidence rises to 68 per cent (8) 
This type of tumor is relatively slow growing and 
has not been observed extending outside nervous 
tissue The sections of the specimen reported here 
show no definite capsule, but the compressed sur- 
face layers, lack of mitotic activity, and presence 
of well differentiated cells, all indicate low inva- 
sive tendencies 
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\ertebra of Thielen, a n«uro^ptehelioma gJio 
matwuR} front the upper cenieal region to the 
conus ind of Zinn anoihcr neuro-epithclioma 
gliotnatosum from the first cer\ ical to the conus 
The secon<l question which wouM seem appro- 
priate to ^liscuss m connection with the case 
rcporteil here has to do with the actual operation 
perforracd The propnets of remoMnj; intra 
medullar} tumors complefeJ} has been questioned, 
since at times more damage ma) be done to the 
cord b) radical rcmoial than would ha^e been 
the case had the dorsal columns roerel} been in 
cised the tumor allowed to extrude partiall} 
and then more or less complctel) rcmo\cd at a 
secondar) operation This method ifisaiJiocaleti 
In EUbc^ m igjs and doubtless has its adsan 
lages m «oft infiltrating tumors rurihcrmorc, it 
has been held as almost axiomatic that an attempt 
to extirpate intrameilullarj grow th< invoking the 
fourth cenical segment should not lie made be- 
cause of the grav e danger of rcspiratorv cessation 
So far as both these questions are concerned 
there is now consulerablc evidence in the litera 
ture, including our own case to make us believe 
that in the encapsulated tumors such as the 
epend}-moma here reported a careful complete 
extirpation no matter what the level is the pn>. 
cedure of choice This attitude is taken bv 
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Kemohan, ^\ohman and Adsnn (6) and re 
emphasufd bj AOson (iQtj) in hi» discussion of 
the important paper bv Kernohan and Hetcher 
Kernohan (;) Mention has been made alreaiiv 
of the patient opcrateil upon bj Cushing in 19:7 
til which no untoward fenture occurred during the 
fcmmal of the cervical portion of an extensive 
ependvmoma Other cervical iniramwlulhrv 
growths which have been extirpateil radicallv 
without serious repiralor) upset nerereporteil In 
Cxirnsandkiildoch(iQji) b\ Adebteimnd Tat 
terson{i934) and bj Foerster ami Uailev (Case 7I 
19X6 On the other hand in Case 4 of Focrslrr 
ami Bailcv deith was causctl bv ri'iuratni} 
parahsis 

\n interesting point in reviewing our own case 
comes out m the cxtraordinarv relief of svmpioms 
which the patient ohtamed alter her oticvral small 
cxploratorj lammeclom) in 1950 It vitll l>c 
renjcrnliered that at this lime ihedura omler the 
upper 3 thoracic veriehn. vias openc*l the cord 
insjiected and the dura again closed ‘'he re 
mainevl paraplegic Inr approximaielv aveir ihen 
gradualh improvctl for a )car8 and dutirg the 
>esir 1034 she resumed her usuvl work walking 
about going to dances and so forth U u dilTi 
cult to explain this improvement on the hv/i 0/ 
the c^raimn but it mw be that dunng the en 
suing jear there was sulTicicni alrnj’hv ot ih' 
verteJw* bv pre-sure from the lunwvt t<> give i 
spontaneous devompres n>n to the cord 

\! the lime of our opcniion jiaiieni vias (ura 
plegic wvih I'eginning sphmcienc incontinence 
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Fig 1 a, left, Fresh fracture, immobilization in non-padded plaster for 6 neeks, 
time off from w ork 8 m eeks b, Appearance after 6 w eeks 


iniury Early recognition and 
linn being made possible, open reduc- 

rnnr° fractured bone was the exception, be- 
111 closed reduction in an early 

nverr. r that the practice of waiting 

or days later to accomplish a reduction 
conducive to unfavorable 
linn , *1. , ^ newer school advocates open opera- 
rpnn 1*^" for these fractures and 

Tons good results in all cases About one third 

irnmnk scaphoid fractures were simply 

tnndo “Pnn cock-up splints in a position ol 
tbp dorsiflexion and slight radial flexion Ir 

C35fc *"'7° applied unpadded plastei 

tbp same position, and witl 

cast ^ abducted and incorporated in th< 

mtmo piaster extended only to the dista 
fiiurpp/ allowing full movement of th( 

tbp n end-results in all cases wer< 

nipnf belief that early treat 

keynote, not the method nor the 
non m any exaggerated position There car 
nacblL‘^“7®^'°" 'concerning the efficiency of un 
of arlpn in satisfying the third requiremen 
alK fixation Immobilization was gener- 

Sp?t 7^ ^ '^®cks depending upoi 

ahho^.lT ®bown by x-ray examiLtion 

Pensaht T '^''^rage entire com. 

SaSc, P f be 662 weeks In 2 cases th. 
in t 7"'^ returned to work m ( 

lo hJb, ^ '^^bers returnee 

viibTi, ^ ® "alchmen in 2^ and 3W weeks 
" >th their casts on and still under treatment TE 


average length of treatment was about 10 weeks 

Roentgenograms were taken at the time these 
men were rated by the Industrial Accident Com- 
missions of Nevada or Arizona, usually 3 to 4 
months after they had returned to work Only 2 
of the 16 failed to show bony union The criteria 
for bony union were complete obliteration of 
the fracture line, with the proximal fragment 
showing the same density as the distal One 
of the 2 cases of non-union had also a com- 
minuted fracture of the radius and a fractured 
hamate After reduction the wrist was held in 
slight palmar flexion and in a mid position between 
ulnar and radial deviation wnth the thumb par- 
tially adducted This would seem to indicate the 
importance of position in healing of the scaphoid, 
if it could be shown that position alone brings as 
high a percentage of bony union We have had 
experience ivith only one old non-union of a 
scaphoid This was seen by one of us in private 
practice 

The patient, one year after the original inmry, com- 
plained of a painful wrist He was doing his regular 
work, but felt that he could not do it as well as he had pre- 
\ lously Tenderness and slight sw elhng w ere present in the 
anatomical snuff box and \-ray films show ed a fracture of 
the proximal third of the scaphoid w ith some cystic rarefac- 
tion about the site of the fracture The apposition and 
almemcnt of the fragments were good After the method 
described by Haldeman and Soto Hall, honzontal incision 
was made o\er tlic scaphoid which was exposed Several 
drill holes were made through the fragments, the wound 
was closed, and a non-padded plaster cast was applied with 
the w nst in the dorsal ulnar position This cast w as left on 
for 14 weeks and the patient was returned to light work 2 
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handling a large number of fractures duni^ dugnosis 

the construction penotj at Boulder Dam we The histor> of thece cases is that of a fall on the 

were tjuite interested mQbser%inff that our ii>fw?/rifendftJhind with rosulrantnatn and some 
percentageo/fracturwofthccarpalscaphoid s«cHingin the wrist at the bi<eof iht first meta 
was high as compared lootherbonj mjunesalout carpal It can be unenuivocailj stated that arn 
Ibe nml The statistics regarding the fiertent pimfirl or <o called sprained wrist ocrurrmg after 
age of these fractures reported bi other authors a fall on the outstretched hand should always U 
base sarted considerablv, but we feel that our xra^ed Onph\«iciletamiinlion wchisenimost 
sfat/st/cs ma) be considered as tj-picaf for purrf\ ifwajsfound tenderness and occisionalN swelling 
industrial practice m iht nnitomicil snu/T bor Votion of the wnst 

Acomparisonof fractures of the carpal scaphoid is not limited c’tccpl b> moderate pam ^Ian\ 
with other more common fractures is given here authors Invc reported that the diagnosis is con 
with carpal «caphoid 17, humerus 25 radius 63 iirmcel bv percussion on the head of the ‘econd 
clavicle 16, femur si tibia SSi fibula 7S os mennrpil when the fist i» clenched Thisissu/v 
calcis 43 |>oscd to elicit pun in the region of the stanhoid 

The literature on this subject IS somewhat dis Iranllv we have never useil this test ami have 
coneerlmg Cravener reporting on fractures of found the diagnosis tc be easj enough 


the carpal scaphoid, states that non union isvctj nroMded the possibililj of such a fracture hts 
prone to occur in fractures through the waist, teen considered 

whilefractures through the tuberositt ancirch it has al<o been mentioned frerruentlj thitfhe 
tivel> little importance Slurraj states that fnc t ra> i> not infallible It is patlicuWh misleading 
lures of the tuberosUj alwajs unite satisfactorilj when onesimjdj has an anteroposterior view and 
and that fractures through the vraist if immo' a fateniJviewmaife such as one would desire for a 
biUred early, will also give satisfactorv results possible Colles fmture It is advisable to lake 
Both of these authors arc inclined to believe that at least one view vrith the wnst ulnir deviated 
non union is due to delated immobilization and in questionable cases, a stereoscopic view 

Boehler also reports satisfactorj results with iro shouki be liken with the w nst in this position 

mediate fixation Ilosfonl agrees with the above Some roentgenologists advise the use of a irngni 
authors on the results obtained With immediate />ing lens when studting these films ^\el films 
immobdizalion, except he states that frattuns should never be used in determining the presence 
through the proximal third of the bone hive a of ibr«e fractures In the fimi inahs s we believe 
tendeticv to non union due to the interference chat d the plivsician calls the atteniion of the 
with the blood suppi) Scudder is more radical roentgenologist to the possibiliiv of a fracluteiJ 
xecorwRvewdmg total excision of thciei%o/ierl bone dipaJsaphoN/ these fractures mil not Ix'ini'.cfi) 
whenever there IS a commmutcrl fracture WTien frequently on the t nv plate 
immobili/ation without ojien reduction is done it 
IS ccnerrllv advised that this immobdizition f>c 

maintamed for 1 pcriorl of 0 to ^ weeks \lmosi The results o| trcitmcnl of mv Incture ire 
all poilions hive been a*iviscd for the immo- enhanceilbv filcirly rrrngnition I r) earlv treat 
bibzed wrist Uochler recommends dorsal ulnar went and ftl adequate immnbihzaticin fora sufii 
flexion Speed recommends a slight Nobi amt cieni limetoolUiw heihng Because of ihenaiurc 
radial flexion and Soto Hall and Hahlemarn* ad of cancellous bore (its location strutture anO 
vise a dorsal radial position \s far as f«jx»r»e«l Wood supply) when fractuteil il i' diiTicuii i<> 
rcsultsarc concerned it isdifllcull toarmeat anv obtain healing ind these factors issume incrcxwM 
defimle conc)u<wns because of the fart that the imfwriancc 1,,,. 

final results ire not uniformlv ralol but areinerels We have nothing new to offer ' o. 
Sd to be good fair nr poor Ih s tvjw of mfor ..niv wish to emi.his.re 

Iron, Ibe In turr KOW 'IS Ili>-I »»* »« p,„Pnts wcrc alm<i I aln av s seen wilbm the 


It has al<o been mentioned frerruenffy thit the 
ray i>nol infallible UisnaTlicuWlv misleidmc 
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immobilization in the accepted position with un- 
padded plaster for 7 to 8 weeks, one can expect 
no total permanent disability and 87!^ per cent of 
bony union 

These results in acute fractures and in the one 
old case of non-union which we report, plus the 
numerous other excellent results obtained in the 
treatment of old non-unions by drilling or grafts, 
we believe should definitely contra-indicate ex- 
cision of the carpal scaphoid under any condition 

CONCLUSIONS 

1 Immediate immobilization is stressed. 

2 Failure of bony union occurred in only 2, or 
12K per cent of the acute fractures. 

3 Disability ratings in the acute fractures, in- 
cluding the 2 cases lacking bony union, have been 
uniformly zero 
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weekskter Bony umoa was panially oompktrd when th« 
last roentgenogram was taken 6^ months after the opera 
tnn The patient has full range of motion of the wrist and 
has j)o eubiectJve complainia 

RESULTS 

From a practical standpoint the results were 
perfect mall cases since there was a normal range 
of motion without pain and with full strength of 
the wrist when these men were rated Uniforml> 
there was no permanent disabilif> award The 
average timelost from work was 6 6. weeks which 
is less fhanwewouid allow for an\ individual ca<e 
without the exceptions here noted 

In sharp contrast to the conservative treatment, 
we present one ca«e treated in the hospital bv 
another Mrgeon In this case radical evasion of 
the fragments was done This patient was on 
total temporary disability for 8 weeks and re 
turned to a foreman’s job requiring only moderate 
use of the hand Eventually he was rated at a 3S 
per cent loss of function of the hand 

It IS difficult to compare the results offered by 
different authors because of their various ways of 
reporting such results Ue believe that inasmuch 
as the majoritv of these cases are industrial are 
treated by industrial surgeons and are finalJl 
rated bt industrial accident commissions, ihev 
should bv reported by the disability rating 
awarded This in turn wouhl make these reporU 
a basis for both the insurance carriers and the in 
dustrial surgeons to use m making a preliminary 


estimate of possible resultant disability m anv 
particular tvpeof fracture \Ve realize that differ 
ent accident commissions and medical referees 
will report in different degree on the same dis 
ability But m general we believe that expert 
enced commissions and referees will not vary 
appreciably in their decisions We also realize 
that in frtetures of bones when considerable vana 
lion m the type of injury may occur the disability 
will vary accordingly 

In a previous paper however, which considered 
fractures of the os calcis we attempted to show 
that the type of injury and fracture may be so 
classified that a fairly accurate idea of the result 
ing disability could be estimated upon a prehmi 
nary examination of the inyurv and of the first 
roentgenograms, provided a certain line of treat 
ment were carried out Fractures of the carp-l 
scaphoid are not so v aned as to require any cla«si 
fication Although we know that we may obtain 
fractures of the tuberosity fractures of the waist 
and fracture dislocation of the scaphoid we find 
no need to classify these separately because the 
results with proper and immediate treatment 
have been uniformly good WTiere poor results are 
obtained namely painful non umon ne arem 
dined to believe that they were caused bv delay ed 
immobili/ation as a result probablv of delayetl 
diagnosis 

iiie economic value of this survey means that 

forany individual case, with early recognition and 
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immobilization m the accepted position M'ith un- 
padded plaster for 7 to 8 weeks, one can expect 
no total permanent disabiUty and 87X per cent of 
bony union 

These results m acute fractures and in the one 
old case of non-union which we report, plus the 
numerous other excellent results obtained in the 
treatment of old non-unions by drilling or grafts, 
we believe should definitely contra-indicate ex- 
cision of the carpal scaphoid under any condition 

CONCLUSIONS 

1 Immediate immobilization is stressed. 

2 Failure of bon}' union occurred in only 2, or 
12K per cent of the acute fractures 

3 _ Disability ratings in the acute fractures, in- 
cluding the 2 cases lacking bony union, have been 
uniformly zero 
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later ]ion> union Haa fatiially completed uhtn the 
last roentgenni;ram ttas taken month> after Ibet^ra 
tint! The patient haa full range o( motion of the wrist arx) 
has 00 *uh}ecttseeomplain(s 

BF-’lILTs 

From 1 practical standpoint the results uere 
perfect in all cases since there t\ as a normal ran^ 
of motion without pain, and with full strength of 
ihe wmt when the<e men were mied UniformK 
there was no permanent disabilitj awanl The 
aterage time lost from work wash 62 weeks which 
IS le«s than we would allow fonm mdividualcase 
without the ewptionshcrc noted 

In sharp contrast to the con<er\'ali\e treatment 
we pre<icnt one case treaicil m the hospital ba 
another surgeon In this case radical excision of 
the fragments was done This patient was on 
total temporar> di>abilil> for s weeks and re 
turned to a foreman sjob requiring onK moilentc 
U'C of the hand I \cntualK he was ratcil at 1 ts 
|)er cent loss of lunction of ihc hand 

It ts diiTtcuU to compare the re*ulis offcreij b\ 
different authors because of iheiraanous waxsof 
rei>orting such results ^^e belioe that in 3 «much 
as the ma;orita of thc«c cases arc indu»tnal are 
treated ba lndu^l^lal surgeons mil arc finalU 
nteil b\ industrial accuUnt lommision lhi\ 
should Iw retH'tletl b% tht disabiblV rating 
awardeil Ihi* in turn woul I make these rtports 
a basis for Iwth the insurance carriers and the in 
dustnal surgeons to use m making a ptelimmara 


estimate 0/ possible resultant disabililt in am 
pariicuiar Ijpc of fracture U c realire that liiffer 
ent acodenl commissjons and medtea) re/rrees 
will report in different degree on the same di*- 
abiht> JJut in genera) we belieie that erperi 
encei! commissions and referees will not >ar\ 
appreciablv in their decisions Ue also rraJire 
that m fractures of bones w hen considerable \ ana 
lionin the ta7)cof)n;uf> mav occur iJiedjsaluljll 
will \ar\ accordingh 

In a jircMous paper however which consuJcrcil 
fractures of the os calcis we altemptcsl to show 
that the Uqvc of in;uc\ ami fracture ma\ l>c so 
classified that a fairlj accurate idea of the result 
mg disal)itit> could be estimated ujion a prelimi 
narj examination of the injurj and of the first 
roentgenograms provuied a certain line of treat 
meat were carried out Fractures of the car]vil 
scaphoid arc not so varied as to require anv classi 
fication \llhough we know that we mxv obtain 
ftaclurcx of the tulverositv fractures of the wai't 
and fracture dislocation of the scaphoid we finil 
no neeil to classifv these scparatel> because the 
results with proper and immediate treatment 
haxebecnumformlv good UTiere poor results are 
obtained namciv painful non union we are in 
cliiinl to believe lhal thej were caused bv dvlivo! 
imnioluli/ation as a ri-sult jirofiafifv of (feJa3ei/ 

rhe economic value of this survev means that 
foranv individual case wilhcarlv recogn‘t'‘>'’ ’"d 
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Uoa IS insignificanL m relation to the surgical 
aspects of tins entity In this series corpus luteum 
C)sts comprised 75 per cent of cases and the 
follicle cysts 25 per cent 

SURGICAL PATHOLOGY 

The occurrence of intrapentoneal hemorrhage 
arising from ovarian retention cysts is now well 
established The usual findings of a gross tear or 
rupture in the wall of these cysts explain in most 
cases the origin of the hemorrhage In such in- 
stances the cyst cavity usually contains blood 
uhich may be clotted and around which a small 
steady ooze or a larger spurting vessel may be 
found In some cases it is impossible to demon- 
strate the vessel from which the bleeding occurs, 
and the opening on the surface of the ovary may 
be so minute as to leave one in doubt as to the 
ovarian origin of the intrapentoneal hemorrhage 
This is not surprising since nature attempts to 
wall off the troublesome area and lay down a zone 
of fibrin so as to close the point of hemorrhage 
VerBrugghen reports a case of massive intra- 
pentoneal hemorrhage wherein at operation he 
found a small bleeding point on the right ovary 
Although the abdominal cavity was thoroughly 
explored, no other point of hemorrhage could be 
found The surgeon in this instance felt that the 
^nute point of hemorrhage in the ovary did not 
e^lain the massive mtraperitoneal bleeding In 2 
of our patients, one of whom was almost ex- 
sanguinated, no point of rupture could be seen 
although the assumption was made that the 
hemorrhage came from a cystic ovary filled with 
blood It was removed and the pathologist proved 
It to be the source of the hemorrhage although he 
was unable to demonstrate a pomt of rupture 
Apparently a massive intrapentoneal hemorrhage 
nay take place as the result of a small tear in one 
or the other type of ovarian retention cysts, and 
00 point of rupture may be demonstrable even by 
microscopic examination 
Emil Novak states that the occurrence of 
hemorrhage will depend largely on the location of 
the rupture of the cyst structures in relation to its 
blood vessels If they he near the surface when it 
Giptures, an extensive hemorrhage will then re- 
sult, whereas a rupture in a relatively avascular 
Urea might produce very' little bleedmg Our series 
confirms this statement 

Occasionally, these cysts may' produce an ab- 
normal type of vaginal bleedmg which is on a 
hormonal basis We refer to the vaginal spotting 
which is sometimes seen and simulates the spot- 
ting associated with ectopic pregnancy Such 
bleeding is most likely explained on the basis of 



Fig I Photomicrograph of graafian folhcle cyst re- 
mo\ed from Case 2, Mis BL Section shows multiple 
follicle cysts without hemorrhage and a large central cyst 
filled wili blood This larger cyst had ruptured producing 
a moderate hemorrhage simulating acute appendicitis 

an excess of estrin secreted by the abnormal cyst 
There is proof offered by various writers that a 
follicle cyst may secrete an excess of estrm (7, 8) 
One of the actions of estrin is to produce an in- 
creased vascularity of the utenne endometnum 
which may produce continuous spotting This 
was noted in 4 of our cases and suggested tubal 
pregnancy In one of the cases the spotting con- 
tinued following the resection of the cyst but 
stopped on the administration of prolan in the 
form of antuitrin-S 

THEORIES AS TO MECHANISM OF RUPTURE 

In discussing the mechanism of rupture in these 
cysts, the question arises as to whether spontan- 
eous intracystic bleeding is a forerunner to rup- 
ture, or whether bleedmg is the result of rupture 
produced by other extracy'stic factors Theoret- 
ically', It IS conceivable that hormonal influences 
might play' a part in the production of spontaneous 
bleedmg into these cy'sts The general increased 
A-ascularity of the pelmc organs at such a time 
may easdy explain the intracy'stic hemorrhage and 
subsequent rupture The occurrence during sound 
sleep of a rupture, which is not infrequent, can be 



INI RAPERnONTAL. IIEMORRIIAGE FROM RUl’lURED 
OVARIAN RETENTION CTSTS 
Corpus Eutcum and Graafian Follicle Crsts 

rR^NKLlN 1 HARRIS M H, PA CS , and MORRIS J GROIFK.MD 
San FranoKo California 


D uring the last few jcars rupture of de^cnlw the minute histologr of the ovarv it ^ 
, o\anan retention cjsts has reoued sufficient for our purposes to re'iew the nomiaJ 
more frequent recoRmtion in the differ sequence of e \ cuts connected with ovulation TTie 
entiil diaRDosia ol acute surgical ab ovarun Stroma contains an mniimeraWc numl^r 
dormnafconditions Theconsiderationtdlhisdiag of pnmordial cells which \arv grealh indepreeof 
nosisas toitsimportancehidnotbecnemphasized matunl> \s an individual ovum matures it is 
pre\ lousl V The descnption of characteristic chn seen to be deeply situated within a evst like struc 
ical s}-mptom 5 produced by a rupture of an ovar lure lined by granulosa cells first described bv 

lan retention cyst is difficult to find in any lett deGraaf and now referred to as a graafian follicle 

booL oe curreat. surgical Uleratute Cope, m hvs It w ^nerall) considered that during the middle 
excellent and adequate work on the diagnosis of of the menstrual cycle the matured graafim 
the acute abdomen, does not mention this sub follicle ruptures to cspel the ovum The follicle 
ject Indnidualcasereportsarefrequenlly noted fills with blood and fibrin and the granulosa cells 
and a few papers have appeared covering larger are transformed to large luteal cells as organisa 
series To date a total of 367 cases have bwn non proceeds Uater the corpus luteum shrinks m 


reported in the literature This condition is not sue and terminates as an orange pigmented (car 
the nnty i» was formerly thought to be but its Thegraafianfolhcleandcorpusluteumfoundm 
reeogniliQn and pre-operatue diagno i« stUi re this normal process are minute structures hardly 
mam difficuU vi<ibl< to the naked eye and it isimproballe that 

In an attempt to classify the clinical picture of clinical disturbances of surgical si^ificanee are 
this surgical entity the authors have reviewed a produced in this cvcle II hvTver'ecrelion into the 
<ectes of 4S patients with ruptured ovarian reten graafian follicle occursat some stage in its develop 
lion cysts who were admitted to the surgical ment, a pathological condition results which pro 
service of th'" Mount 7 ion Hospital during the duces an abnormal enlargement of the follicle so 
years 1936 to 1938 The study of lhi» group of that there occurs a cyst formation which has been 
cases has shown remarkable variations in the called a graafian follicle cyst Failure of the coqius 
pathology, the clinical diagnostic features and luteum to regress and disappear might litcww 
the etiology The one characteristic feature of all result in the formation of a cyst which is rcfertcjl 
these ca^es, however, has been the constant find loasa corpus luteum cyst In such a cyst the wall 

ing at operation of mtrapcritoneal hemonhage in maybe r toj cmtiinMersin thickness so that the 
varying amounts It is our belief that the vana cavities vary proportionately OccasionaUv the 
tiohs in the twc-oneralive picture are directlv ovarv may be completely replaced by the cy*t 


tiohs m the pre-operative picture are directly ovary may be completely replaced by the cy*t 
dependent upon the scvetiiv and degree of inira although a small nodule of ovarian parenchyma 


peritoneal bleeding and that a clinical classifica remains near the pedicle 
tion with adequate features mav be described on BadcalJv both these 
this basis saw* Microscopic 


Uadcaliv both these types of evst have the 
same origin Microscopically they differ slightly 
in their structure For simplicity m their clinical 
classification as well as to descnbe their comiv'in 


riivsioLOGv AM> PvTiioiocv classification as Well OS lo describe ihcir coinn’'in 

To understand propcrlv the clinical cour«e of a ongin, they mav be referred to as 
ruptured ovanan retention cyst n is essential to l»n cysts (s) AA' anvocaic the . 

reijew bntd) the normal pkr-sioloBa o( ovohlioii ttimmobs) lor tl.oicol 'IrOTiii.on on im, 
and Ihc denalions rrhich rernU m palbdogra .1 Tfinc apt»at 5 to bo cooMdorablo conlo'.on i» l»r 
mar, an cxl tormalion Hilhoul aiccmpling lo l.imlnto in tepotlrnj as to »nr o 

th« author u describing a ruptmr ol a rorpu 

From tilt ot Dr Hiroll Bnifw V|«iqi /wo t Qf graatiatl follicle Cyst ITUI 

llOlpiU) 
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On examination one is impressed by the fact 
that these patients do not appear sick There is 
no change in the pulse or temperature Muscle 
guarding may be present but is not well defined or 
constant, and true rigidity is never seen Tender- 
ness is present at some time during repeated 
examinations on such a patient but may be absent 
at other tunes It is not pronounced and when felt 
IS always in the lower abdomen Auscultation of 
the abdomen shows normal or slightly increased 
peristalsis 

Pelvic examination may occasionally show the 
presence of a small cystic protuberance in one or 
the other ovary When such positive findings are 
present and the patient is conservatively treated, 
check-up examination after the disappearance of 
the symptoms may reveal normal ovaries with no 
evidence of the cyst previously noted 
The blood count in the mild cases usually shows 
essentially normal findings No anemia is noted 
and leucocytosis is not the rule although an 
occasional case has shown a rise in the white 
blood count to as high as 15,000 

GROUP I- ILLUSTRATIVE CASES OF MILD 
HEMORRHAGE 

Jlrs S N -(No 22834), age 24 years, entered the hos- 
pital on April 9, 1936, She ivas complaining of pain in the 
lower abdomen of 4 days’ duration The pains were de- 
scribed as being originally referred to the pit of the stomach 
and w ere not severe The last 2 days they had centered in 
^0" cr abdomen There was no history of vomiting but 
she had noticed occasional slight nausea Her last men- 
strual period w as approximately 2 w eeks before on March 
23 , 193b 

Examination showed a patient apparently not sick 
looking, temperature 37 degrees C , pulse So On examina- 
tion of the abdomen there was found tenderness in both 
quadrants No rigidity was found but there was 
^ 'sat nauscle guarding present There was no distention 
of the abdomen and peristalsis w as active A pelvic exam- 
ination showed tenderness in both fornices but no masses 
were palpable 

La^ratory work White blood count, 10,400, poly- 
morphonuclears, 69 per cent, hemoglobin, 79 per cent, red 
olood count, 4,200,000 

A tentative diagnosis of subacute appendicitis was made 
At operation approximately 100 cubic centimeters of blood 
inged fluid was found in the pelvis and there was a cystic 
right o\ ap' w ith a rupture of a small cyst about the size of a 
cherry which was still oozing blood The appendix was 
essentially ncgativ t 

This case illustrates a Ume interval of 4 days 
from onset of the pain to the time she sought 
medical advice The persistent indefinite ab- 
dominal pains made the surgeon suspicious of 
appendicitis The onset of her pain, approximate- 
b 2 weeks after her last period, suggests that it 
tias a rupture of a follicle cyst, although the 
surgeon described it as a ruptured corpus luteum 
c.vst The common error of diagnosing subacute 


appendicitis is also illustrated by ibis case Had 
the exact diagnosis been made the patient would 
probably not have needed surgery. 

Mrs O M , age 23 years, entered the hospital on Novem- 
ber 14, 1937 She stated that unmediately following the 
act of defecation early that morning she was seized with a 
cramp-like pam that doubled her up This pain lasted 
about I'A hours and w as located deep in her low er abdomen 
There w as no nausea, no vomiting, nor had she felt faint or 
dizzy Her last menstrual period was about 3 weeks pre- 
vious She stated that she expected to menstruate in a few 
days 

Examination showed a patient who did not appear sick, 
temperature, 37 degrees C , pulse 96 The abdomen show ed 
tenderness in the right low er quadrant and suggestive re- 
bound tenderness over McBurney’s point There was 
moderate muscle guarding but no true rigidity and peri- 
stalsis was very active Pelvic examination showed a sug- 
gestive tender cystic mass in the nght forni.x 

Laboratory work White blood count, 7,300, poly- 
morphonuclears, 79 per cent, red blood count, 3,860,000 
Subsequent course In 36 hours the abdominal pains Com- 
pletely disappeared The patient w as discharged from the 
hospital w ith a diagnosis of a ruptured corpus luteum cyst 
She was examined in the physician’s office 10 days later 
and the cystic mass noted in the nght fornix had disap- 
peared although the ovary could be easily palpated 

This case illustrates the suddenness with which 
the onset of the pain appeared in relation to the 
act of defecation, suggesting a rupture of a reten- 
tion cyst Because of the proximity of her next 
menses the cyst was probably a corpus luteum 
She was treated conservatively with complete 
relief and the disappearance, on subsequent pelvic 
examination, of the cystic mass found during the 
acute attack 

Group 2 The onset of pain is not unlike that 
described in Group i, and bears a similar relation- 
ship to the menstrual cycle Usually there is a 
history of sudden sharp pain m the lower abdomen 
but the duration following the onset is longer 
Although there may be a cessation of symptoms 
for a period of hours, the return of pain within a 
short time is the rule The pain is more definitely 
localized to either the left loxx'er quadrant or the 
right lower quadrant and simulates more closelt^ 
the pam of acute appendicitis, particularly pelvic 
appendicitis, when localized to either the left 
lower quadrant, as Brunn has so well described 
On continued observation the pain shifts to the 
upper quadrant of the abdomen but is not colicky 
m nature and is described as a severe discomfort 
Seldom is a narcotic required When questioned 
many of these patients will recall or complain of 
pain in one or the other shoulder which is patho- 
gnomonic of the presence of sufficient blood to 
cause diaphragmatic irritation Nausea is noted 
as frequently as in Group r, and vomiting is 
occasionally present but is not noteworthy 
Symptoms of mild shock are noted in many 
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expfamed onN on the baM-< of spontaneous intra 
c\ Stic blecdini, 1 his ha< been noted m this senes 
as TV ell as in other reports 

In the rnajoritj of the** ca«cs however, there is 
usuall> a history which suggests a more than 
casvial relationship to some exciting traumatic 
factor Most authors have therefore, assumed 
that the rupture p ecedes and is the cause of the 
bleeding Our senes demonstrated a high per 
ceniage of the cases trherem the history suggests 
exlrocy site factors of the type of direct or indirect 

tiauma 

In lhi'« category « e plate cases which are ante 
dated in the occurrences of their symptoms by a 
history of (i) a pelvac examination (2) 1 direct 
blow on the abdomen (3; couu:> (4) stramins at 
«tool lifting heavy objects and vomiting as 
examples of increased intra abdominal pressure 
(s) acute appendicitis anrl appendiceal colic are 
occasionally etiological factors probable on the 
l>asis of the pom as<ociated w uh the«c conditions 
increising intra abdominal pressure 
ILIXfCVL VSPEtTX 

The dej^rec of mlrapcntotieal hemorrhage de 
termines the characteristic clinical lealorc»of this 
condition This studv of 45 cases suggests the 
UiM ion for descriptive purpo«es into 3 grouiw 
(i) those suffering from miW hemorrhajtv. l»\ 
which Is meant the finding at ojxrration of an 
amount of bIc>o<i or blootl tinged fluid of li>> than 
too cubic centimeters (2) those suffering from 
moderate hemorrhage mounting to lx tween 100 
and COT cubic centimeters and (3) vhi>-< suffering 
from mafsiv c hemorrhage of from 500 to as much 
as 1500 cubic centimeters 



Group rischaracterircdby mildintrapcntoneal 
bleeding wiih minimil sviuptoms In this group 
the pam Is extremelv variable and de;»nds on 
various faclors There may be a history of a sud 
den shaip pain of momentarv duration in either 
the nght lower quadrant or the left lower quadrant 
which IS due to (he actual rupture of the cyst 
This momentary pain miv ^ loilowed bv com 
plete relief A few hours to a few da' a later there 
may be noted the ippearince of vague 1 o*ct 
abvfominal pains w hich are tleeiing and ill defmeil 
The patient is not 'icL enough to be confined to 
be<l but has a definite feeling of discomfort in the 
loTTcr aWomcn These paficnis arc often atj 
mit ted to the huspiial for observation on su«piaon 
of a possible acute surgical abvlomen and are dis 
charged within 24 to 72 hours because of lack of 
further positive findings OLcasiona'K they arc 
returned m another 4R to 72 hours for exploratory 
operition due lo the jiersistence of ihesc vague 
abdominal pains Shoulvlcr paw has not IfOtn 
n»ud in this group Nausea of miM dvgree is 
occasiorxfiy present f)Utv<im/ringis«e/'/om seen 
‘symploms of mild shvick are absent 

Thchislorv of iheon*<i of these symptoms can 

afwavs lie traced to 1 definite relation hipwilh the 
menstrual cvcic and is of the uimosi sig>'ificance 
Pam occurring in the Jo«cr alniomen at or alter 
the mwhf’t of the intermcnstrual period suggests 
prolife follicular origin Pam ai'piaring ju t 
preceding the onset of the menses is 'lue to 
hemorvhagc from a corpus lutcum evst 
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with maximum tenderness in the lower abdomen 
Muscle guarding is definite but no rigidity is 
noted Penstalsis in this advanced bleeding t3'pe 
may also be absent On percussion of the ab- 
domen a definite area of dullness may be noted in 
the lower part Pelvic examination will show 
fluctuation in the cul-de-sac suggestive of fluid 
which is easily interpreted as being blood in view 
of the general appearance and condition of the 
patient The blood count is of help m these cases 
as It shows a definite drop in hemoglobin and an 
increase in leucocytes 

GROUP 3 : ILLUSTRATIVE CASES OF MASSIVE 
HEMORRHAGE 

MissT G (No 22143), age i8 years, single, entered the 
hospital on September 18, 193s, complaining of an attack 
of sudden severe pain in the right loner quadrant of her 
abdomen which had increased in severity over the past fen 
hours She had a severe pain in her right shoulder and some 
upper abdommal discomfort The patient had not vomited 
hut was nauseated 

On e’camination the patient definitely appeared sick, 
pale, and norned; temperature, 37 3 degrees C , pulse, 98 
There n as noted some moderate distention and generalized, 
extreme tenderness m both Ion er quadrants of her abdomen 
nhich nas dull to percussion and on auscultation no 
peristalsis n as heard Rectal-pelvic exammation revealed 
tenderness in the cul-de-sac and the suggestion of a mass 
Her last period nas 3 weeks previous During about 6 
hours’ observation the patient’s pulse became more rapid 
and she show ed more pronounced symptoms of shock 
Laboratory work' Hemoglobin, 50 per cent, red blood 
count, 3,650,000, white blood count, 12,500 
A tentative diagnosis of ruptured ovarian retention cyst 
"ith massive intrapentoneal hemorrhage nas made At 
operation over i,ooo cubic centimeters of blood nas 
aspirated from the peritoneal cavity and retransfused into 
the patient. A cystic mass, the size of a small orange com- 
pletely filled with clotted blood and representing a hemor- 
rhage into a corpus luteum cyst of the right ovary, nas 
removed The patient made an uneventful recovery 

This case illustrates the seveie type of hemor- 
rhage that may occur as the result of a compara- 
tively small tear or rupture in an ovarian retention 
Cyst Although a massive hemorrhage was found 
It was difficult to demonstrate either macroscopi- 
^lly or microscopically the exact point of rupture 
The variability of the abdommal pains, its com- 
plete disappearance and reappearance at intervals, 
as well as frequent change in location, are charac- 
teristic 

DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 

This condition occurs in w-omen of the second 
and third decades of life No single feature or 
sjTnptom is characteristic but its variable mani- 
festations strongly suggest the diagnosis The 
' ariabihty of the abdommal pains, their complete 
disappearance and reappearance at intervals, as 
nell as frequent changes in location, are charac- 


teristic The imtial pain may be severe although 
momentary and may be associated ivith trauma 
Even without a history of trauma this pain may be 
of such severity as to awaken a patient from sound 
sleep When the pain reappears later it is changed 
in character, it is dull, described as an abdommal 
discomfort, it is not colicky and seldom requires a 
narcotic The pain is sufficient to put both the 
doctor and the patient on guard but is insufficient to 
clearly define the type of pathology that is within the 
abdomen, unless one has a “high index of suspi- 
cion ” Many of the minor attacks of unexplained 
abdominal pains m female patients are probably 
on the basis of mild intrapentoneal bleeding The 
abdominal tenderness present in these patients is 
as variable in its degree and location as the symp- 
toms of pain When found in the lower abdomen 
it is usually at a low' level close to Poupart’s 
ligament Muscle guarding is present in propor- 
tion to the peritoneal irritation because of bleeding 
Rigidity IS seldom seen Hyperactive peristalsis is 
an important accessory diagnostic finding 

Rupture of an ovarian retention cj'St is most 
frequently diagnosed as acute appendicitis This 
was the pre-operative diagnosis in 54 per cent of 
our series Hoyt and Meigs report a similar 
diagnosis in 56 per cent of their cases The onset 
of the pain in ruptured cysts is usually sudden 
and momentary, compared to the gradual and 
constant pain of appendicitis The variability in 
duration and variation in location of the ab- 
dommal pain IS unlike the steady and more 
definite location of appendicitis On abdominal 
exammation tenderness may be elicited only over 
the right lower quadrant and strongly suggests 
appendicitis It later tends to shift to other parts 
of the lower abdomen more frequently than is 
seen in appendicitis With increased bleeding 
abdominal tenderness becomes more generalized 
Even when the tenderness remains located in the right 
lower quadrant, careful examinationwill disclose that 
tenderness is just above the inguinal region in con- 
trast to the periumbilical or McBurney tenderness of 
appendicitis The total w'hite blood count and m 
particular the differential pol3'morphonuclear 
count are higher as a rule m acute appendicitis 
The next most frequent mistake in the diagnosis 
of this condition is its confusion with ruptured 
ectopic pregnancx' The occasional presence of 
continued vaginal spotting associated with reten- 
tion C3’'sts is probably due to an excess of estnn 
derived from the cyst and might lead to an erro- 
neous diagnosis of ectopic pregnancy. The occur- 
rence of massive hemorrhage with signs and 
sxTnptoms of shock further confuses the picture 
Differentiation in such cases depends on a careful 
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patients and are characterued b) diazmess faint 
ness, and a feeling of weakness These sj-mptoms 
are particular!; pronounced if the patient has 
been ambulator; 

On eTarmnalion these patients appear wewned 
and somewhat sick looking No noticeable altera 
tion in pulse or temperature is observed Ab 
dommal tenderness, however, is a constant find 
mg It Is limited to the lower abdomen but shifts 
to the upper quadrants frequently 7 T^ shifting 
tenderness is strong!; suggestive of moderate 
intraperitoneal bleeding The tenderness ma; ^ 
quiteevquisite.particularlyin the inguinal regions 
To the experienced surgeon it is not, however, the 
abdominal tenderness of an acute infectious 
peritonitis Muscle guarding la pronounced and 
in most of these cases may even suggest true 
surgical rigidity On auscultation peristalsis is 
very active and vnll help in differenttaung from 
the si/ent aiJomen of more serious conditions 
Pelvic ctaminauon may or ma; not reveal a 
palpable c>stic mass in either one ovar) or the 
other Occasionallj however, a doughy fullness 
mav be felt in the cuf de sac suggestive of an 
accumulation of blood or blood clots The blood 
count IS quite variable with a greater tendency to 
leucocytosis No change noted in tbe hemo- 
globin of sutTicient importance to be of clinical 
value 


Miss M F age so yean a graduate nune taltnd the 
hojpiut on January j6 tfjs staring that earty that more 
mg she was awakened from ner sleep by a sharp severe pain 
in the lower abdomen which seemed more intense in the 
tight lower quadrant She became very nauseated but did 
not vomit Her last menstrual pen xl was apprownaiely 3 
weeks preswifs 

On eaammation the patient appeared sick and womed 
temperature 37 t degrees C pulse 84 The abdomen 
show^ no ngidity but there was marked tendemess over 
the entire abilomen particularly more pronounced over 
vtcBjrneyS point Auscultation showed vefyaeiisepen 
stalsis There «as mild muscle guarding over Die enlire 
abdomen 

Lityratyryvort \\ hite blood count 7r4So polymorpno- 
nuclears 6S per cent ... 

After lA hours observation the clinical picture had not 
changed the abdominal pxins although sarnng consider 
ably ID seventy »ere still present As tier tenderness 
letmed deSniltly fncajired lo the right lower quadtaal a 
diagnosis of acute appendicitis »as made and surgery 
advised Operation was performed through a VlcRutney 
lOcisioa and "hen the peritoneum »as onened a conailer 
able amount of bright red blocd »aa found A twnMl 
appen fit » as quickly removeif through this inciswo and « 
lias then deseii and A roidlioe incisiin made On expton 
tnn of the abdomen approximately joo cubic cratinerers 
of bright blvod »as seen and a ruptured cyst the sue of » 
witrut was found ffi« oottfig blxx! iron the Wt 
The o-vt'c rtieelfi andglastii: 


dwureof the remaining stroma madeauh inlemipieJ nil; 
sutures. The patients convalescente was uneseoifuL 


Hus case illustrates a more sev ere t jpe of pam 
Simulating appendiceal cohe The diffuseness over 
the abdomen on coBlinued observation and the 
actjve penstalsis tniboui a nse in temperature or 
white blood count after 14 houi» should have 
made one suspicious that the diagnosis wras not 
acute appendicitis 


'frs '* 0 age 7s years a housewife «as seen at home 
Novemtier 17 1936 Of interest m her past history is 
l»t she had her appendix removed at the age 0/ ij The 
patient stated that for the past 3 days she had tad in> 
dehnile pains in her lower aWomen nmch were tirailir In 
nature to the pains she remembered having during her 
attack of appendicitis a few years previous bhe said the 


pain disappeared and rea'ipeatc't and in the last J4 hcpurshad 
Increased in seventy so that she frit ft ad visahteto remain 


■n bed She also comphineit of slight dimness and neak 
Dess when she «is on her feet On direct questioning she 
coiDpUined of pain in her right shouJler 

/Ibdumtnal exarainatjon ihooeii a soft abdomen with 
tenderness in si) quadrants parlieuJarty in the right foner 
quadraot There was no ngidity nor muscle gua^ing anf 
active penstalsis was heard lelvie ezaninalir’n shouoi 
the nght ovary to be enlirged w ith a suggestion of a small 
cystic mass attached lo it which was very tender It t last 
menstrua) period was a vieeVs previous. 

A tentative diagnosis of a ruptured follicle cyst wsi made 
and the patient was advised lo remain In bed with iceparks 
to (he lower abdomen She made a eompfcterefoierrm 
about 3 diys and reported lotheofljceforaeheck up pelvic 
geaminalion on Devember 14 iqjA at which time no 
*vi Icnce Was found of a cyttie mass atuche<l lo ihe right 
ovaoiiior watany lendertiesspresent 


This Case illustrates a classical picture of a 
ruptured follicle cj-st The previous removal of 
her apptndu aided j/i the diagnosis Character 
istic right shoulder pam suggestive of moderate 
intraperitoneal hemorrhage and the finding of a 
cystic mass connected lo the right ovar; v,hich 
disappcareif over the subsequent period of ob- 
servation was further confirmation Such a ca'e 
affords one who has a high index of suspicion 
a ^e opportunii; of studying the progress of 
ruptured ovanan retention cvsi under comerva 
live management 

Gteup ? These patients show signs and symp- 
toms which are tvpicaf of mas-site intrapentnneai 
hemorrhage The; constitute the srnallest per 
centage The onset of the pain is defimteiv more 
severe and constant in its character There is no 
period of relief rather pn increase in its sevenU 
The paia is localized across the entire lower ab 
domcn but in a hw hours it involves the upiwr 
abdomen and there is characiensiic pain m enbet 
one or the other shoulder Nausea is more ire 
qucntlv seen as weU as vomiting . 

show definite evidence of shock which tnav 
profound Abdominal tenderness is generaitceo 
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clinical aspects of this entity are determined by 
the amount of intraperitoneal bleeding 

4 The mechanism of rupture may be due to 
increased mtracystic pressure from spontaneous 
bleeding into the cyst, or increased extracystic 
pressure from trauma of various types. 

5 The diagnosis of the condition is dependent 
upon time relation to the previous menstruation, 
charactenstic vanation in abdominal pain and 
tenderness, the presence of active peristalsis, and 
frequently positive pelvic findings A “high index 
of suspicion” aids materially m the diagnosis 

6 Rupture of an ovarian retention cyst must 
be differentiated from (i) acute appendicitis, 
(2) ectopic pregnancy, (3) pelvic inflammatory 
disease, and (4) torsion of an ovanan cyst 

7 The majority of these cases can be treated by 
conservative observation after the proper diagno- 
sis is made The tendency to recurrent attacks is 
rare but does occur, and the possibility of treat- 
ment by endocnne therapy is suggested in such 
cases 

8 Rupture of ovanan retention cysts seems to 
have a high incidence among nurses 

9 WTien surgical intervention is necessary, the 
entire ovarj^ should not be sacrificed Plastic re- 
section of the cyst and preservation of normal 
ovarian tissue is advocated 
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analjsis of the menstrual c\cle In cxmtrast lo 
ectopic pregnancy there is usually no history of a 
rtiisicd or late period The use of the urine preg 
nancy test is of considerable value m differentia 
tion as It always is negati\e with ruptured cysts, 
and so frequently positive in ectopic pregnancy 
Occasionally this condition is confused with 
acute or subacute pelvic inflammation This 
differentiation should he easily made because of 
the absence of high fever and the fact that these 
patients are not as sick as tho%e with pelvic in 
flammation Rigiditt is not u uallv found in this 
condiUon The sedimentation time is always 
normal in contrast to the rapid sedimentation 
time of pelvic inflammation 
Twisted ovanan c%5t is usualU a more sudden 
and se\ere emergency which on examination 
presents a well defined tender pehic mass the 
presence of which has usually been known to the 
patient for some time past 
Cndomf tnosis which clinically is a rather rate 
entity, may simulate this condition but the close 
relation hip of us symptoms lo the onset of men 
struation should aid in the differentiation 
Treatment will depend largels upon the acuiu 
of the clinician If a correct differential diagnosis 
has been made and it is found that the patient is 
suffering from mild or moderate intrapentoneal 
bleeding conservative obsetvauon is indicated 
'^uch observation necessitates repeated examma 
lions of the patient With the proper diagno is the 
greater majority of ihe«e cases will not need 
surgical mterv enlion It 13 our belief that many of 
the paiierts whom we operated upon in our senes 
would sooniancouslv have stopped bleeding and 
re ab orbed the intraperitonea) Wood With 
j,realer experience and a more careful study of this 
subject we have found that we arc operating less 
frequently Pratt has reported a similar experience 
and recommends conservative observation 

Surgery should be perfc rmed if there are signs 
or symptoms of increasing or massive intrapcn 
toneal hemorrhage, or when the diagnoMs remams 
doubtful afler a reasonable period of conservali-un 
A low midlinc incision is usually made and if a 
bleeding cyst is found it is resected and asmuch as 
possible of the good ovarian stroma is preserved 
Theovarv n such cases is usually resotured with 
fine silk It IS strongly urged that a McBurney 
mci ion should not be used in a female when there 
u any reasonable doubt of the diagnosis of acute 
appendicitis 

RFSI \RKS 

In the Urgf r majority of our cases there does 
not appear to be a tendency lo recurrence of this 


condition However, there is a siral’er group m 
which the condition seems to recur at frequent 
intervals One of our patients haef recurring 
attacks at every mtermenstrual period for 6 con 
secuUve months These attacks were more definite 
than the so called ‘ Miitel Sebmerz’ so frequently 
described m foreign literature but so mfreouentlv 
seen in thi country She was given a course of 
cndoaine therapy in the form of emmenm with a 
remarkable anil complete disappearance of her 
attacks Such a case suggests the probability that 
some of the new endocrine preparations mav be of 
value in treatment when the condition isrecurrenl 
Inothercascsinwhichthepatientshadbeen opera 
ted upon and appendectomy performed aswellas 
plastic resection of the affected ovarv, the recur 
rent attaik was treated con ervatively because of 
the certainty of the diitpiosis To re operate upon 
such a patient might mean the sacnhcc of the 
involved ovarv Our pobey ha« been to err on the 
side of conservatism and never remove the entire 
ovary in the e young paticntv 
It IS interesting to note that there were 4 pa 
lients who had recurring attacls These were all 
nurses Of the total senes of 4s 1 1 of the patients 
or approximately 25 per cent were nuT«es It is 

K sible that their type of work which necessitates 
I hours in the upright position and often te 
quires lifting of heavy patients mav predispoie to 
ruptured cysts Certainly the high incidence 
among nurses should he emphasired m relation to 
diagnosis 

The occurrence ot proven appendieitia in 0 cases 
of this senes in conjunction with a ruptured cyst is 
of interest This finding has been noted in other 
reports (265 loj One can theorize that the 
cyst rupture is a secondary and incidental accom 
paniment of the appendix attack and probablv 
would not have occurred otherwise There must 
be an increase m mtra abdominal pressu e ivim 
the pain of acute appendicitis particularly the 
obstructive type which produce^, a rup'ure of a 
pre existing cyst 


CO^CLtSIONS 

I For clinical purposes the term oianan re 
tention cyst is advocated in ihe discussions os 
rupture of graafian follicle and corpus luteum 

^ Jntrapentoneal hemorrhage Iron 
an ovarian retention cyst has not , 

cicot recognition in the differential diagn 
acute surgical abdominal conditions 
, A classification into 3 groups of 
ate, and rwwme hemorrhage resulting fro ^ 
S of ovanan WmUoo cy t .1 totrbed Tho 
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clinical aspects of this entity are determined by 
the amount of intraperitoneal bleeding 

4 The mechanism of rupture may be due to 
increased intracystic pressure from spontaneous 
bleeding into the cyst, or increased extracystic 
pressure from trauma of various types 

5 The diagnosis of the condition is dependent 
upon lime relation to the previous menstruation, 
characteristic variation in abdominal pain and 
tenderness, the presence of active peristalsis, and 
frequently positive pelvic findings A “high index 
of suspicion” aids materially in the diagnosis 

6 Rupture of an ovarian retention cyst must 
be differentiated from (i) acute appendicitis, 
(2) ectopic pregnancy, (3) pelvic inflammatory 
disease, and (4) torsion of an ovarian cyst 

7 The majority of these cases can be treated by 
conservative observation after the proper diagno- 
sis IS made The tendency to recurrent attacks is 
rare but does occur, and the possibility of treat- 
ment by endocrine therapy is suggested in such 
cases 

8 Rupture of ovanan retention cysts seems to 
have a high incidence among nurses 

9 When surgical intervention is necessary, the 
entire ovary should not be sacrificed. Plastic re- 
section of the cyst and preservation of normal 
ovanan tissue is advocated 
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THE CONSERVATIVE SURGICAL TREATMENT OF 
NON-CALCULOUS HYDRONEPHROSIS 


JAMEST PRIESTLEY.MD FA CS , Rothtstn M,nt.c5o« 


I NTERFERENCE with the flow of urine 
from a kidney, w hich persists for an> appre 
ciab)e length of time, in\antbly causes 
some degree of hjdronephrosis T^e extent 
of pj electasis and cahectasis w hich results \anes 
and depends upon the degree and duration ol ob 
struction, the presence of mfcLtion the status of 
renal function and other related factors The 
consenali\e surgical procedure which ta indicated 
to relieve symptoms and prevent further damage 
to the renal parenchyma must he altered accord 
ing to the exact anatomical relationships that are 
present 

Many advances have been made dunng the 
past ■*0 years in the conservative surgical treat 
ment of hydronephrosis so that now manv kid 
neys are preserved which previously would have 
been considered irreparablv damaged and re 
moved As experience with this ty^ie of surgerv 
has grown the results both immediate and ulti 
mate hav e become increasinoly more satisfactory 
(xo) The present discussion mil be limited en 
tirely to the conservative surgical management of 
hydronephrosis Symptoms diagnosis indica 
tions for operation signiflcance of infection and 
other aspects of the subject will not be discussed 
No attempt will be made to discuss the historical 
development of the conservative surgical treat 
ment of hydronephrosis nor to review the current 
literature on the subject 

CAUSES AND SURGICAL PROCEDURES 
Inofiiufous lessels Anomalous blood vessels 
directed to the lower pole of the kidney constitute 
one of the abnormalities first described as a cause 
for hydronephrosis (i t) For many vears tbe 
etiological relationship of these vessels to hydro- 
nephrosis remained unquestioned In recent 
years however certain authors have expressed 
the belief that aberrant vessels of this type are 
only of secondary importance and are not pn 
manly responsible for the hydronephrosis (ri) 
At present there IS therefore some divergence of 
opinion regarding the importance of these ves els 
in the protluction of hydronephrosis It is ccr 
tainly true that the mere presence of anomahus 
vessels to the lower pole of the kidney is of no 
Froni Ihtf Division of Surgeo Tbe Mjio Cbiue 


definite significance unless it can be clearly 
demonstrated that they interfere with drainage 
from the kidney 

Rather than formulate a dogmatic opinion 
regarding all anomalous vessels it appears more 
reasonable to judge each case individually At 
the time of operation, when actual anatomical 
relationships tan be accurately ascertained 
marked vanatio/iv are noted in different cases 
The responsibility for determining the exact fac 
tors concerned in the production of the hydrone 
phrosis therefore resides with the surgeon In 
some cases there seems to be no possibility that 
aberrant vessels to the lower pole interfere with 
drainaie from the rena} peh is tn these cases the 
anomalous vessels are not even m contact with 
the ureter or pelvis In other cases it seems 
equally apparent that these vessels are a definite 
factor in the production of hydronephrosis a) 
though It IS realized that their apparent impor 
lance may be accentuated as the pelvis gradually 
increases in size One may find the ureter sharply 
angulated or flattened against the pelvis by pres 
sure of the v evsels Activ e peristaUis may be seen 
in the pelvis and upper portion of the ureter, but 
despite this fact the pelvis remains distended 
After the vessels are severed and pressure on the 
ureter is released the pelvis empties readily 

If anomalous vessels are present and one dem 
onstnites to his satisfaction that they are of 
importance in the production of hydronephrosis 
one of several surreal procedures may be neces 
sary “nic vessels may first be temporanly oc 
eluded to determine their importance in the blood 
supply of the lower pole of the kidney If no 
undue change in color takes place dunng cow 
pression for several minutes the vessels ma; be 
severed with impunity Should the lower ^!e 
become very dark and should a sharp line of de 
joarcation appear between the mam portion ol 
the kidney and the lower pole the vessels ca-not 
be divid^ without producing an inlaiet >n the 
portion of the kidney which they suppK c , ^ 
these arcumstances, if the vessels are aefiniie y 
compressing or argulating the ureter, , 

necessary to sever tbe ure teropehic juncture ^ 
re implant the ureter into the pelvis on t&e opp^ 
sue side of the vesve’s (4) At times such a pro 
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cedure may be indicated when the ureter has been 
inserted high up on the pelvis and has been com- 
pressed against the pelvis by aberrant vessels At 
the time of re-implantation the ureter is then 
placed dependently in the renal pelvis (Fig i) 

If the pyelectasis found to be associated with 
anomalous vessels is very extensive and if the 
pelvic wall is thin and flabby and apparently con- 
tains little if any musculature capable of effective 
peristalsis, resection of the pelvis may be per- 
formed (Fig. 2) This procedure has been em- 
ployed frequently by Walters (9) It is realized 
that the main object of any operation for hydro- 
nephrosis IS to improve drainage from the kidney 
and not primarily to decrease the size of the ex- 
trarenal pelvis If a very large redundant pelvis 
IS present, however, it seems quite possible that 
urine might stagnate there because of the exces- 
sive size of the pelvis and its inability to empty 
It has been stated that resection of the pelvis 
interferes with normal peristalsis (5), however, 
experience vnth this type of operation has demon- 
strated that emptying of the pelvis under certain 
circumstances may be improved by this proce- 
dure. If the pelvis is not too large and if it 
appears to have active peristalsis, it will usually 
empty itself satisfactorily after the obstruction 
has been removed, and resection of the pelvis is 
not necessary 

High insertion of ureter into renal pelvis One of 
the common abnormalities found associated with 
hydronephrosis is high insertion of the ureter into 
the renal pelvis Obviously, when this anatomical 
abnormality exists, dependent drainage of the 
pelvis is lacking It may be stated that such a 
relationship between the pelvis and ureter is 
merely the result and not the cause of the hydro- 
nephrosis and It IS difficult actually to prove or 
disprove this contention It is true, however, that 
pyelectasis and varying degrees of caliectasis are 
not infrequently found to exist when there is no 
explanation for their occurrence other than the 
fact that the ureter leaves the pelvis in its middle 
or upper portion Undoubtedly, this abnormality 
can sometimes be rendered more important in its 
appearance as the size of the peixns increases It 
seems x’ery probable, however, that in certain 
cases this faulty anatomical relationship is pri- 
marily responsible for the production of the 
hydronephrosis Frequently, as stasis occurs and 
as the pelvis gradually enlarges, the upper por- 
tion of the ureter is compressed bv lateral pres- 
sure from the distended pelvis This results m 
fmihcr interference with drainage Occasionally 
fibrous bands hold the ureter closely pressed 
against the pelx is Under such circumstances one 


is usually surprised that urine leaves the kidney 
as well as it does The ureteropelvic j'uncture may 
be on the posterior or anterior surface of the pel- 
vis, but it is usually located on the medial aspect 
of the pelxdc wall 

The correction of high insertion of the ureter 
may be accomplished by a variety of surgical pro- 
cedures, 3 of which are illustrated in Figures 3, 
4 and 5. In general, an operation which does not 
entirely sever the ureter from the pelvis is to be 
preferred, when feasible, as the blood supply and 
nerve supply to the upper portion of the ureter 
are not disturbed by this type of operation One 
of the simplest and most satisfactory procedures 
consists of simple anastomosis between the ureter 
and pelvis, so called ureteropyeloneostomy (Fig 
3) In this operation a new opening is made be- 
tween the most dependent portion of the pelvis 
and the ureter at the corresponding level 

A second procedure that may be employed, 
which is quite similar in principle to the one just 
described, is illustrated in Figure 4 (5) The adja- 
cent portions of the ureter and pelvis are incised 
in a straight line and the cut edges are then 
united, posterior edge of pelvis to posterior edge 
of the ureter and anterior edge to anterior edge, 
which IS similar in principle to the Finney py- 
loroplasty 

Another procedure which I have not seen 
desenbed in the literature but xvhich I have 
employed with satisfactory results m cases of high 
insertion of the ureter is illustrated in Figure 5 
In this operation a longitudinal incision is made 
m the upper portion of the ureter which lies ad- 
jacent to the pelvis This incision is carried down 
to a level which corresponds with the most 
dependent portion of the pelvis, which is near 
(approximately i centimeter) the renal paren- 
chyma of the lower pole The dependent portion 
of the pelvis which lies between the lower pole of 
the kidney and the ureter is then resected in a 
wedge shaped manner, with the base of the xvedge 
directed downward and the apex reaching up- 
ward to the level of, or a little above, the uretero- 
pelvic juncture The anastomosis between the 
remaining portion of the pelvis and the longi- 
tudinal incision m the ureter is then completed in 
the usual manner. This procedure has the advan- 
tage of bringing the ureteropelvic juncture close 
to the kidney in a dependent position, creating a 
funnel shaped pelvis, and furthermore removes 
the excess portion of the pelx is that usually 
remains w'hen an ordinaiy anastomosis is per- 
formed xvithout removal of Ussue. The operation 
described by Foley may also be used in cases of 
this txqie, although it was desenbed for use in 
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cases of stricture at the ureleropdvic juncture 

Somewhat less conservative operations mav at 
times appear advisable Occasionallj itiiiaj seem 
necessarj to sev er the ureteropelvic juncture «*n 
pletelj resect (he upper portion of the ureter 
which lies adjacent to the pelvis and re >nj^nl 
the upper end of the ureter m the lowest portion 
of the peK IS This in3> or ma> not be combined 
with resection of the pdvis If the peUii is 
resected, the line of incision Tna> be earned to 
Bithin I centimeter of the renal parenchjma 
both on the anterior and poslenor nails The 
ureter js then inserted at the lower angle of (be 
pelvis This procedure, as utilized for stnetute 
of the ureteropelvic lunclure la illustrated in 
Figure 6 This tjpe of operation is best reserv^ 
for cases of large h> dronephrosis in which there is 
a verj thin, marhedlj dilated pelvis nb>ch has 
flattened and narrowed the upper portion of the 
ureter Accurate anastomosis between ureter 
and pelvis is desirable The upper end of the 
ureter maj be incised downward lor a short dis 
tance in order to increase (he diameter oi the 
resukeflg ureteropelvic juncture if it appears 
advisable 

,\arrouirts cl ttreUropthtc juncture H>drone 
pbrosis mav be caused by narrowing of (be lumen 
of the ureteropelvic juncture as a result of scar 
tissue, trauma of one form or another inflamma 
(orj reaction, flbrous bands idiopathic stricture, 
or other causes Maay (vpes o\ surgica) proce 
dures have been emplojed for the forreciion of 
this condition with variable results Emploj 
ment of the principle of the Hemeke Mikubcz 
operation for p>)oropla8tv known as the' Fcnger 
operation ’ is one of the simp/est procedures 
techrical'j ho /ever ultimate results following 
this type of procedure which utilizes a longi 
tudmal incision through the strictured region 
cIo^ed transversclv have no fyea so satisfactorv 

Schwjzcr modified Fenger » operation by using 
a \ shaped incision the diverging limbs of (he 
bem^ placed an the pelvis above (he oreier and 
the descending Jimb being extended down the 
urt ter Thi:> incision is clo-ed so that the depend 
ent point of the triangular flap created on the 
pelvi-> IS approximated to the lower end of the in 
cision in the ureter The diameter of the uretero- 
pelvnc laocCure is thereby increased with Kome 
redundancy m tho upper end of the ureter i^po- 
sitc the anastomo'is Fole> modified this open 
lion b> placing the diverginj, limbs of the \ m 
ctMOU downward on the lower portion of the pel 
vis directly opposite the upper end ol the uorter 
The straight incision w the ureter is made some 
what longer than in the Schwyzer operation and 


On the Side of the ureter adjacent to the peJw; 
The dependent tip of the flap on the pelns j 
approsimaied to th'* lower end of the incision i. 
tfw ureter and the anastomosis is completed ac 
CDfdingly This provides a farge ureteropelvi 
jutKtute with a funnel shaped opening into th 
pelvis Saiisfactory results have been reporte< 
lollow ing this procedure 
If the pelvis is unusually large and the uppe 
portion of the ureter somewhat redundant, resec 
(ion of (he renal pelvis and upper portion of thi 
ureter and re implantation of the ureter usuallj 
gives very satis/actoiy results (Fig 6) Thi. 
procedure is especially advantageous when amors 
coTsc /alive operation without resection wcmlc 
leave an excessively large renal pelvis and givi 
doabtful results In this type of operation it i: 
especially iirportanC to leave the ureteral "splint’ 
caibeier in place for an adequate length of tune 
Square shaped pelvts xiith medial iiiscrlion oj 
nrtttr Oaa«ionaIly one finds hydronephrosis 
With a square shaped extrarcnal pelvis and a 
vitettfoaelvic lunciure (of adequate lumen) 
situated depenaenrly on (he media! aspect of tne 
pelvis The ureter is then a censideraWe distance 
from the lower pole of the kidney It is dilBcuU 
to determine just how an anatomical arrangement 
of this type might be responsible for the develop 
irerl of the hydronephrosis Itmav oftenappear 
as though the relationship were merely setond-ty 
the hydronephrosis having developed from some 
undetermined cause WTiichever ire case may he 
the late results obtained following operation rake 
It appear worth while m «ome of these cases to 
resect a wedge shaped portion of the loser part 
of (he pelvis SI tua(ea between the ureter and loner 
pole of Ike kidney Tie base of the nedge is fx 
ciscdfrom ihelowcrmostportionof thepelv 'and 
the apex is directed upward Such a procedure 
brings the ureter and ureterojiclvic juncture cl<^ 
to the lower pole of the kidney and makes th* 
dependent portion of the pchxj more furnel 
Jiap/*d and less flat Such an aiTangerewt some 
times appears to enhance drainage 
Itydronephrosis associated unlh ptovahle kidney 
That most cases of slightly ah'’'1'mal renal pto'iv 
or mobility are of chwical sigiufcance wms 
highly improbable and I believe that such a 
vieupoml will avoid rrawy viwwecessarj opera 
lions That certain cases of abnormal renal ptosis 
associated with some degree ef »-y<lwnepnro<i> 
and pain which appears to be of renal 
of clinical signi'icatice seems almost djuaily 
tarn 1 do not think there ate 
bill one IS occa'-ionaily encountered If . 

cal diagnosis has been establuhed with as much 
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Fig I Hydronephrosis associated ns ith aberrant vessels and high insertion of ureter , a, left, high insertion 
of ureter into the enlarged pelvis, upper portion of ureter compressed by aberrant vessels running to Ion er 
pole of kidney, and b, resection of upper portion of ureter and re-implantation into dependent portion of 
pelvis The aberrant vessels could not be severed without causing an infarct in losser pole of kidney 



abermnt sK^sek associated with aberrant vessels, a, left, compression of urtlcropeKic juncture b> 

a rant vessels, and b, aberrant vessels severed and enlarged extrarenal pelvis resected 
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ceruintv as po!>sibIe and if detinue stasis has 
been actually demonstrated, a pleasing result 
nia> follow immobilization of the kidne) in an 
appropriate position so that undue angulation or 
kmking of the ureter or uretcropelvic juncture 
does not occur If such a condition is found in the 
nghtkidne) oJapatientnhohasalon Ijnngluer 
as 13 often the case one need not Httempt to mam 
tarn the kidnej m an anatomically high position 
where with each inspiration the liver will push 
down on the upper pole All that is actualK 
necessary is to fuc the kidne> in a relatiselj high 
position so that it does not descend unduly when 
the patient is standing The details of perforro 
mg nephropexy will not be discussed except to 
saj that elaborate methods of fixation are un 
necessary One does not need to operate on many 
kidnejs yyhich haye been subjected to a previous 
operation before realizing that nature does a very 
good job of fixing the kidney following almost 
anj tj^ie of renal operation 

Hydronephrosis resulting from oilier causes 
Iljdronephrosis which results from various ab 
normalities in the lower portion of the urinary 
tract, and from pathological conditions entirely 
extrinsic to the urinarv tract is not at all uncom 
mon Tumor of the ureter ureteral stricture 
vesical neoplasm, obstruction in the neck rif the 


bladder and so forth, and numerous pelvic condi 
lions such as tumors inflammatory processes 
and trauma in one form or another mav result in 
obstruction of one or both ureters Likewise 
abdominal or retroperitoneal tumors which cause 
pressure on the ureter or renal pelvis mav result 
in varying degrees ol pyelectasis and calieciasis 
The treatment of hydronephrosis resulting from 
these causes wiU not be discussed since the pn 
roary concern under these circumstances is the 
onginal lesion responsible for the secondary 
effects on the kidney In cases of this type local 
conservative operation on the kidney is seldom 
indicated 

Hydronephrosis of tndelerimnale origin Occa 
sionally one encounters definite hydronephrosis 
vMihout an adequate anatomical explanation for 
Its dexelopment Sometimes the hydronephrosis 
may be unilateral at other times bilateral In 
children bilateral hydronephrosis without cvi 
dence of organic obstruction is not uncommonly 
seen U seems possible that disturbances ol func 
tion may eventually cause an anatomical abnor 
mahty for which there is no recognizable organic 
lesion Although the exact cause for such hydro- 
nephroses to mv belief has never been con 
clusively demonstrated the current tendency is 
to explain them on the basis ol neuro or neuro- 



PRIESTLEY- SURGICAL TREATMENT OF NON-CALCULOUS HYDRONEPHROSIS S3 7 



Fig 4 Hydronephrosis associated w ith high insertion of ureter, a, left, high insertion 
of ureter into dilated pehis, b, anastomosis between dependent portion of pel\is 
and adjacent portion of ureter 
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muscular d)sfuncticpn ObMouUj nhennoacLuat 
ob^truccron is present little benefic tna> be et 
pected from an> is-pc of plastic operation The 
ultimate results o! sanous t)pes of operatue pro 
cetluTca carried out on the autonomic nervous 
sjstenj in a laise senes of cases remain to be 
seen Individual cases and small groups ol cases 
have been reported with reputed benefit follow 
ing denervation o! the renal pedicle ttretert>l>sis 
section ol the ureteropelvic sphincter, and reset 
tiofi of the presacral nerves Experience has been 
limited uith all of these procedures and the) mil 
not be discussed in detail at this time Suffice it 
to sa> that further experience both expenmentaJ 
and clinical, is desirable before definite conclu 
sums can be drawn 

Hydronephrosis w kidney uilh duplicated peHs 
Duplication of the pelvis of one or both Lidnejs 
IS one of the most frequent congenital abnorniab 
ties that occurs jn the uimarv tract Often such a 
condition causes no symptoms as boih segntenis 
of the kidney function normalJi and there is no 
superimposed disease or almormaUtv times 
however, hydronephrosis or other changes may 
develop, usualh m one but occasionaBv wi boih 
seginenls of the kidney When hydrotiepLiosis 


develops in one segment only and the other half 
of the kidney u functioning normallv , a eonaerva 
ove operation rather than nephrectomy is 
desirable 

If hydronephrosis occurs m one segment of a 
kidney mth double pelves it is usually in the 
upper half, and it may be caused by a variety of 
factors such as ectopic lower opening of the ureter 
or other anatomical abnormaliti a kink or sharp 
angulation in the ureter narrowing of the ureter 
by procure and so forth For the consecvalne 
suigical correction of such a condition a number 
of different procctluies have been utilized with 
varying degrees of success Heminephrectomv is 
the operation which has given the most uniformly 
satisfactory results at The Mavo CUnic (Fig 7) 
In thVa operation the diseased portion of the kui 
ney and at least a portion of the attached 
are removed This procedure is usually not dilTi 
cuU and in a majoruv of cases can be ^foriwd 
with a low risk and a good result tom/weie 
UTelerectomy is not necessary even if matked 
uretereclasis is pre^.ent unless there is cienni e 
obstruction in the lower portion of the atvtcr 
lai^ticm of individual blood vessels to the in 
voivcd portion of the kidney and temporary com 
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V ^ 

kidnfy w ^rmaTtrnrh V" segment of duplicated kidney, a, redundant hydro-ureter, the lower half of 
uucy normal, and b, heminephrectomy, removing upper half of duplicated kidney 


pression of the renal pedicle with a rubber covered 
^ procedure The line of resec- 

lion should be placed so that neither a cal3'x nor 

excision of making a wedge shaped 

defecMn involved segment, the edges of the 
oetect in the remaining portion of the kidney can 

ll vessels%een 

with^ inm kidney may be ligated 

ihiTi, sutures Following 

with smdfr kidney may be approximated 
rSk ? tissue and 

i folX ^ keld in place by 

capSe the renal 

tvhich are described for hv- 

;i» irs ;r“ ‘fXl „”d' 

SS'e™™™ :f A' .milhe 

n ca-c It has an ectopic opening The 


enlarged renal pelxds may be anastomosed to the 
one of normal size The ureter of the involved seg- 
ment majf be joined to the normal pelvis or ureter 
As a general rule, results foOowmg these opera- 
tions are less satisfactory than following hemi- 
nephrectomj'' Occasionally, if it is essential to 
preserve all possible functioning renal paren- 
chyma, some tjpe of anastomosis or a re-implan- 
tation may be advisable 
Hydronephrosis in a unilateral fused kidncv 
Occasionally a unilateral fused kidney presents 
definite hydronephrosis in one segment xx-jth 
resultant symptoms Generally this may be 
treated m the same manner as hvdronephrosis in 
one segment of a duplicated kidnev The exact 
procedure that is necessary will change with the 
individual patient depending on the anatomical 
and functional relationships encountered 
Hydronephrosis in an cctopic kidney. Hvdro- 
nephrosjs sometimes develops m an ectopic kid- 
. - This maj be caused by pressure on the 
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ureter from an abnormal blood supply (nhich is 
the rule rather than the exception under such 
circumstances) or faj some other cause of ureteral 
obstruction such as acute angulation redundancs 
'vith jinking, or external pressure on the ureter 
In the surgical treatment of kidneys of this type 
uhich are producing s\mptoms, neidirectonty 
gives ihemoit uni/ormlj •^lnhctor} results pro* 
\ided the other kidney i» in good condition Be 
cause of the abnormal position of the kidney and 
Its unubua/ Wood supply conservative plastic 
Operations an. less often successful than in cases 
m which the kitlney is normally placed They 
may at times be necessary, however berause of 
bilateral renal disease The exact tvTie of proce 
dure that is indicated mil vary from case to case 
and depends on the cause ol obstruction and for 
this reason no universally applicable procedures 
can be described In general if a consenaiive 
operation is performed the same surgical pnnci 
pies should be utilized as in dealing with a kidnev 
in a normal position 

I{)^rontphrosis »« a horseihoe kuhf\ The 
horseshoe kidnev which shows evidence of hvdro- 
nephrosis usuallv presents a verv clear cut prob 
Jem at the time it is exposed surgically It has 
been our preference at the clinic to uiilire the ordi 
nwy MsietoUitnbar incision in these cases, con 
tmued somewhat more antenorlv than usual, 
with the patient placed at an angle of 4, degrees 
with the table This type of incision and position 
provide adequate exposure Obstruction to the 
free drainage 0/ urine from the pehis is usually 
caused bv mgh insertion of the ureter or pres 
sure on the ureter from aberrant blood vessels, 
the low er pole of the kidney or the renal isthmus 
Occasionally angulation 0/ the ureter by hbrous 
bands mav be present 

Depending upon the etiological factors respon 
sible for the hv dronephrosis, the surgical indica 
tions will varv Ordinarily plastic operations on 
the ureter and pelvis can Ik* as eisilv performed 
on a horseshoe kidney as on a angle kidnev The 
peJns IS commonly found to he anteriorly whKh 
compensates for the fact that renal mobilitv u. 
somewhat limited because of dirctt attachment 
to the opposite kidney In case the hyd/one 
phrosis IS caused bv high insertion of the ureter 
into the peliis ureteroneopielostomv (Figs } 
and 4) usualtv gives a good result In case Ihe 
renal isthmus nuses pressure on the ureter which 
I believe is uncommon it is necessarv to divide 
the isthmus so ih U the ureter is not coropresserl 
as n p3S:£s dovnsard Uhen this is done it is 
often cssentixl to fix the lower pole of Ihe kidney 
laterally to the lumbar muscles in order to avoid 


pressure by the lower pole on the ureter In the 
liimted group of cases of hydronephrosis m horse 
shoe kidneys m whch conservatue operations 
have been performed, the ultimate results have 
been equalJv as satif factory as following opera 
ttonson single normally placed kidnev s 


l/ENERVI. CONSIDESanONS 
Certain general surgical considerations that 
seem important in obtaining satisfactory results 
following plastic operations on the kidney might 
be mentioned Absorbable suture material is uni 
vcrsiHy emploved, because nonabsorbable su 
tures may readilv form the nidus for crystalline 
deposit, especialiv when infection la present Per 
SonaJiy, I prefer a single row of interrupted cat 
gut sutures for dosing the pelvis There mav be 
some slight leakage of urine during the earlv 
postoperative period with this tipeofclasore but 
this does no real harm and affords an additional 
safety vafve in case 0/ increased mtrapeluc pres 
sure Additional rows of suture are unnecessan 
and onlv increase the amount of Jotal reaction 
and tissue that subsequently will slough 
Drainage by nephrostomy 1$ widely recognized 
as a valuable adjunct to praitically everv plastic 
operation performed on the ureteropeli ic junc 
ture With such provision for immediate dram 
age during the early postoperative period the m 
cidencc of secondary nephrectomy and functional 
failure of operation is definitely reduced 
When any procedure has been earned out it 
Ihe oreieropehic yuncture the use o/an widufll 
ing caiheler which traverses the lower pole of 
the kidnev, lower calyx pclus ureteropeUic 
juncture and ureter la order so called ‘ uretero 
nephrostomy is 0/ definite value A small, soft 
rubber catheter size 10 to 14 French is pre 
ferred to the commonlv employ crl hirder ‘mailer 
ureteral catheter An ertra hole is cut m the 
portion of the catheter that remains ]n the pelvis 
so that there may be free dnmage of unne 
through the catheter either outvnrd to the 
lecUng bottle or downward to the bladder The 
catheter should be passed down the ureter a suf 
fiaent distance so that it will not be cxsil dis- 
lodged TTiis catheter sen cs to maintain an ^de 
quate lumen oE the ureter at the site of operation 
iml in aildilion discourages unilesirab'e angula 
lion of the ureter which might oiherwi^ ouur 
during the early postoperaine penod twc 
length of lime that the cntheler md nephrcsiomi 
tube arc left in place varies with the iricli'i'lua' 
case If an extensive plattic operation has bren 
performed such as complete resection ui the re 
pelvis and fC implantatioa of the ureter, i 
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be advisable to leave tbe tube in place for as long 
as 3 months If a less extensive type of procedure 
has been earned out, 3 weeks may be ample In 
general it is iviser to err on the side of leaving the 
tubes in place for too long rather than too short a 
time As healing occurs and as the resultant scar 
tissue contracts, the lumen of the ureteropelvic 
juncture may be narrowed unless the catheter 
remains m place 

It IS generally advisable to fix the kidney in a 
position which is most favorable to good drainage 
at the conclusion of a plastic operation This does 
not mean that the kidney must always be fixed 
in exactly the same position nor in the same 
manner The most desirable position must be 
ascertained in each individual case and the kid- 
ney then immobilized m this position The wound 
should always be drained 

COMMENT 

As one can readily surmise from a brief review 
of the many diSerent surgical procedures that 
have been suggested and tried in the conservative 
treatment of hydronephrosis, the surgical man- 
agement of this condition is far from standard- 
ized Although it is more than 50 years since the 
first plastic operation on the kidney was reported 
(8), relatively few operations of this type were 
performed until 20 years ago Since then this 
field of surgery has expanded greatly and, at 
present, many plastic operations are performed 
on the kidnejf each year Some of the earlier pro- 
cedures have been discarded and certain newer 
ones have been developed As more time elapses, 


evaluation of ultimate results wdll become more 
accurate At some time in the future the tech- 
nical aspects of conservative renal surgery wall 
undoubtedly become more standardized, and 
perhaps certain of the procedures which are 
utilized today will be altered or discarded 

REFEREXCES 

1 Boogard Quoted by Math6, C P The role of aber- 

rant vessels in the production of hydronephrosis J 
Urol , 1928, 19 211-240 

2 Flnger, Christian Operation for the relief of valve- 

formation and stricture of the ureter in hydrone- 
phrosis or pyonephrosis In The collected norks 
of Christian Fenger Vol 2, pp 687-704 Phila- 
delphia \V B Saunders Co , 1912 

3 Focey, FEB A neu plastic operation for stricture 

at the ureteropelvic junction J Urol , 1937, 38 
643-672 

4 Kuester Ein Fall von Resection des Ureter Arch 

f klin Chir , 1892, 44 850-834 

5 VON Lichtenberg, Alexander Plastic surgery of 

the renal pelvis and ureter J Am if Ass , 1929, 
93 1706-1708 

6 Mayo, W J , Braasch, W F , and MacCarty, \V C 

Relation of anomalous renal blood vessels to hy- 
dronephrosis J Am M Ass , 1900, 52 1383-1388 

7 ScHWYZER, Arnold A ne« pyelo-ureteral plastic for 

hydronephrosis Surg Clin N America, 1923, 3 
1441-1448 

8 Trendelenburg Quoted by Schvyzer, loc cit 

9 Walters, Waltman The conservative treatment of 

hydronephrosis by resections of the renal pelvis and 
other plastic operations J Urol , 1933, 29 121-134 

10 Walters, Waltman, Cabot, Hugh, and Priestley, 

J T Operative results in noncalculus hydrone- 
phrosis J Urol , 1937, 38 688-701 

11 WiNSBURY -W hite, H P Observations on hydro- 

nephrosis Mith special reference to aberrant vessels. 
Tr Am Ass Genito-Unn Surg , 1936, 29 381-401 



EDITORIALS 


SURGERY 

G>necolog> and Obstetrics 

Frankus il Martis 
Founder and Managing Editor 
i0os~ig3s 


Lo’>al Dwis, Editor 

UwjaJti 

Sluner L Xocif MrciUEt L Mason 

Donald C Baleour 4«neii/e CdttomISitf 


\PRn I9J9 


“DECOMPRESSION' Or THE 
INTESTINAL TRACT 
ACCORDING to Paine, the first stom 
/\ ach tube was probably madeandused 
jC^Sl. John Hunter in the Utter part of 
the eighteenth centurj Shortl> thereafter 
improvements in the tj^es of tubes vvere re 
ported in the United States, France and I ng 
land Kussmaul rc<lisco\ ered the stomach tube 
in iS6j and it la due in no small part lo 
him that it was popularized as a diagnostic 
and thenpeulic in>trument Ewald and Obcr 
m 1874 described stomach tubes made of soft 
tr rubber and" ilh a smaller lumen and showed 
that thcj could be introduced without using 
sly lets 

Most 0/ the pioneer work on the develop 
ment of the duodenal tube was performed in 
\mtnca Turck and Ilemmeter described 
tubes with which the duo^envm had been in 
tubated Shortly thereafter Finhorn and Gross 
independentlj simplified and improved them 
Gross recommended that the patient should 
he on the right side after the tube had been 


swallowed m order to facilitate passage into 
the duodenum Levin in ig->i described the 
smooth cafheftr tipped duodenal tube which 
could be passed through the nares Many 
other tjTes have been described but exten 
sions la the indications for usage have greatl) 
outstripped the improvements in construction 
WTiereas the duodenal tube was employed 
almost excfusivelj as a diagnostic procedure 
for manv jears, it is being used more and more 
in recent times as a therapeutic agent and 
particularij in the treatment of intestinal 
distention Approximately 25 years ago, its 
use for continuous siphonage drainage was 
advocated by Westermann and Rarpis in the 
treatment of distention associated with pen 
tonilis Kanavel and Matas made contribu 
lions to this subject The work of Jlciverand 
his associates m which they showed the im 
portant role played by swallowed air m the 
genesisolpostoperalivedislentionhascxtended 
the indications for decompression therapy 
Many surgeons have treated postoperative 
distention anti other conditions by the use of 
the duodenal tube as a siphon \\ ard of San 
Francisco was the first to employ continuous 
suction to the duodenal lube in the treatmvnl 
of pentonitis Wangensteen was the first to 
use the principle of continuous suction applied 
to the duodenal tube in the treatment of some 
types of mechanical obstruction of the small 
intestinal tract The popularization ami per 
fection of this therapeutic procedure is due 
largely to \\ angenstetn and Paine Whereas 
siphonage is efficient in the drainage of the 
unnary bladder and other closed cavnties o 
the body they showed that the difference in 
the effectiveness of siphonage drainage of t c 
gastro intestinal tract as contrasted with the 
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other cavities is dependent on the presence 
of gas as well as fluid which enters the tube 
and stops its action Siphonage is dependent 
on the difference in the heights of. two columns 
of water and the presence of a moderate quan- 
tity of gas destroys its effectiveness Contin- 
uous mild suction is a better means of removing 
the combination of gas and fluid. Wangen- 
steen and Paine have shown that, when the 
obstruction is due to adhesions and is accentu- 
ated by the accompanying distention, it may 
be relieved permanently by suction applied to 
a duodenal tube Further, they showed that 
deflation of the stomach and upper part of 
the small intestines renders the operation, if 
such is necessary, less dangerous and easier 
to perform In this connection, it may not 
be amiss to state in a short-circuiting opera- 
tion in which collapsed and distended loops 
of intestine are anastomosed that one should 
be certain that the collapsed intestine is not 
that which has been decompressed by the tube 
and hence isproximal to thepoint of obstruction 
However, there are a good many patients in 
whom gastroduodenal suction is not success- 
ful in relieving the distention Furthermore, 
even though the distention is relieved by the 
duodenal suction, the location and nature of 
the lesion may still be unknown It is in these 
cases that the intestinal intubation method of 
Miller and Abbott may achieve gratifying 
results In principle, the method consists of 
passing through the nose into the small intes- 
tinal tract a double lumen tube or a pair of 
tubes, the larger opening being used for aspira- 
tion purposes and the smaller one for the 
inflation of a rubber balloon which surrounds 
Its distal end I\qth the combination of aspira- 
tion of the intestinal contents and of inflation 
of the balloon, peristalsis carries the tube down 
the intestinal tract This takes place whether 
the obstruction is mechanical or paralytic 
It offers an interesting and new method for 


many physiopathological studies on man and 
animals Striking results following its use in 
patients with distention due to several causes 
have been reported by Abbott and Johnston, 
Penberthy, Noer and Kenning, and by others 
In a number of instances, decompression has 
released the obstruction and operation has 
been unnecessary The tube usually advances 
until the tip reaches the point of obstruction. 
Under these conditions, examination of the 
aspirated material and the injection of an 
opaque suspension combined with x-ray studies 
may reveal the location and the nature of the 
lesion 

The men who have developed the methods 
for decompression of the intestinal tract are 
quite conservative in their claims It is em- 
phasized that this therapy should not be used 
in cases of strangulation of any part of the 
intestinal tract and in instances of obstruction 
of the large bowel Since strangulated external 
hernias usually present no difficulty in diag- 
nosis, costly mistakes are most apt to occur 
in instances of volvulus, internal hernia, and 
intussusception Since early operation is ur- 
gently indicated in patients with strangula- 
tion, the time required for the passage of the 
tube is not permissible The greatest difSculty 
usually lies in getting the tube to pass through 
the pylorus into the duodenum but it is likely 
that better methods for doing this will be 
evolved In general it may be stated that a 
trial with suction is permissible in those cases 
in which clear indications for immediate op- 
eration do not exist It cannot be emphasized 
too strongly that the person who elects to 
treat a patient with mechanical obstruction 
by non-operative means must use the x-ray 
in folloivmg the results of the therapy If 
suction does not result in decompression in 
24 to 36 hours, an operation is indicated 
Prolonged non-operative management is apt 
to be especially dangerous in the absence of a 
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historj of previous abdominal operations <infe 
under these conditions adhesions are not so 
likelj to be the cause of the obstruction 
If the contra indications to the use of in 
testinal intubation are understood full> and, 
if the patients are chosen propcrl) , the method 
may offer many advantages It may make an 
operation unnecessary hj relieving the dis 
tention above the point of obstruction with 
a resulting re establishment of the normal 
intestinal continuity Even if an operation is 
necessary, it may be used in preparing the 
patient by relievnng the distention, making for 
an easier procedure both for the patient and 
the surgeon It offers a non operative means, 
of combating the distention in paralytic ifeus 
Conditions other than mechanical obstruc 
tionstn which the employment of suction may 
be indicated include the physiological obstruc 
tions whether they accompany operation^ 
infection, or a variety of conditions including 
the distention accompanjing uremia pneu 
morua, and fractures The work of Fine, Sears, 
and Banks indicates that the inbaiation of 
oxygen may be effective in combating the 
distention associated with some of these con 
ditions Intestinal intubation offers a means 
of supplying fluids when they are needed 
urgently It affords a possible method for 
determining the location and nature of the 
lesion m the intestinal tract It may be used 
to dimmish the tension on sutures m the in 
testinal tract or to permit a greater delay »n 
the making of an opening jn an extenonzed 
portion of the intestines Following cviscera 
tions through inasions,it maybe employed in 
combating distention Duodenal suction alone 
w-ill be effective m many of these conditions 
but the use of the double tube with the balloon 
increases the area which is accessible 

The therapeutic procedures enumeiafcd are 
relatively new and undoubtedly many im 
provements in the methods now used will be 


made Since they' offer such bnght possibili 
ties, it is hoped that indiscriminate and ill 
advised usage will not retard their develop 
ment It seems quite likely that the decrcas 
wgpopulanty of enterostomy in the treatment 
of ileus, paralytic and otherwise, will decrease 
still further as a result of the effectiveness of 
these non operative means of therapy 

Alfred Blalock 

HYDATJDIFOKiM MOLE AND 
CHORIO-EPITHEUOMA 

A STUD i of the extensive papers on 
hydatidiform mole and chorio epithe 
lioma written pnor to 1930 (the year 
m which the Aschbeim Zondek test became 
of practical use) reveals that the mortality 
rate for mole was approximately 12 per cent 
and that o! chono epithelioma Co per cent 
During that period hydatidiform molt was 
usually not diagnosed until hydatid vesicles 
weredemonstraicd.and the presence of chorio 
epithelioma was not suspected until metas 
tases had appeared A recent five year sur 
vey of these two diseases on the Tacific 
coast and a review of the worlds htera 
ture for 1935, *93^ and 1937 shows that 
the mortality rate for hydatidiform mole 
and for chorio epithelioma has dropped 
to 2 per cent and lO p« cent, rcspectivcEj 
Analysis of the recent literature points to the 
fact that the decreased mortality is the rtsuJt 
of early diagnosis by means of the various 
biological pregnancy tests which have comt 
into vogue and early treatment bv hvstercc 
tomy 

At the present time there is sufficient cm 
deuce in the literature to show that it is sife 
to leave the ovaries when hysterectomy is 
performed The exceptions to this rule would 
be, of coarse, primary chorio-epithelioma of 
the ovary following ovarian pregnancy, p^i 
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mary chorio-epitlielioma of the ovary due to 
a chorio-epitheliomatous growth in a teratoma, 
or actual metastases which seriously involve 
the ovary Torsion of an ovary containing 
lutein cysts or enormous enlargement of an 
ovary as a result of lutein cysts would prob- 
ably necessitate removal of the involved ovary 
In order that even better results may be 
obtained, loose concepts must be abolished, 
more exact knowledge and better interpreta- 
tion of the tests for gonadotropic hormone 
must be had, and a technique better than is 
at present extant is needed so that the most 
minute amounts of living chorionic tissue can 
be detected And it is to be hoped that pathol- 
ogists by more extensive and more painstaking 


examination of the mole will ultimately be 
able to formulate criteria that will establish 
potential malignancy and thus enable us to 
prophesy the advent or to determine the 
existence of chorio-epithelioma The highest 
percentage of cures will be obtained when 
there is judicious correlation of the clinical 
history, verification of the histological exam- 
ination, and intelligent interpretation of the 
biological pregnancy tests It would appear 
if modern criteria are used, early diagnosis 
made, and early operative treatment instituted 
that the woman with chorio-epithelioma mil 
have approximately a 95 per cent chance to 
get well and keep her ovaries 

Albert Mathieu 
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REVIEWS OF NEW BOOKS 


T he first edition of Cowdrv »book'onhisto}og> 
departed radically from the traditional t)pe of 
student text In the opinion of the reviewer it 
blazed a new trail in demonstrating the possibilities 
of histological presentation on a correlated lunc 
tional basis But by the very nature of the case such 
treatment has its practical handicaps If it combines 
morphological description with functional etposi 
tion then one or both must suffer unless the book 
attainsunducsize This has been Professor Cowdry » 
problem from the outset and he has met it courage 
ously and without n avenng from se\ eral unorthodox 
pedagogical convictions He believes that most text 
books waste space with the obvious, that preliminary 
instruction on the cell and fundamental tissues is 
unsound and unnecessary that a histological text 
should be built around the blood vascular s> stem as 
the great integrator These citations alone uillillus 
tratehowunusuahs the plan and content of his b^k 
In the Present edition some concessions have been 
made to fnendl}' criticisms A historical and orient 
ing introduction now is included Many figures 
have been added to illustrate normal variations upon 
which depend degrees of physiologial activity 
More attention has been given to bridging the gap 
between gross and microscopic anatomy and the 
abundant inclusion of contemporar> research bas 
been extended and controversial subjevts aired 
it would seem that this book wilt still be difficult 
for the tyro who arrives at medical school and must 
plutig" forthwith into (he curricular maelstrom 
1 robably me t teachers doubt their students capac 
ity to assimilate «uch strong diet Just possibly it is 
the teachers who are at fault bj being overlimorous 
But the hours available to histology arc so few that 
It would seem the wt <st course to many to use them 
m instilling first the tried fucidameatals and then 
presenting as much of contemporary trends and 
physiological inierpretatioivs as may be possible 
\ el no serious medical student hould be without 
access to this stimulating and informative book 
From It he I'lH gam an insight into science in the 
making learn to do correlative thinking and bcdis 
illusioned as to the existence ol dogmatism even in 
what at first might seem a stabilized subject As a 
companion reference the book is ideal It is difficult 
to restrain ones enthusiasm m recommending Pro 
fessor Cow dry s text to the alert clinical practitioner 
If ins histology dates back more than ten year he 
will be astonished at the meagerness of his concepts 


of modern histology as made to live through the pen 
of one of America » acknowledged master histologists 
I B I 


T HIRTEE\ successive editions of Osiers Erin 
aples and Practice of Ifedicine^ have faithfully 
recorded progress over a period of 46 years the most 
fruitful in the history of medicine Eight editions 
were prepared by Osier himself andfourbv AfeCrae 
Now Chnsfijn a pupil o! Oiler and a Iriend and 
colleague of McCrae carries on the tradition The 
original work m i8oz met with such success that it 
■mmediateiv superseded all other textbooks of gen 
eral medicine Cushing in his classical biographv of 
Osier wrote that the volume was «bat might be 
called a practical pathology in w hicb w ere given the 
results of modern inve tigation microscopical bac 
lenological and chemical On tbeir foundation was 
built up the symptomatology and diagnosis ol 
disease and where a specific form of treatment was 
known to avail it was given its due prominence 
Otherwise there were few recommendations beyond 
giving a chance to Vaiure aided by proper nursing 
and hygiene Credited as indirect results ol this 
work and its author % honest skepticism concerning 
drugs are the establishment of the Rockefeller IIos 
pital and the interest m the prevention and cure ol 
disease shown by the General Education Board The 
influence on medical students has been incalculable 
Christian s revision is an admirable achievement 
It continues successfully the traditionsof his prede 
cessors attuning them to such newer knowledge 
ID the field as has developed by means of rearrange 
ment rewriting and the addition of new material 
The book remains exceptionally readable authonta 
five and coac/se and will continue to bold the 
Held The new edition contains 1 4*4 pages as com 
pared wuh 1 079 in the or ginal In the opinion 01 
this reviewer the Oaler Christian book still enables 
the medical student better than does anv other text 
to effect a transition from pre clinical subjects to 
dimcal medicine The pactiioner wit! find it 
readable compact and authontative conservative 
and adequate but not usuallv detailed as regards 
treatment Of volumes by one authoc it has m the 
opinion of the reviewer ro peer al’hough texts con 
tainiDE articles by tnanv ditferent authors are aiad 
aWc that mav be mote informative to the practi 
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T he fourth edition of Boyd’s Surgical Pathology^ 
exhibits no departure from the highly satisfac- 
tory method of presentation found in the preceding 
editions The treatise is divided into thirty-seven 
chapters which are carefully selected, and comprise 
practically all of the more commonly encountered 
diseases in the realm of surgery An interesting 
introductory chapter on surgerj^ and pathology, 
omitted for the first time from the third edition, has 
been reinserted Included among the new subjects 
are lymphogranuloma inguinale, pnmarj’ thrombosis 
of the axillary vein, glomus tumor, pilonidal cyst, 
Hashimoto’s disease, parathyroid tumor, regional 
ileitis, the pathology of the intervertebral discs, 
Gradenigo’s syndrome, and tumors of the islets of 
Langerhans 

The rewriting of the chapter on diseases of the 
rectum has vastly improved the section on ulcers and 
fistulas The pathogenesis of these conditions is 
discussed in a manner quite commensurate with the 
contemporary understanding of the subject In the 
chapter on appendicitis, considerable attention is 
paid to the work of Wangensteen and Bowers demon- 
strating that obstruction plaj'S an all important role 
in appendicitis The author declares that in recent 
years much progress has been made in the study of 
neoplasia He points out the significance of the 
phenathrene ring in the experimental production of 
cancer New material is also included on the relation 
of the hypothalamus to gastric ulcer, the patho- 
genesis of renal calculi, and the relation of chronic 
mastitis to carcinoma of the breast 
No effort is made to have the experimental work 
on any subject complete The author, instead, care- 
fully selects what, in his opinion, is significant By 
this method the material is brought quite well up to 
dale, and the size of the book is prevented from 
becoming unreasonable The text reads easily and 
IS very fresh and alive, due most probably, to the 
discussions on pathologic physiology This is cor- 
related with the gross and microscopic pathology 
and the symptomatology in such a w'aj' as to make an 
extremely elucidating and interesting work The 
author’s style is direct and concise and possesses un- 
usually good literary form for a medical book The 
volume should certainly be in the library of every 
surgeon and pathologist Ai.ex,\n'der Slixx 


with such information in mind that the therapy can 
be most rationally used The author’s method of 
“resuscitation from asphyxia’’ has undoubtedly 
saved many lives The facts upon which this accom- 
plishment IS based are presented truly as the author 
states, “as a simple story of adventures adventures 
in respiration as I have myself experienced and 
enjoyed them ’’ AC Ivy 

P ROCEDURES for practically all situations in 
plastic surgery are included bj^ Barsky in his 
recent book® and, according to the preface, these 
procedures have been evaluated and have been suc- 
cessful in his hands and the hands of his colleagues 
The usual diagrams of methods of closure of small 
defects are outlined along with type of anesthesia 
used The section on free skin grafts lacks photo- 
graphs of results obtained which would make the 
text inadequate were it not for the fact that further 
details of grafting appear under other chapter head- 
ings One IS especially surprised in examining the 
diagram showing the thickness of various grafts to 
find that the same mistake has been made as in other 
texts for example, a split or thick Thiersch graft is 
shown being cut through the basal layer of the 
epidermis The author states in the text, however, 
that the split graft is cut one-half to three-fourths 
the thickness of the skin Apparently he has not cor- 
related this statement with the mistaken idea shown 
in the illustration 

An upper hp mucous membrane flap is recom- 
mended for a small vermilion loss on the lower lip 
but no mention is made of the method employed by 
New and others, simply to mobilize the mucous 
membrane on the inside of the same lip and advance 
It In the chapter on jaws, the subcutaneous section 
of the ramus for retrusion is credited to Padgett in- 
stead of to Blair 

Nose operations are quite fully described and there 
IS a wealth of material m the book, but one might 
surmise that the subject of plastic surgery needs a 
larger text if the entire field is to be covered The 
book should receive a good reception oy the increas- 
ing demands of surgeons who find it difficult to ob- 
tain the scattered articles in the literature that de- 
scribe the procedures now m general use 

Jawes Barrett Browx 


pVERYONE who has used carbon dioxide and 
^ oxygen for therapeutic purposes should read 
Henderson’s Adventures in Respiration - Why? Be- 
cause the book is written by the discoverer of the 
therapeutic use of carbon dioxide and oxygen in such 
a clear and interesting manner that every physician 
and medical student can comprehend and enjox' 
reading the facts regarding the acapnia theorx', the 
theory upon which the therapy is based It is only 
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‘Surgical Pvtiioloc\ Bj William no\d 
(Ld ), r R C P (Ix)nd ), Dipl Ps^ch F R C 
phia and London W H Saunders Co 10^8 

ot’ R’fsu’^.'taoon'' Sr X iS'' Asph>inl.on and Xlellimis 
WdUnrCoriwS ' lialt.morc Williams and 


T he authors— professor and associate professor, 
respectively, of pathologj' in Temple University 
School of Medicine— of Essentials of Pathology* pre- 
sent what they consider fundamental and essential 
in pathology by a new method In general outline, 
the familiar and orthodox division into general 
pathology , tumors, and systematic or special pathol- 
ogy IS followed But within the several chapters “a 
concise discussion” of each specific pathological con- 
dition or disease is followed by one or more “carefully 

•Fustic SuRcrRs Bj Arthur Joseph Darsts , XI D , D D S Phila- 
dclphia and London W B Saunders Co , iq^S 
<EsbEvTL\LS OF Patholoc\ Bj Lawrence W Smith, M D , and 
Edwin S Gault. M D With a forevsord James Ewinfr, M D New 
\orL and London D Appleton-Ccnlun Compan> , Inc , 1938 
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selected case bistones complete with their a»i«>ciatrd 
gross and micro:>copii. pathology ' Dr James Bwiag 
m his foreword expresses the belief that this f<««f 
history method is one of the most successful of Ihe 
various devices ’ that have been employed to taU 
the teaching of pathology out of the realm of »b 
«tract philosophy and make it an effective force m 
the professional eijuipment of the medical student ’ 
This method of the clinicopathologicaf conference 
has been employed in teaching cl junior and senior 
medical students and graduate physicians for maoy 
years but this is the first attempt to use it in present 
inglhe first or eUmentaiy course mpatholo© How 

successful this method will prove in this new field 
remains to be seen It should yield satisfactory re 
suits for It does possess advantages In the first place 
It gives pathology a practical value— an expression 
that has a large appeal to medical students and 
graduate physicians The clinical history with the 
essentia] associated and adventitious pathological 
changes in each case impresses the student with the 
fact that any one section represents only a part of 
the entire disease process and thus enable* him to 
gam a broader concept of pathology and its relation 
to the science and art of medicine The descriptions 
of microscopic pathology iQ specific cases should bv 
erampie aid students in making adequate records of 
their own observations m studying and describing 
their own microscopic slides 
A certain amount of the philosophic basis and 
general ptiactples of pathology must be presented if 
the student is to acquire an adequate knowledge of 
the clifitcal aide of medicine and u to meet success 
fully the serious ezsergesey problem of passing slate 
and national board examinations For be who can 
load his (acts on the wheels of theory will be able 
to carry more facts than 1/ he has to handle each one 
in an isolated package In general the concise 
discussion of each subject in this volume is perhaps 
adequate for both these purposes In some instances 
for example, the explanation of the mechanisms of 
the different tvpes of edema on page 46 the discus 
sions are too brief to meet these requirtneots 
Certain sections ment special commcadaCion The 
important tropical diseases and those due to animal 
parasites are treated m an especially satisfactory 
maaoer Tumors are likewise emphasired to a 
rather greater extent than is customary The 
general discussion of this subject covers 163 pages 
with rj3 illustrations The authon insist that 
cancer is not a single disease but a generic term 
applied to a variety of conditions of different 
etiology, ninmng typical specific courses affecting 
particular organs and tissues and having fail one 
property in common— the autonomous new growth 
of cells Tbeleucemiasfpp 3<»-3o8) and Ilodgkio s 
disease (pp 495-296) are placed frankly among the 
malignant tumors The statement that in Grusiin > 
test (intracutaneous injection of extracts of certain 
(eul tissues) for carcinoma and sarcoma well over 
90 per cent accuracy has been established (p aap> 
will doubtless meet with considerable skeptiasm 


Satisfactory discussions excellent illintiations and 
mtereating case reports of the rare tumors of the 
ovary —arrhe/ioWastoDu granulosa or theca cell 
caranoma andBrennets tumor— are gven on pages 
717-720 Bat there is no de'cription of the changes 
in the endometrium during the varioasp*'ases o{ 
menstrual cycle 

This volume contains 865 pages of text with 679 
illustrations reports of 295 cases and an adeqiate 
fodex of 18 pages arranged in three colimns to the 
page ITie typography is excellent with the case 
reports m small but clear type The pages measure 
by ir inches and are therefore larger than those 
of most textbooks But the printed material is 
arranged la two parallel columns each 3 inches md-* 
and this makes for easier reading The illustrauons 
— gro»s specimens roentgenograms and photoraicro 
graphs— are on the whole excellent Reproductions 
of the 12 colored plates are worthy of special notice 

The nainerous carefully selected illustrative elm 
ical histones with microscopic and in many cases 
gross and x ray illustrations ol each case together 
with the rather more than usual success in correlat 
lOg clinical and pathological findings should render 
thtf volume both useful and interesting to dimciaiis 
and medical students alike J P SnroMs 


D r KARSNERS textbook f/iimott Turte/otv* 
first printed in 1926 sow appears m a filth 
edition following the fourth edition after an interval 
of 4 years That the book should go through five 
editions m the 12 years since its first appearance 
ind Its continuous inclusion among the texts recoin 
(nended for students in most of our medical school 
indicates that Dr Karsner s text is accepted by bis 
pathologist colleagues as well as by others as a 
reliable and useful book 

1 bough the book 1$ designated as a new edition 
there arc but lew changes It could perbap as well 
he designated a revision as a new edition Little 
new matenal has been added UTile it is stated in 
the preface that no chapter has escaped alteration 
in many of the chapters the alterations consist of a 
few changed Word or sentences 4 few paragraphs 
have been rewritten 

Phvsic^'y the *v*th eJiiioci is practically identical 
with the fourth The arrangen;ent of matenal and 
chapter equence remains unaltered V few on 
numbered photomicrographs are added and 
new illustrations are substituted for old ones The 
text oJutiaues to be «<ll iJ/usCrafcd The bibJi^ 
rapfiy has received revision and continues to be 
excellent , , . 

Dr Karsner s gross and hisiopatboiogical de'cnp 
tiansareconcise clear andeffective Uhileanalomic 
^agea are clearly presented too oiten an equaib 
clear concept of the disease as an entity 
physiofc^ does not emerge This apparenl/y i 
etdnsrveiy anatotnical viewpoint is further stre st 
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EXPERIENCES WITH EMPLOYMENT OF SUCTION IN THE 
TREATMENT OF ACUTE INTESTINAL OBSTRUCTION 


A Reiteration of the Indications, Contra-Indications, and Limitations 

of the Method 


OWEN H. WANGENSTEEN, iM D , F A C S , CHARLES E. REA, M D , 
BAXTER A SMITH. Jr , M D., and HANNS C SCHWYZER, M D , 
Minneapolis, Minnesota 


S EVEN years ago, one of the authors 
reported the successful decompression 
of 3 instances of acute mechanical 
intestinal obstruction by continuous 
suction applied to an indwelling tube (18) 
It was then indicated that the chief role of 
conservative decompression m the manage- 
ment of mechanical obstruction of the bowel 
would probably be found to be in instances 
of adhesive obstruction in which drainage 
of the bowel vvould permit automatic re-es- 
tablishment of luminal continuity It was 
asserted then also that colonic obstruction 
accompanied by great distention and strangu- 
lating obstructions were absolute contra- 
indications to attempts at achieving release 
of the obstruction by suction In the inter- 
vening years, a number of expressions have 
come from this dime upon the management of 
bowel obstruction (19, 20, 21, 22, 23, 24). Save 
for an analysis of the experience gained dur- 
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ing the first 2 years (25), no systematic study 
of the r 61 e and the successes and failures of the 
suction management of acute mechanical 
obstruction of the intestine has been made 
since in this clinic. The invitation to review 
the experience of this clinic with the method 
is, therefore, not only welcomed but recog- 
nized as a duteous obligation 

As explained in the initial communication, 
the idea that the small bowel when obstructed 
could be decompressed by an indwelling duo- 
denal tube was no accidental observation but 
the outgrowth of quantitative determinations 
of the gas and fluid escape through enteros- 
tomy tubes following operative relief of ob- 
struction As soon as drainage of the bowel 
proximal to the obstruction permits re- 
establishment of intestinal continuity, the 
escape of gas and fluid through the enteros- 
tomy usually ceases 

The indications and the contra-indications 
for the employment of suction applied to an 
indwelling duodenal tube in the management 
of acute obstruction have remained essentially 
the same during these 7 years These have 
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been described so often that they %\iH not be 
repeated here The relative indications for 
the employment of suction arc so many that 
it wouJd be well to reiterate a wammg which 
has been uttered on other occasions, namely, 
“The practice of employing suction as a test 
procedure to indicate whether operation will 
be necessary leads only to deferment of appro 
priate treatment ” Neglect of this admomtion 
Is the most mischievous error into which one 
may fall in the application of suction to pa 
tients with intestinal obstruction 
It IS to be admitted freely that suction in 
Such instances is a “blind method’* far more 
dim sighted than “blind enterostomy,” m the 
Use of which method, at any rate, the abdo 
men is opened It is highly important, there 
fore, that he who uses the method be ac 
quamted not only with its shortcomings, but 
also with the intncaaes and limitations of 
diagnosis of acute abdominal disorders Bear 
ing in mind the significance of tntesiinal colte, 
the absence or presence of demonstrable 
peritoneal tenderness the character of the 
gastric aspirations and the disclosures of the 
scout film of the abdomen, the trained clinical 
observer tan tell usually with high accuracy 
fr) whether obstruction is present, fa) whether 
the obstruction u simple or strangulating m 
character, (j) where the obstruction is and 
(4) whether it is complete or incomplete 
Often he cannot say what the causative 
agenev is or just how the bowel is obstructed 
Determination of the exact pathologiuil mech 
amsm of the obstruction without opera 
tion IS, therefore, almost invariably conjee 
tural "iet except for rare occurrences of 
enteric intussusception or obstruction by gall 
stones, deductions made from a summation of 
the clinical and roentgenographic evidence in 
instances of simple obstruction are ordinarily 
accurate He who elects to employ suction m 
the presence of ttilgslmal colic accompamed 
by rebound tenderness of the abdominal wall 
does it at the great risk of treating a patient 
conservatively who has a strangulating typt 
of obstruction The only source of error is 
that such a patient may have a simple me 
chanical ob'^truction as a consequence of an 
inflammatory lesion which provokes tender 
ness Thudiflerentiation unfortunately can 


not be made always It is no idle academic 
discussion, for many an inflammatory lesion 
IS extended by invading the peritoneal cavity 
unnecessarily At the «anie time, it is fool 
hardy and dangerous to treat conservatively 
a patient who may have a strangulating type 
or obstruction 

Furthermore, patients with strangulated 
gut, who are observed only after the elapse 0/ 
some time, may be incorrectly identified as 
instances of peritonitis of inflammatory origin 
Untramed observers particularly are likely to 
fall into this error With the escape of fluid 
into the peritoneal cavity, the tnlcsltnal colic 
becomes less and less a prominent feature and 
may be elicited with the stethoscope onlv 
after long penod> of waiting and listening at 
the bedside Yet, observant attention to the 
story and the lending of a careful and atten 
tive ear for the presence of abdominal sound# 
and noises over protracted period# of tune, 
should serve to eliminate this potential source 
for tragic blunder It is an error which hedges 
about the recognition of the presence of bowel 
obstruction rather than over choice of treat 
ment 

The trained observer is more likely to err 
m overextending the relative indications for 
suction than he is 10 misapplying suction to a 
patient with a strangulated gut la whom 
exploration is mandatory Untrained ob 
servers may fail to identify strangulating 
obstructions and confuse them with prunary 
inflammatory lesions Such has been the expe 
ritnce in this dime 

EVALUATION OF RESULTS 

The Strength and weakness of a therapeutic 
measure can be appraised only by extensive 
trial and a study of the results the scheme 
employed in the report (sjj of 1933 ^ 

followed m the evaluation of the suction 
method That study induded a few patients 
seen in consultation in other hospital# m the 
metropolitan area of the Tivin Cities This 
study relates only to patients admitted to the 
Umversity Hospital in the 7 year interval be 
tween June I 1931 and June i 1938 In the 
earlier study all patients were seen 1^ 2 
observers fPaine and Uangensteen) This 
study parallel# more closely common hospital 
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practice in which the responsibility for observ- 
ing and treating the patient is shared by a 
much larger group of men While the senior 
author of this paper has been responsible for 
outlining the general policy of management 
and a large number of the patients have come 
under his immediate attention, somewhat 
more than a dozen staff members and surgical 
residents have shared the responsibility of 
determining the choice of a therapeutic pro- 
cedure in the series of cases reported herewith 
and of performing the necessary operations 

DIVISION OF CASES 

The tabulated results include all patients 
with acute mechanical obstruction of the 
small intestine that have been observed at the 
University Hospital in the interval between 
June 1, 1931, and June r, 1938 To be certain, 
suction applied to an inlying duodenal tube 
has played no significant function as a sole 
agent in such cases as strangulated hernias 
and intussusception Yet, it has appeared 
important to consider all patients with ob- 
struction of the small intestine in this study 
to indicate more accurately what the role of 
suction is considered to be Patients with 
obstruction of the colon have been excluded 
from this study for, as has already been 
stated, conservative decompression concerns 
essentially obstruction of the small intestine 
Only those patients with colonic obstruction 
in whom distention is not a prominent feature 
are suitable for attempts at decompression 
by an inlying duodenal tube In all patients 
in whom great distention of the colon exists, 
immediate operative decompression is in- 
dicated It should probably be said, however, 
that 6 patients with acute colonic obstruction 
in whom the distention was only of moderate 
grade have m this interval of time been 
treated by an inlying duodenal tube and suc- 
tion, thereby avoiding colostomy as an initial 
operative procedure There were no deaths in 
this group The experience of any clinic in 
the management of acute bow'el obstruction 
cannot be sampled adequately unless all types 
of cases are recorded Even though the 
emplojoncnt of suction does not relate sig- 
nificantly to the treatment of patients with 
acute obstruction of the large bowel save as a 


secondary auxiliary factor, the experience of 
this clinic in the management of such cases also 
will be detailed briefly Patients with inflam- 
matory intraperitoneal lesions in whom dis- 
tention occurred and other types of physio- 
logical ileus, in the relief of which suction is 
an important therapeutic agency, are not 
considered in this study save in those few 
instances in which the presence of mechanical 
obstruction to intestinal continuity was 
affir med on good factual data 

The cases have been grouped as follows 

1 The suction group 

A. Patients m whom suction applied to an inlying 
duodenal tube was the only treatment directed at 
the relief of the obstruction (no operation). 

B Patients decompressed by suction but operated 
upon subsequently because of demonstrated or con- 
jectured persistence of obstructive mechanism. 

C Patients m whom suction was unsuccessful in 
effecting decompression and in whom operation be- 
came necessary for satisfactory relief from acute 
obstruction 

2 Patients treated by immediate operation 

A Intraperitoneal obstructions. 

B Strangulated hernias 

C Intussusceptions 

3 A miscellaneous group in which no therapy di- 
rected at the relief of obstruction was carried out be- 
cause the patient was 

A Moribund or dead on arrival at the ward. 

B The obstruction had righted itself spon- 
taneously 

C The presence of obstruction was not recog- 
nized 

RESULTS 

The results are to be noted in the tables for 
each group A brief synopsis is to be found in 
Table VIII The salient information regard- 
ing all patients who died is tabulated briefly 
The case records of fatal cases are, in the 
main, far more deserving of study and at the 
same time more instructive than are the 
successes 

In the calculation of mortality a “ corrected 
factor” has been introduced to denote those 
patients who died of intestinal obstruction 
In a series such as this a number of patients 
are observ^ed wdth terminal carcinomatosis or 
extraperitoneal infection in whom acute me- 
chanical obstruction occurs as an incident 
If the management of the distention failed to 
relieve the obstruction, the death is counted 
as being due to obstruction; if on the con- 
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TABLE I — 5 R.OWP 1 -"THE SUCTION GROUP 



Dealht m Croup 1 4 

The first 6 deaths are considered as unrelate*! to the 
obstructioe 

I ED ^o female a$ed ?a PatienthadseQ 

cniued caKUioRiatosiS prinury ta the ovary aod partial 
intestinal obstruction Relief was secured by sucUoa ap- 
plied to an inIvtBg duodenal lube but patient could not 
tolerate clampinjr of the tube (atient died jt days after 
ndnu^sm 

a FC No dsjepr mite aged so Patieoc bad a per 
forated peptic u'cet repaired el previouslv 

lie came m for treatment of hifatenil empyema and luoit 
abscesses During the hospital stay patient developed 
small and large bowel obstruction controlled by suctioo 
ThepaCtenCdicdof toiremia due to abscesses aod emp/ritia 
and of respiratory embarrasstni.nt Autopsy also uoued 
adhesive tends 

j OH female agcdiS Patient had an u-day history 
of symptoms of small bowel obstruction on an adhesive 
basis iurtion ^ve partial relief id ra hours and complete 
decompression n td hours Dumknil tube waj removed 
in 144 hours The patient «ai symptom free for a days 
and then dirt suddenly The mode of death strongly sug 
gestedsaiadebj’ponomns Honever rhis irasool proved 

4 CS No 663467 male aked67 IfuCory nas unre 
liable- Patient had had chiUs sweats cough obstipatioD 
consfderabi- vonnting aod laceeaiiai, abdonuoa) djsten 
tion for 6 OT ? days ^U5S was piUpahle in the left lower 
quadrant N ray findings after an uribrathoi meal were 
lateipretcd at ediscniction la the upper small PoweJ prob 

aily lue tocartiaoma Thepatient refused surgery despite 
freruent urging and was treated with moderate relief by 
suction The patient eipired od the fourteenth hospital 
day It days after surgery vvas sdvAed Aatopsy was 
refused ^ . 

j O'f No 66 5J4 male aged Oi This patient ten 
had resection of carcinoma of the sigmoid colon done else 
«h» e t years before admission ht the time of adinssicm 
be bad ted quite sever* back pain for 4 months and ted 
lost 70 pounds during this period Ob the fourth hospital 
day the patient develofied partial intestinal obstrutt^oB 
and was treated by means of duodenal suction lor ij lUys 
The obstruction seemetj controlled The patient dieo on 
the thirty fourth hospital day of carcinomatosis Ttert 


•as no distention of bowel found at autopsy The tube 
•as removed alter 1 1 dan 

6 R S No 61109S female aged 6 day* Thepatieol 
•as a dnlay^ld baby »ho w-a* admitted because 0! per 
sisteot vomiting and a walnut sired mass at the base 0) a 
fiecroue uoibibcsl itutnp fnttsiiTi I contents diuned it 
Ibe unbilKtis and with probing 0! tbe wound drstnage 
betome free and tbe emesis cetsrd \ ray ecsminaboo 
revealed eomplele obsirvciion at the cecum Tbe pstient 
nos treated tnib suction snd para enteral fiuids atternstiog 
with concentrated predi^ested food The fistula was fre 
ouently probed to permit drairvge ard st» voie tirg to 
that feeding could be done Cangrtne of the ann de 
veloped necessitating amputation fatient eipiitd the 
thirtieth hospitsf and setond day following amputation 
Autopsy revealed the fistula to be m the terminal ileum 
with many adhesions in this region the adhesions sppat 
eotly causog lAeobstrutfion 7 here was also a cottgniu} 
StiKiuce of the cystic duct 

The foll’seing case histones involve deaths related to 
olfsimctioD 

7 tR No 060151 male aged 54 Talieni had had 
vague gastro intestinal distress almost all bis life, more 
ouraed for the 4 to 5 years prior to admission llis pain bad 
been egnsUnt for the 4 months pnor to sdrcu«wn and he 
had been largely incapacitated There was a histopr of 
recent ted Wood »o the siooJs The patient had had ab- 
dominal cramps vomiting and obslite'ion He hid been 
treated in another hospital for 10 days foraninlra i^nv 
malfondilH® ihediagnosisof which was reserved There 
had bew shoullei strap pain for i4 hours The paj'ent 

had ted appendectomy jiv years before admission Aline 

ume of admission there was craiktd d_tenUon of ine ib- 
domcD with extreme tenderness in the upper abdomen but 
w> dduute rebound tenderness The abdomen was silent 
X ray eeanunation revealed disfcnlion of ctsu and iitge 
boird ard some loss of p'ntaneil marling* bu t no fw g« 

Diagnosismadewaspos ibteperforateduher but this a 

mdcliBiie The patient was treated 
suction and traoslusions IJe expirrt on tie 1 ftn 
day Autopsy revealed strangulation „ 

viscci^netat adhesion* at site 0/ oil ap^nd _ ^ 
peritonitis but nr deSnite perhrtlon Thtif 
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8 H 0 , No 662246, male, aged 19 This patient had 
had appendectomy 6 months before admission No gross 
abnormality had been found On the day of the present 
admission the patient suffered sudden, severe abdominal 
pain accompanied by vomiting He had been given 2 in- 
jections of what was believed to be morphine Upon ad- 
mission, examination of the abdomen revealed no distention, 
and the abdomen vas soft There was some tenderness in 
the right lower quadrant with slight spasticity there The 
patient was heavily narcotized The abdomen was quiet 
to auscultation X-tay examinations were inconclusive, 
and the diagnosis w’as reserved The patient w as treated 
conservatively and under observation The temperature 
rose and distention appeared and increased The patient 
became irrational within 48 hours (temperature gg 6 de- 
grees R and pulse no) and from that time on he removed 
the duodenal catheter frequently He died the sixth hos- 
pital day with the diagnosis of peritonitis, cause unde- 
terrmned Autopsy revealed strangulation obstruction un- 
der an adhesion and peritonitis There was a Meckel’s 
diverticulum of no note 

9 AH, No 601069, female, aged 66 Patient had had 
a 30-year history of cholecystitis Cholelithiasis had been 
diagnosed by x-ray examination and surgery had been ad- 
vised, but was refused She was admitted r year later 
complaining of pain in the upper abdomen and in the back 
This attack was of 25 days’ duration at the time of admis- 
sion She had medical management for 8 days during which 
lime she had barium by mouth upon 2 occasions In the 
latter examination it was noted that there was a sponta- 
neous cholecystoduodenal fistula and that the gall stones 
w ere in the pelvis They completely obstructed the flow of 
barium There was distention of the small bowel by gas, 
and the patient was transferred to the surgical service 
The patient was a very poor surgical risk, among other 
things, she had retained practically nothing by mouth for 
over I month It was hoped that the stones would pass and 
the patient was treated conservatively with suction, para- 
enteral fluids, and hot packs The distention w as relieved 


and the stones did move slightly the first few days After 
that, however, they remained stationary and the obstruc- 
tion persisted, but was controlled by conservative manage- 
ment of alternating suction and feedmg The patient died 
on the fifty-fifth hospital day, the forty-seventh day on the 
surgical service Autopsy revealed a cholecystoduodenal 
fistula and intestinal obstruction of a chronic nature due 
to impaction of a mass of gall stones This mass could not 
be moved forward or backward in the bowel Two sharp 
projections had perforated the bowel wall and there was 
localized pentonitis When the mass of stones was re- 
moved, it could not be broken by moderately vigorous 
manipulation There were impacted stones in the com- 
mon duct 

10 E C , No 615599, female, aged 52 The patient 
weighed 375 pounds She had a ventral hernia of 20 years’ 
duration with a second defect of 10 years' duration, the 
latter the result of an attempted repair of the former The 
patient was admitted with a history of pain in the region 
of the hernias, abdominal pain of a cramp-like character, 
and nausea and vomiting for 6 days prior to admission 
Examination of the abdomen revealed obesity, 2 ventral 
hernias filled with bowel from which gas could be ex- 
pressed There was some tenderness over the hernias 
There were no borborygmi noted at the acme of pain The 
patient’s systolic blood pressure was 55 millimeters of 
mercury the day of adrmssion In spite of the possibility 
of strangulation, it w as deemed advisable to treat the pa- 
tient conservatively This was done The patient expired 
on the third hospital day At autopsy all the small intes- 
tine was found free in the peritoneal cavity proper The 
hernias were filled with colon Almost all the terminal 
ileum was strangulated with perforation of the anti-mesen- 
tenc border in one spot There were adhesions present, 
most of which were not related to the pentonitis found at 
autopsy It was believed that strangulation had taken 
place in one of the hernial sacs and that the bowel had 
returned to the pentoneal cavity after death, judging from 
the findings at autopsy 


trary, the obstruction is relieved satisfactorily 
and the patient survives for a reasonable 
period of time to die of the initial primary con- 
dition, such patients are omitted in the cal- 
culation of the “corrected mortality ” Inas- 
much as a few patients were obstructed more 
than once, both a patient and case mortality 
arc listed 

COMMENT 


Obstruction of the bowel embraces a large 
number of rather diverse pathological condi- 
tions which bring about similar end-effects 
One of the surprising findings brought out in 
this review of the experience of this clinic in 
the treatment of acute bowel obstruction is 
how large a number of the patients exclusive 
of strangulated hernias, intussusception, and 
acute obstructions of the large bowel, have 
been treated entirely or primarily by suction 
1 here have been a few glaring mistakes made 
(Group 1, t\, deaths Nos. 7 and 8 Group i, 


C, death No 6) in extending the indications 
for suction * When these cases are reviewed 
critically in the light of the significant evi- 
dence abstracted from the case records, it is 
only fair to say that the fault lay largely in 


*In the discussions of the Western Surgical Assoaatjon for ip37 Vrhich 
ha^ e been pnnted since ibis paper was w ntten is contained the suggestion 
that the so called conscrvalise managcTnenl of mechanical ofcsirucijcn is 
expectans mortem treatment And so it may well be, when applied to 
unsuitable cases Vet, in the expenenceof this clinic, suction has proved 
a worth while adjunct as well as a valuable direct, single, therapeutic 
agent in the treatment of certain types of bowel obstruction 
There have been no injuries noted m the pharynx.larynx.escphaLus, 
or stomach of any of the patients reported in this senes One patient m 
the senes bad a duodenal tube down constantly for purposes of feeding 
or suction for 47 days (Group I, A, death No lo) Two patients have 
been observed at the Univer»itv Hospital with injury lo the arytenoid 
cartilages following prolonged intubation One of these was our own 
patient After drainage of the abscess the condition cleared quite satis- 
f actonly The other patient w as admitted here with edema of the ary le- 
noid cartilages and larynx for which tracheotomy was done He, loo, 
rewered but with rcaidual limitation of motion of one of the vocal 
cords In the 7 years during which suction has been applied frequently 
to inlying duodenal lubes, probably more than S.ooo patients in this 
ho^itai hav c earned such lubes (or v analle penods of time 
The pathologusis of the melropohtan area of the Twto Cities have 
been interrogated wnth reference to traumatic lesions from duodenal 
tubes at various Umes and none ha*, been reported to us save an occa- 
sional small erosion of the gastric mucosa Inasmuch as cur patbclrgb,is 
do not examine routinely the na^opharvTix, larynx and upj^er reaches of 
the esophagus, it is of course not unliV cK that m this region, where such 
prto«;urr edeetj. are most likely lo an^t, sev eral hav e cscaf^d notice 



SURGER\, GVNECOLOGV AVD OBSTETRICS 
T VBI b. ir -GROUP 1 —THE SUCTION CROUP 



Deaths tH Graup sB 

I DX,No 616766, f«riut« Tttu pa(i«nt re 

turned 3 days after havief been succeesfulty deeompr^xd 
^suktion She bad recurrence of lympiomsand Smliiiss 
Tnere was 4 plus distention and loops of small bowel were 
pdpable and visible There was 00 tenderness or ngidity 
The small bowel was completely decompress^ by suction 
in 46 hours and auction was continued intermiiteally for 
j 6 hours more Surgeiyhad beenadtisedfotlowmsdecom 
pression during (he former admission but was refused 
Surgery was accepted this time and was earned out On 

each instance with the ob>ervers who noted 
the findings accurately enough but who m 
terpreted them badly Patients like the 3 
referred to, who entered the hospital with a 
strangulating type of obstruction and who 
alread> had trani<udation of fluid mto the 
peritoneal cavity, are less likeJ> to have i« 
iestmol colic as a prominent finding than are 
patients with simple obstruction \et, care 
ful auscultation 0/ the abdomen at the bedside 
ov er protracted periods of time has invariably 
in the experience of the senior author of this 
paper, revealed recurrent intestinal gurjduig 
fo be certain if the strangulation has been 
present for some time and if the patient has 
been heavily narcotized inleslinal coUc is by 
no means a prominent feature and it is diffi 
cult on this basis alone to decide that a stran 
gulating obstruction is present For even 


nploraucn no obstructive mechanism was found and the 
OMtruction was believed to be spastic in nature V pre 
sacral neurectomy was done This proerfure was aciom 
paniedbybleedmg severe enough to warrant paclung The 
patient convaIcKM well fora days when she began to have 
lever 

The patient died suddenly on the seventh post-opera 
(ive day following removal of paebng Vo autopsy was 
obtained but pulmonary embolism was believed to be 
the cause of death Ftploration of the wound revealed no 
evidence of hemorrhage 

patients wTth peritonitis of inflammatory on 
gin do have intestinal gurgling occasionally 
\ et the tell tale evidence of the history of gas 
pains ami vomiting the uniform presence of 
tenderness and the character of the gastric 
aspirations are extremely helpful Another 
significant but less frequent occurrence is the 
unrelenting and unusually severe character 
of the pain which overshadows the earlier 
intermittent crampy pain 

This study indicates that the differential 
criteria which have been described fo dis 
tioguish simple and strangulating obstruc 
tions are reliable It is to be admitted freely, 
however, that now and then due to increase 
of intraluminal pressure alone the gut of sim 
pie obstruction will weep, and fluid will tnni 
sude into the peritoneal cavnty giving ri»c to 
abdominal tenderness In this stries of rises 



WANGENSTEEN ET AL : SUCTION TREATMENT OF INTESTINAL OBSTRUCTION 857 


TABLE m -GROUP 1 —THE SUCTION GROUP 

C Patients in whom suction Mas unsuccessful in effecting decompression and in Mhom operation became necessary 

for satisfactory relief from acute obstruction 



Patients 

Cases 

Deaths 

Per cent 
mortality 

Unre- 

lated 

deaths 

Corrected 
mortality 
per cent 

Patient 

Case 

Patient 

Case 


38 

43 

14 

36 8 

32 6 

B 

26 3 

23 3 

Procedure Patholog> 

Priniar> enterostomy — Adhesions 20 

diMsionofafew adhesions 

20 

20 * 

2 * 

10 

10 

■ 

10 

10 

Caremoma 3 

Gall-stone 
impaction i 

Hernia 1 

S 

5« 

4 


80 

3 


20 

1 

Primary division of adhe- Adhesions 

sions with simultaneous 
enterostomy 

WM 

■ 

4 


80 

i 


80 

Di\'ision of adhesions Adhesions 

alone 


■ 

i 0 


0 


! 

0 

Enterolj sis Adhesions 

i 

3t 

It 


33 3 



33 3 

Entcro anastomosis Caremoma 


1 3 

0 




1 

0 

Resection Adhesions 


1 X 

0 


B 



0 

Exlenonzation Strangulation obstruction 

with gangrene 


1 


1 

I TOO ' 



100 

UcducUon of mtussuscep- Intussusception 

lion 

1 

It 

1 


100 

i 


100 

Diaphragmatic hernioplasty Diaphragmatic hemia 


I 

0 


0 



0 

Exploration only Tuberculous pcntonitis 


I 

I 


zoo 

z 



Obstruction complete 

Obstruction partial 



9 

S 






Seen twice in Group C 


5 







Seen m other groups 

7 








Seen prcMously in Group lA S 

Seen subsequently in Group lA x 

Seen previously m Group 2 A x 









Classified also in Group 2 (deaths Nos 9 and 10) 


2 








♦Strangulation was present in one of the deaths (death Ko ii) 

♦♦One case (death No 9) had 2 enteiosioimes at 2 diQerent times (cla'isified as i enteroslom>) 
tSee death No 7 

JDunng an enterostomy four da^s after reduction of intussusception, the patient (death No 10) died Pcntonitis was present The enterostom> 
was not completed 


Deaths tn Croup iC 

The first 4 deaths are considered as unrelated to the 
obstruction 

I J L , No 646685, male, aged 54 This patient had 
been admitted i year before for probable alcoholic gastritis 
and enteritis and Mas treated conser\'ativ ely He Mas ad- 
miUcd Math a ucck's history of lomitmg, abdominal pain, 
and constipation There m as some small boM el distention 
Mhich relused to clear up completely Mith long tube but 
Mas improved Eleven days after admission, patient Mas 
explored Mith tentative diagnosis of chronic obstruction 
probably due to adhesions follow ing an old appendectomy 
Pubcrculous peritonitis was found and biopsied He died 
'3 dn>s later of tuberculous peritonitis, atv^iical fibroid 
pulmonarj tuberculosis with miliarj' nodules, and 115710- 
static pneumonia 

^ Ull > Eo 64O386, male, aged 37 This patient had 
a chronic hislorj' of over 3 weeks’ duration of intestinal 
obstruction vv ith a gastro intestinal study hav mg been done 
outside He was treated 6 daj s with suction vviih no relief 


The abdomen was explored and metastatic caremoma was 
found Enterostomy was done The patient improved, 
then obstruction recurred and 10 days later a permanent 
ileostomy was done, 9 days after which the patient died 
No autopsy was obtained 

3 G b , No 664482, female, aged 64 This patient was 
discharged from g>'nccological serv ice i month before ad- 
mission At that time she had carcinoma of the ovary with 
melastases and had had surgeiy S>'mptoms of obstruction 
present upon second admission were not relieved entirely 
by duodenal tube well into jejunum, so enterostomy was 
done 6 days after admission Patient died 55 days later of 
carcinomatosis and cachexia No distention was present 
at death 

4 I F , No 60S342, female, aged 30 Patient had had 
radiation therapj- for carcinoma of the cerv ix i year before 
admission She w as admitted w ilh signs of pelv ic peritoni- 
tis and obstruction, with cramp-likc pain, and borborjgmi 
present Conserv alive treatment rcliev cd the pain but dis- 
tention was not complete!} relieved so enterostomy was 
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done 8 da)-s later The patient continued her tebnie course 
and died 14 days later Autopsy revealed that Ae carci 
noma had perforated tnlo the rectum causing thepeniomtis 

The following deaths mere related to obstruction 

5 C No 654754 male aged 59 Onset of symp- 
toms of obstruction occurred 5 days before admi^on 
There were no previous operations patient was struck in 
the abdomen by a baseball many years before A similar 
attack occurred S years before The bowel was partially 
decompressed by suction (tube in duodenum neat day) 
X ray thud and fourth days showed increased distcntum 
and the tube in the stomach no gas in the colon so the 
patient was explored (fourth day) Tenderness was not 
noted Bowel was too distended for exploration so tn 
terostomy was done PaUent bad a attacks of acute dda 
tation of the stomach He died the mnth postoperative 
day of pentomtis atelectasis and hydrothorax Autopsy 
showed obstruction to be due to an adhesive band ibinches 
belowr the enterostomy Exploration rather than blind 
enterostomy’ would have obviated outcome 

6 MS No 665116 female aged 56 The patient was 
admitted with a 36 hour history of cramp-Iike abdominal 
pain and constipatioB with similar attacks over (he pre- 
ceding few years The abdomen was very lender and dis- 
tended at the time of admission there was no rectal tender 
ness Temperature 100 degrees pulse ir6 respiration 10 
She was ireated consen-atively The next morning (14 
hours after admission) temperature was tC34(R) pulse 
140 respirations si and aodomen was tender Explore 
Uon (1 hours duration) revealed strsngulauon of the distal 
6 feet of ileum by an adhesive band across the mesentery 
Bowel could not be exteriorued because cecum would not 
deliver so (be distal end was resected and the cecum 
dropped back and the ileum was brought out with a Payr 
clamp and an enterostomy was done on the cxtenorued 
ileum Patient died ii hours later The temperature bad 
risen (0 rod patieac was cyanotic and gasping for breath 
Ten minutes before death much duid was aspirated from 
trachea and pharynx Autopsy was refused Irolonged 
operative procedure contributed matenallyto outcome 

7 EM No 601383 female aged 13 This patient bad 
had appendectomy for ruptured appendix and 18 days 
later she developed obstruction and an enterostomy was 
done She was diKbaiged in satisfactory condition Three 
weeks later she was admitted with strangulation obstruc 
tion due to adhesive bands which were divided and an 
enterostomy was done Convalescence was satisfactory 
and pneumoperitoneum was done 9 days later Sixteen 
days after enterostomy the obstruction recurred CoD«erv 
ative treatment was earned on for 24 hours but the abdo- 
men remained tender and rigid 10 patient 11 as explored at 
which time no obstruction was found There was 6bnn on 
the peritoneum and loops of bowel were adherent co each 
other Enterolysis was done The patient developed a 

gangrenous wound infection wilha doubtful positive culture 
(or gas bacillus and died the second postoperative day 

8 ON No 605195 male aged <1 The patient prt 
sented a 3 weeks history of crarap-like abdominal |:^ 
vomiting and constipation and had lost t$ pounds in 
weight He was followed a days in the Out patient De 
pariment where he was thought to be a psychoneurotic 
He was transferred to surgery the day alter admission with 
complete decompression accomplished m 3 days but (be 
obstruction recurred after ingestion of fluid and so the 
patient was explored 6 days after admission The obstruc 
tion was found and was thought to be due to camnoma 
inflammation or foreign body in the terminal ilnuo In 
attempting to free it up the bowel was accidentally per 
forated with resultant spillage Fnterostomy was done 
The patient died of pcnionitH and bronchopneumonia 0 


day* later Simple enterostomy would have avoided this 
Unfortunate occurrence 

9 FB No 633018 male aged 57 The patient was 
odnuKed wi(h a one weeks history 0/ distention occa 
sional abdominal pain (crampy) and constipation There 
Has aa inciMonal hernia of 8 years duration patlwUy re 
duaUe X ray examination revealed distention of bowel 
He was given J4 hours of conservative treatment with 
decrease 10 distention of bow el Under local anesthesia a 
Ueedle then a trochxr then a catheter were inserted into 
the bowel in the hemial sac and purse string sutures were 
taken about the catheter No relief was ohuined by this 
Combined with suction Five days later an enterostomy 
Has done The patient died the next day with a picture of 
Circulatory collapse Autopsy w as done and rev ealed gsn 
kienous small bMel and hepatic flexure with perforation 
^ both 10 the bcmiil sac Enterostomy on strangulated 
trgnvent faded to relieve because cl presence of bemia 

ea \\ (de Beule) 

10 LC No 610990 female iged aj The patient 
apokc only Mexican and was 4 to 5 months pregnant 
History was of cramp-liLe abdominal pain and vomiting 
of3days duration Suction wasinsiitutedandfluidswere 
given After 14 hours rebound tenderness appeared, dis 
(ention had not decreased The abdomen was exploreo and 
an entenc intussusception w as reduced Cultures taken at 
time of reduction showed peritoniiis to he present Suction 
Has continued Tatient did not improve appreciably and 
4 days later became more distended. Axi enterostomy 
under local anesthesia aupplemeoted by ethylene was 
attempted patient died suddenly on the table Petitomiii 
was present and was the cause of death There was aebve 
tuberculosis in both apices at autopsy No perforation was 
found but bowel wall was thinner than normal and the 
mucosa was ulcerated 

11 JD No 617736 male aged 34 The patient was 

admitted 7 months after appendictomy for ruptured 
appendix The history was 16 hours of crampy ab- 
dominal pam nausea and obstipation of sudden onse* 
Esanunation of the abdomen revealed tenderness no pen 
staltic rushes and no distention of note Conservative 
Ireatinent was employed without relief for a da>s when 
rebound tenderness appeared Patient was explored and 
strangubtion obstruction due to adhesive bands was found 
aod tome (but not all) of bands were freed and an enter 
ostomy was done Tatient died 40 hours bier with gas 
Incillus infection cl right chest wall (jaundiced) Auiotwy 
revealed gas bacillus infection peritonitis and stran^la 
tton obstruction of loner 8 to ro feet of drum caused by 
an adhesive band across the mesentery The discovery of 
(be strangulation mechamsm entailed 45 minutes of search 
log at autopsy . , 

re FC No 674 o female aged 60 Seventeen oajs 
prior to admission the patient had black stills and was 
placed on a rmlk and cream diet Four days later she felt 
ill and had abdominal cramps She ate no food *“^5 
when she resumed her diet Distention along with inter 
mittent pvin was noted a week prior to admission Ihs 
lentMQ continued to the time of admi sion I wo oap 
before admission an enema was given with no results vo- 
domen was distended there was no tendcmM* or borfcrv 

lygmi Diagnosiswasprobablespasticileus Conservauve 

teeatmentwajemp’oyedfoT a* hours 

denal tube w ould not enter duodenum even with the fluo^ 

scope as a guide Abdomen was explored under 

anesthesia and gas was found in the colon 

was found but stenie flui 1 veas prevent f ‘J 

done (\l the lime of admission there was no elcvili 

white Hood count hemoglobin reported 65 per . , 

49pre«nt) 1 alient did 4 days later Autopvy reveale.1 
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a mass of white stool in the sigmoid colon with perforation, 
hemorrhage, and beginning peritonitis No obstruction 
was found but there was ileus Acute duodenal ulcer and 
atelectasis of both lower lobes were found. This uas in all 
probability a case of spastic ileus of the colon with per- 
foration 

13 J A , No 643016, male, aged 73 This patient pre- 
sented a g day history of obstruction There was a 4 plus 
distention lie was treated conservatively for 17 days 
with no improvement, so was explored Cholecystenteric 
fistula with gall-stone impaction in the terminal ileum was 
found The gall stone was removed and enterostomy was 
done Spinal anesthesia was used and resuscitation was 
necessary at the completion of the operation He died sud- 
denly the evening of operation, apparently a delayed spinal 
anesthesia death See ,ilso below Table IV, Case 2 ' 

^for more than 4 jcirs now inhalation anesthesia has been employed 
in all operations for acute intestinal obstruction save in a few instances 


14 M,F, No 611402, male, 22. This patient had 
cramp-like abdominal pain, nausea, and vomiting for 4 
days prior to admission Appendectomy (drained) had 
been done r year before Abdomen was 3 plus distended 
and there w’as some rebound tenderness He was treated 
conservatively for 2 days and the tube was in the duode- 
num, bowel was partially decompressed His temperature 
had risen to lor degrees F , and there was some rebound 
tenderness No gas was in the colon as determined by 
x-ray examination The abdomen was explored and a loop 
of small bowel was found pinched off by an adhesion, but 
the blood supply was satisfactory Spillage occurred in 
dividing the adhesion The perforation was sutured and 
an enterostomy was done The patient died 3 days later 
of peritonitis 

in which local infillration with procaine was employed The patient’s 
stomach is evacuated with an inlying duodenal tube before as well 
as during operation 


there have been quite a number in which this 
occurrence was observed during the course of 
suction treatment. As soon as tenderness 
supervenes (which should be looked for by- 
experienced examiners every 4 to 6 hours), 
operation should be done. No deaths occurred 
in such eases in this series and no disappoint- 
ment was felt in failing to find a strangulating 
type of obstruction. The only reason that has 
been justified for treating patients with acute 
obstruction of the small bowel presenting 
abdominal tenderness conservatively has been 
repeated obstruction in the same patient.^ 
A few such patients appear in this series, 
none of whom came to harm through this 
apparent unwarranted departure from estab- 
lished procedure The only defense for this 
seeming liberty is the anxiety of the surgeon 
to postpone operation in such instances until 
the more complete operation of cnterolysis 
can be done in an unobstructive phase The 
persistence of tenderness in such instances, 
however, indicates that operation is in order, 
an occurrence which has urged operative in- 
tervention occasionally in this type of ease. 

It is not as easy to define exactly the contra- 
indications for continuance of suction or the 
criteria which suggest necessity for operation 
in simple acute obstruction of the small intes- 
tine as it is for strangulating obstructions or 
acute occlusion of the colon with great disten- 
tion. Disappearance of gaseous distention of 
the small intestine and reappearance of gas in 


Ivto female pilienls lalih jilasllc ficKic iihich caused pro- 

raciea inlcsutial olistniction. xierc trciled succcs*-fnll\ )>> inducinfr 
^pcrp> resin a fever chamber, siiclion bemp mamtnmcff oscr lonr; 
jKnoas to an mdttcuinf' iluotlcnal lube Operative intcn'ention m such 
nsiances not uncoinmonl> extends the ficritoncal infection 


the colon (in complete obstruction) herald a 
successful issue. The consideration which 
must be kept in mind always is that the longer 
suction is continued, the greater hazard to 
the patient if suction fails The importance 
of effecting a happy compromise between 
achieving decompression by suction within a 
reasonable period or resorting to operative 
relief is, therefore, the wisest rule to follow 
Postponed operations will mean operations of 
necessity (enterostomy) rather than opera- 
tions of election. Yet, our own experience 
with enterostomy in late, adhesive, non- 
strangulating obstructions has been satis- 
factory (Table III). 

DUODENAL INTUBATION 

Our practice has been to introduce the 
catheter into the stomach. Suction is then 
applied and the patient is placed in various 
positions until it is reasonably certain that 
the stomach has been evacuated The source 
of suction is then temporarily cut off, the pa- 
tient is requested to drink a glass of water and 
is placed in the lateral decubitus with the 
right side down The duodenal tube is ad- 
vanced about an inch every 5 minutes. After 
about 30 minutes the cut-off on the suction is 
released and if the intestinal distention has 
not been great enough to divert the course of 
the tube, it is observed usually that bile is 
aspirated It is a good plan at this juncture 
to iluoroscopc the patient or take a bedside 
film to check on the position of the tube In 
the main, this method has been quite as suc- 
cessful for the catheterization of the pyloric 
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done 8 days later Tbe patient continued her febnle course 
and di^ed 14 days later Autopsy revealed that the caret 
noma had perforatedinto the rectum causing ihepentonilis 

The /oIXoHing deaths were related to obsinieUoD 

5 C W j,o Osa75-l male aged 59 Onset of synp- 
toms of obstruction occurred 5 days before adnussioa 
There were no previous operations patient was struck ID 
the abdomen by a baseball many years before A similar 
atUck occurred 8 years before The bowel was partially 
decompressed bv Suction (tube in duodenum next day) 
\ ray third and fourth days shoaed increased distenliofi 
and the tube in the stomach no gas in the colon so the 
patient Was explored (fourth day) Tenderness was not 
noted Bottef was too distended for expforatwn so en 
lerostomy was done Patient had a attacks of acute dila 
tation of tbe stomach He died the ninth postoperative 
day of peritonitis atelectasis and hydrothora* Autopsy 
shoaed obstruction to be due to as adbesne haott tdiocoes 
below the enterostomy Exploration rather than blind 
enterostomy’ wouldhaveobiiatedoutcome 

6 MS \o 66jis6 female aged ^6 Thepatienlwas 
admitted with a hour history of crsmp-llke abdominaj 
pam and constipation with similar attacks over the pre 
ceding few years The abdomen was very lender aod dis- 
tended at the time of admission, there was no rectal tender 
ness. Temperature roo degrees pulse respiration so 
She was treated conservatively The next morning (14 
hours after admission) temperature was iot4(R) pulse 
lifi te piratwas as and abdomen was under Explora 
lion <s houta dutatioo) revealed strangulation o( (be disul 
6 feet of ileum by an adhesive band across the ineaenteiy 
Bowel could not he ectenorued because cecum would not 
deliver so the distal end was resected and the cecum 
dropped back and the ileum was brought out with a Payr 
cfimp and an enterostomy was done on the eiienonxed 
ileum Patient died 1 1 hours later The temperature bad 
risen to lod patient w as cyanotic aod gasping for breath 
Ten couuihes befute death much fluid was aspirated from 
trachea and pharynx Autopsy was Kfused Prolonged 
opt rail le procedure contributed mattnaUv to outcome 

7 Em No 601383 female aged 13 This patient had 
had appendectomy for ruptured sppenda aod 18 davs 
Jater she deieloped obat/Ui-tion and an cnirrostoaywaa 
done- She was dixbarged m satisfactory condition Three 
weeks later she was adimlted with scraogulation ubstruc 
UoQ due to adhesive bands which were divided and an 
enterostomy was dose Convalescence was satisfactory 
and pneumopetiWneum was done 0 days later Suieen 
days after entero lomy the obstructwn recurred Conserv 
ative treatment xas carried on (or 24 hours but the abdo- 
men remained tender and rigid so patent was explored at 
which tune no obstruction was found There wasbbrm on 
the peritoneum and loops of bon el were adherent to each 
other tnterolysis was done The patient developed a 
gangrenous wound infection witba doubtful positive culture 
foe gas bacillus and died the second postoperative day 

8 ON No 603195 male aged XJ The palienl pre 
sented a j weeks history of cramplike abdoeuna) Min 
vofTilitig and constipation and had lost ag pounds m 
weight. He was followed t davs in the Out palieol Pe 

K rtmeni whtrt he was thought to a psycboneurolic 
•was transferred to surgery the day after admisswn with 
complete decompression accomplished in 3 days, but w 
obstnict«wi recurird after ingestion oI fluid and so Ue 
patient vias explored 6 days after admission Tbe obsttuc 
lion was found and was thought to be due to carcmwiw 
inflammauon or foreign body in the terminal tleim in 
attemptire to free it up the bowel was scndeolally per 
forated with resultant spillage Fnferostomv was done 
The patient died of peritonitis and bronchopneutnonia 6 


daw laJex Simple entuoitomy would have avoided this 
unfonuaate occurrence 

9 FB No 6330JS male aged 57 The patient was 
admitted with a one weeks history of distention ocea 
sional abdominal pain (crampy) and constipation There 
was an inusiona] hernia of 8 years duration partially re 
duabic X ray examination revealed distention of bowel 
lie was given 24 hours of conservative treatment with 
decrease in distention of boweL Under local anesthesia a 
needle then a Irochar then a catheter were inserted into 
the bowel in (he hemiol sac and purse string sutures were 
token about the catheter No relief was obtained by this 
combined with suction five days later an enterostomy 
was done Tie patient died the next day with a picture of 
circulatory collapse Autopsy was done and revealed gan 
grenous small bowel and hepatic flexure with perforation 
of both ID the hemial sac Enterostomy on strangulated 
segmenf Ijited to teheve because of presence of iereu 
en U (de Beule) 

ro L C No 610990 female aged 27 The patient 
spoke only Mexican and was 4 to 5 months pregnant 
History was of cramp like abdominal pjin and voimUng 
ofydavs duration Suction wasinstitutedaodfluidswere 
given Uter 24 hours rebound tenderness appeared dis 
leotiOQ had not decreased The abdomen w at explored aod 
an enteric iDtassusception was reduced Culiurrs taken at 
time of reduction showed penlemtis to be present Suction 
was continued laiient did not improve appreciably and 
4 days later became more distended An eoteroslomy 
uod't local anesthesia supplemented by ethylene was 
attempted paPeet died suddenly on thetaUe Fentn&i is 
was present and was ibe cause of death There was active 
tuberculosis tn both apices at autopsy No perforation was 
found but bowel wall was thinner than normal and the 
mucosa was ufceraled 

11 JD No 627736 male aged 34 The patient was 

admitted 7 mocths after appendectomy for ruptured 
appendu TTie history was 16 hours of crimpy ab- 
dominal pain nausea end obswpauoB ol sudden onset 
Exaiunauon of tbe abdomen revealed tenderness no pen 
stallk rushes and no dislentioA of note C-on cvative 
treatment was employed without rel ef for a days when 
rebound lendewess appeared I aiient was explored and 
strangulation Obstruction due to adhesive bands was found 
and some (but not all) o{ bands were treed and as ester 
ostomy was done Patient died 40 hours later with gas 
bacillus infection of right chest wall (jaundiced) Autopsy 
revealed gas bacillus infeution pcntosmi ardstrscRla 
tioo obstruction of loner 8 to 10 feel ol il^tn caused by 
M adbesive band across the mesentery The diKOvtiy m 
thealiao^ilatjon mechanism entailed 43 minutes of search 
ing at aoti^nrv , _ . 

12 EC ho 6147 o female aeed 60 «ieventeen days 
pnor to admission the patien had black stools and was 
placed on a mik and cream diet Four days liter she felt 
ill and had abdominal cramps She aP- so fW for 3 days 
when she resumed her diet D steot on elotig with inter 
mittenl pain was noted 1 wtxk V vv to admission Uis- 
lentuui continued to the lime o! adtnision 1*0 “op 
before admission an enema wasg ven with nu 

domen was distended there was no lendemw or bottt^ 

Opoi Disgnosiswasprobablespastiedcua 

ITiatJnentv.»sxtpptoyed(or 24 hours without 
deoaltubewouldtioletit tduodenum even with theisuo^ 
scope as a piidt Abdomen was explored vrtier pinat 

S' a .Sp, ... tm„i m ,1. .in -.n 

wasfrujvd but sterile fluid was present 
done (At the lime of aimission there w as no " 

wiire blood count howglobm renorled 05 
appeicertj Patient died 4 days later Aufor'J"*''®'''’ 
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TABLE V —GROUP 2 —PATIENTS TREATED BY IMMEDIATE OPERATION 
B Strangulated or incarcerated hernias 



Patients 

Cases 

Deaths 

Per cent 
mortalitj 

Unre- 

lated 

deaths 

Corrected 
mortalilj 
per cent 

Patient 

Case 

Patient 

Case 

Incarcerated hernias 

45 

47 

9 

20 

rg 1 

0 

20 

19 I 

t 7 

18 

0 

mm 

mm 

0 

0 


Strangulated hernias 

28 

2p 

9 


B 

1 ° 

32 I 

B 

Procedure done m cases of strangulation 

Simple reduction and hemiop!ast> 


19 

2 


10 5 



10 s 

Suturing o\er small gangrenous area 

1 

3 

I 


33 3 



33 3 

1 

Suturing o\er small gangrenous area and enterostomy 


2 

I 


50 


1 

i so 

Exteriorization 



3 


100 


! 

100 

Enterostom> 


n 



ICX) 



TOO 

Consenative therap) using suction 


n 







Femoral hernias 


17 

* 


B 

B 



Inguinal hernias 


mm 

n 


B 

B 


^9 

Incisional hernias 


mm 

Bi 


SS 3 




Diaphragmatic hernias 


t 

0 


0 



0 

Hernias of Richter’s tjT>e 

Seen twice in Group aB 2 

Also classified in Group iC (one of which 

IS death No 0) 2 

Also classing m Group I A (death No 8) 1 

4 

4 

0 



i 




Dealhs in Group 2B 

All deaths are considered as related to the obstruction 

1 A R , No 663930, female, aged 55 Patient had a 
24 hour history of vomiting and of pain in an incisional 
hernia ^\hlch she vas unable to reduce At the time of 
admission her systolic blood pressure was 80 millimeters 
of mercury and bronchopneumonia Mas present She Mas 
given a blood transfusion and intravenous fluids before 
operation Slight cyanosis Mas present Mhen the opera- 
tion M as begun The strangulated ileum m as reduced and 
the normal color of the boMel returned The patient Mas 
placed in an oxygen tent after operation and a blood trans- 
fusion and parenteral fluids Mere given She improved 
temporarily, but died the evening of operation Autopsy 
shoMed hypertensive heart Mith dilation of the nght ven- 
tncle, edema of the lungs, and bronchopneumonia 

2 C W , No 632311, female, aged 53 Patient had an 
incisional hernia m hich had been incarcerated for i month 
She had had pain, nausea, and vomiting for several days 
before admission At operation there Mas gangrene of 15 
centimeters of ileum, perforation had occurred and the 
gangrenous bon el was exteriorized and an enterostomy Mas 
done on the proximal loop She died 21 days after opera- 
tion of sepsis folloMing parotid abscess, submental abscess, 
and Mound infection 


3 M D , No 640364, female, agea 


n a , -■•'j iciiiaie, ageu 51 inis pan 

a femoral hernia Mhich had been mcarcerated fc 
days before admission At operation the boM el m as sti 
gulated, but m as thought to be viable The patient c 
the d:^ following operation of peritonitis, atelectasis, 
oronchopneumoma No perforation Mas found at autoj 
out there Mere small areas of focal necrosis of the bo 
Mall 


“1, ,I ^ 663086, female, aged 47 Patient had had 

4 abdominal operations, 3 of nhich Mere for intestinal ob- 


struction She had had abdominal pain and vomiting for 
7 hours before surgery She had an incisional hernia in 
Mhich the ileum Mas incarcerated Tmo feet of the ileum 
M’ere gangrenous, strangulation uas caused by an adhesive 
band in the hernial sac The gangrenous boMel Mas exte- 
riorized Convalescence Mas stormy but satisfactory until 
the seventh day m hen the patient’s temperature and pulse 
rose very high and she expired Autopsy examination done 
through the operative incision did not reveal enough peri- 
tonitis to warrant death, the immediate cause of death was 
thought to be bronchopneumonia 

5 JR, No 651236, female, aged 76 Patient had a 
strangulated incisional hernia The hernia M-as surgically 
reduced and an enterostomy Mas done proximal to the 
strangulated segments of bowel Auricular fibrillation was 
noted the second postoperative day Death was due to 
cardiac failure (left and right) and bronchopneumonia oc- 
curred the fifth postoperative day 

6 J T , No 659832, male, aged 67 This man spoke no 
English According to the history obtained, the patient 
was stepped on by a cow 3 days prior to admission An 
incarcerated inguinal hernia was present and the patient 
was in a state of shock Eight hours w ere spent combating 
the shock At operation the bowel was found to be stran- 
gulated and perforated and peritonitis was present He 
died on the first postoperative day 

7 N J , No 654542, female, aged 64 This patient had 
a femoral hernia inth strangulation and gangrene of a loop 
of ileum and a Meckel’s diverticulum The loop was exte- 
riorized The patient died the fifth postoperative day of 
peritonitis and pulmonary atelectasis 

8 See Group i A, death No 10, in which the patient 
had 2 ventral hernias 

9 See Group iC, death No 9, a case in which enteros- 
tomy on strangulated segment failed 
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T \BLF n -CROUP 2 ~P\HEVrS TRE.\TEO Bi IMAIEDI \TE 01 LR.VTrO\ 


^ Intrapcnteaealobstnictioni 



Deoik} iH bfoup > 4 

Death I\o I IS considered as unrelated to tbeohstruclion 
I AH No 5970(5 fepiale aged 74 Patieothadalong 
history of constipation and diarrhea She had had rather 
severe loner abdominal pain obstipation andsomiUDgior 
ij days before admission Eaaminatjon revealed marked 
distention of the abdomen uith rebound tenderness to (be 
loner abdomen A hard nodolar maas ^aa palpable per 
rectum The abdomen nas erpfored and the tfram «as 
found obstructed by adhesions about a tna<i m the peKis 
Enterostomy nas done The patient had a stormy course 
and died the eighth postoperative day of pelvic peritonitis 
due to perforation o/ a sigmoid diverticulum 
The loliomng deaths u ere related to obstructioti 
a A r No dijsOi female aged 69 This patient bad 
acute crampy coTicliy abdominal pam al e6 hours 
duration Ekanunation umn adsus too revealed abdonu 
nal ngidity mth marked mn er abdominat (endemeaa A 
diagnosis of mtra abdominal strangulation uaa made and 

outlet as has introduction 0/ the tube b) 
fluoroscopic Msuatization In the presence of 
great distention it jna> be difficult or jinpossi 
ble to gel bej ond the pj lone sphincter b> any 
method 

THE DEMANDS OF SbCTfON rREATUENT 
The obser\ations nhich it la neccssai> to 
maVe during the course of conservative 
decompression of instances of mechanical 
obstruction of the small bowtl have been 
repeated 'O often that thc> will merely be 
enumerated here The importance of roent 
gcnographic, chech up, scout films 0/ (he 
abdomen cannot be overestimated If the in 
trements of swallowed air and fluid dumped 
m at the upper reaches of the gut are being 
withdrawn through the agenc) of an inlying 
duodenal tube even if there he no safisfac 
tor> reduction of the existing distention, the 
patient often will cease to complain of pain 
because there is no accretion of disfcotion 


ll» patient uas operated upon immediatelv Spinal anes 
thesu »a* used The patient «aj jomen-hal eyanolic at 
the time of operation and the sj'Sfolic blood pressure was 
80 miUunefers 0/ merfuiy About j feet 0/ stringuJaled 
small bo<ve! nere esteriorued and resected 'ttraugulalion 
«as caused by an adhesive band secondary to anoM hre 
oioplasty The patient Hopped breathing and beitame 
comatose dunng the operation ResusriUtion meatures 
and acacia an j blood were given and the patient left the 
operating room in fair condition Tbe patient did not re 
s^m} (odonang sutgerv and never regained eonacimi<nm 
blood pressure and pul5e however were salufactov She 
died (he second postoperative day Autopsy reveal pul 
monaty atelectasis and consesiion and some iniKUm ol 
(be pentooeaJ surface* Cultures 0/ the abdominal Auid 
taken at the time of operation mere positive for BaCillv* 
<ofi Tbe utunediace cuu eofdleach obviouafynastbere 
action attending employment of spmaf anesthesia imitar 
to case No (43016 

It lo decidedly unsafe, thertfore, to cmplo> 
suction without periodic check up films Usu 
ally a him every 12 hours will suffice but m 
an occasionaf case a film n»a> hvve to be 
taken every 4 to 6 hours while it is btMng 
decided whether operative interference will 
be necessary Patients treatid for mechanical 
obstruction are given no narcotics Hot 
mobt packs, however are applied over the 
abdomen 

It would appear needless to remark that a 
liberal para-oral administration of saline solu 
lion ism order in all patients with acute bowtf 
obstruction m which the fluid loss item has 
been great That it is even more important 
when suction is emploved as a therapeutic 
agent >s self evudent Yet the espericnce of 
seeing patients inadequately h>dratcd in con 
suftatiofl sug,jtsts that this consideration is 
not given the attention which it mints Care 
ful cfaily determination of the fluid loss (gas 
tac a«pf ratwns^ and unnar} output ait more 
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TABLE \Tr -GROUP 3 -MISCELLANEOUS GROUP-NO THERAPY DIRECTED AT RELIEF 

OF OBSTRUCTION 

Patients monbund or dead on arrival at the i\ard, the obstruction had righted itself spontaneously, or presence 

of obstruction i\as not recognized 



Patients 

1 

Cases 

Deaths 

Per cent 
mortalit> 

1 

"Unre- 

lated 

deaths 

1 

Corrected 

1 mortalit> 

per cent 

Patient 

Case 

Patient 

Case 

Pathologv 

Adhesions 

16 

16 ; 

6 

37 S 


n 

33 3 ; 

33 3 


s 

2 


28 6 j 

1 


16 6 

Hernias 



3 


42 8 

Si 


42 8 

Caranoma* 


1 

0 


0 



0 

Mesenteric embolism 


1 1 

X 


XOO 1 


' 

100 


patient who had probable carcinoma refused surgerj and nas discharged against adxTce 


Deaths in Group j 

Death No i is considered as unrelated to the obstruction 

1 M C , No 650106, male, aged 47 This patient died 
6 days after pneumonectomy for carcinoma of the lung 
Small bowel obstruction (not strangulated) was found at 
autopsy 

The following deaths w ere related to the obstruction 

2 I R , No 64679, male, aged $6 The patient had a 
36 hour history of prostration and emesis of fecal charac- 
ter He expired while being transported to the ward 
Autopsy revealed complete obstruction of the ileum by 
adhesions and acute dilatation of the stomach The cause 
of death was hypochloremia 

3 E L , No 648123, female, aged 52 This patient was 
admitted after 3 days of vomiting, and diagnosis of stran- 
gulated inquinal hernia was made The patient was in a 
state of profound shock at the time of admission The 
shock was combatted unsuccessfully and the patient died 
24 hours after admission At autopsy strangulation was 
revealed 

4 HN,No 660199, female, aged 56 This woman had 
a 10 months’ history of ascites, paracentesis had been done 
4 times Four months before admission the patient noted 
a persistent abdominal mass She experienced sudden pain 


daily in which the presence of sodium chloride 
can be demonstrated 

The treatment of intestinal distention no 
matter what the cause should be passive as 
far as the patient is concerned The adminis- 
tration of drugs which enhance peristaltic 
activity IS out of place in the management of 
mechanical obstructions, so also in physio- 
logical types of ileus due to intestinal paresis 
The latter type of case without exception has 
been treated solely b}’ suction m this clinic 
for over 7 years, and the number of instances 
in which suction has been unsuccessful has 
been ven,'^ small 

_ It was for the relief of this tj'pe of disten- 
tion that Ward (26, 27) suggested and em- 


in the abdomen and w as brought to the hospital in an apa- 
thetic, comatose state, suggesting cerebral accident, an in- 
carcerated ventral hernia was present The patient’s con- 
dition was considered too poor for surgery She expired 
the third hospital day Autopsy showed cirrhosis of the 
liver and strangulated incisional hernia 

5 J P , No 668085, male, aged 6g The patient had an 
incisional hernia and within the year prior to admission had 
2 bouts of vomiting and abdominal pain A third attack 
appeared and the patient was sent to the University Hospi- 
tals UTiile on the way he vormted and expired immedi- 
ately He was dead upon arnval Autopsy revealed aspi- 
ration asphyxia and a strangulated incisional hernia 

6 E W , No 669216, female, aged 58 This patient had 
known rheumatic valvular heart disease She had had in- 
termittent attacks of abdominal pain questionably related 
to intake of foods Two weeks before admission she vom- 
ited several times Three days prior to admission she be- 
came comatose A diagnosis of mesenteric embolism was 
made upon admission She expired the day after admission 
and an auricular mural thrombus with embolism of the 
supenor mesenteric artery and infarction of the small in- 
testine and nght half of the colon were found at autopsy 
Pentonitis w as generalized 

ployed suction in 1925 It seems now not a 
little unusual that it required the demonstra- 
tion of the efficacy of suction in the manage- 
ment of mechanical obstruction to lend the 
propelling impetus to the general adoption of 
this mode of management for physiological 
distentions The story of the use of the 
duodenal tube in the relief of intestinal dis- 
tention has been told very interestingly by 
Paine (16). 

The advent of the double lumen tube (i, 9) 
with the balloon at the tip to facilitate migra- 
tion down the gut, once the duodenum has 
been entered, will pyramid undoubtedly the 
usefulness of suction in such cases Another 
increasingly important use of the Miller- 
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TABLE \I-GPOUP i-PATlEVR TRCATCD B\ IMMEDIATE OrtR.ATION 


C IntuSkUscKition 



Dtalhs m Cmp iC 

All »re dtKd »s teUted to the otHtniction 

I RBM ^o 6js?6 male, »ged 4 tooBths Thiachild 
had a history and Aidiogs of wtussusctption n<(b « 
maaa palpable both abdominally and reculfy He saa «p 
erated upon immediately after adnuaaion •athm 14 houn 
at onset A eolicacohc and an deoceeal /ntvaauseepdon 
nere both readily reduced The patient bad a rather 
ilorny courae the basis for nhich did not appear to be in 
(hesailomea or cheat. He died (heae*ente«<i(h postopera 
live day o( bronchopneumoRia. and mastoiditis There «as 
no peirtetntta 

OR Ao doodr female aged 4 montha Thepatient 
nas breast fed for months and was then given feedings 
of boiled whole cou a milk half and half «aih a loc per 
cent carbohydrate synip About a neek later the child 
develop'd d arthea vomiting and fever and bad lost 0 
pounds at the tune of adtmsaion 5 neeks after onsrt of 
symptoms The baby shoo ecf marked signs of recent o eight 
loss and » as febrile She was treated on the pediatric serv 
ice as a case of tminiional disturbance ana ouiis media 
Five davs after aditussion bloody stools nerr noted He 
nest daV they were again noted the abdomen was div 
tended but the child sTiowed no sign of Terderoe s 
was not eficicecf A mass was felt per rectum and tnepa 
tient was operated upon Death occurred as the perito- 
neum was opened An ileocecat intussuveption was found 
Had thechildfived entercolic anastomosis would have been 
retes.ary because of gangrene The mtossuKfplifiii seemed 
to hai e been present about 3 to 4 days 
3 MT No boon female aged 6 months This pa 
tienl had a 40 hour history of intu sasceptwit which was 
reciucedbysurgeryshoriTyafleradinis ion AbtPUi a inches 


s/fntficant than the tallying of the pulse rate 
anti the recording of the temperature When 
nil} these Jteroi. be recorded on the face sheet 
of all hospital records for the onentation of 
the surgeon’ Orr has lent particular con 
sideration to the fluid requirements of patients 
with bowel obatruction Collet and his a>so 
dates have defined the fluid requirements of 


of (ermma/ i/eum and cecum were 6/ue aftrr reduction but 
resection was deemed inadvisable The child died 16 days 
after operation of perforation of the cecum with lecalutd 
peritonitrs bilateral otitis media wound infection and 
broncb^eumonia 

4 M r No 6j?4io female aged » years A rather 
(ypicaf hiscory of inrussuscepfion had been present fir 36 
hours before the patient was admitted Thysical findings 
weretypiial Surgery was done immediately An ileocolic 
intussuKcpOofi was found this Could not be r^uced so 
an ileocolosiomy was done The posloperaiiie course was 
very stormy for 7 days at which tune the patient s tem 
perature fell to 1 00 degrtrs F Tf e wr th postoperative day 
the patient eviscerated the two eviscerated loops of bowel 
were replaced and the wound was taped The pat enidied 
of penionitis the twelfth postoperative day At autopsy 
the non reducible ileum was gangrenous 

5 C M No 631503 male aged iryesrs Thisboyhal 
an iS hour history of cramp like colicky aUfominaipain 
andvomiUng Upon admission amosswaspalpableinthe 
right lower quadrant of the aMomrn This was palpable 
rectaify Tfe mass wasquite tender but there was no ten 
demess elsevvjiete The abdomen was silent The patient 
wasQpeeat dupon without delay The pre-operative diag 
TOSS y.aw vtiVisyasccpCuMi votvufus or fntra abdominal 
hernia A compourd ente»’c irlu u«:eptton was found 
this was partially reduced when the patient i blood pressure 
suddei ly became unobta Bibfe The patient lud oeeri re 
ceivingintravnciusAu ddur cgtheeptireprocedure Blood 
nsspveii and the involved bowel was qu ckly estetuinted 
hut resuscitation measures failed 

0 LC No 610990 frraale aged 17 (Ve death So lo 

A roup tCI 

surgical patients of a)) t^pcs Yn etccllcnt 
reviow of this aspect of the problem tncorpo 
rating the practice of the Ann Arbor group 
has been matie by Bartlett Bingham and 
Pedersen which is deaerMOg of careful studj 
In otjr clinic enough fluid has been gi\ en para 
cnterally to parents ^ith obalniction to pro 
vide Soa (o 1000 cubic ce/tfwnelers of vnne 
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tunately, decline to operate on many of these 
patients with formidable, incisional hernias 
when they are unobstructed Grave as the 
situation appears, this study would indicate 
that all patients with strangulated, incisional 
hernias should be operated on at once, the dis- 
couraging magnitude of the undertaking in a 
seriously ill patient to the contrary notwith- 
standingd 

In this series there is one strangulated in- 
ternal hernia (diaphragmatic— pleuroperito- 
neal hiatus) treated conservatively for a period 
somewhat longer than 12 hours, during which 
time suction improved the respiratory embar- 
rassment considerably It is our opinion that 
suction is of more value than preliminary 
phrenicectomy as suggested by Harrington 
(6, 7) in preparing the patient for operation 
and in minimizing compromise of the blood 
supply of the strangulated gut Placement of 
the patient in various positions to prevent 
aspiration of the gas and fluid trapped m the 
stomach above the diaphragm is usually 
important In the instance of a complete dia- 
phragmatic rupture observed and successfully 
treated since June i of this year, preliminary 
suction was a helpful agent m diminishing 
dyspnea and cyanosis as well as distention 
before operation There probably is more 
justification for treating an internal obstructed 
hernia conservatively for a few hours before 
operation than an external hernia in which 
the strangulating agent is less yielding 

Another feature brought out by this study, 
to which allusion has been made on previous 
occasions, is the infrequency with which early 
postoperative obstructions occur after ab- 
dominal operation when suction is used pro- 
phylactically to obviate intestinal distention, 
a practice of this clinic, the continuance of 
which this review justifies 

In patients with simple obstruction due to 
adhesions not decompressed satisfactorily by 
suction, enterostomy is still the operation of 
^oice. The^ findings of our study support 
ttus contention In a group of 20 such pa- 
tients— and these represent the worst types 
of simple obstruction caused by adhesions — 
suction failed and enterostomy was done 


TABLE Vin — SUMMAEY OE MORTALITY OE 
ACUTE MECHANICAL OBSTRUCTION OE SMALL 
INTESTINE. 



j No of deaths 1 

i 

No of deaths 
related to 
obstruction 

Mortahtj 
per cent 


Pa- 

tients 

Cases 

Pa- 

tients 

Cases 

Pa- 

tients 

Cases 

AH treated cases 

iS6 

igo 

28 

28 

17 g 

14 7 

Ailcases treated suction 

q6 

126 

IS 

IS 

j IS 6 

II Q 

Cases decompressed by 
suction 

(Group t, A and B) 

1 

64 1 

83 

s 

5 

7 8 

6 0 


There were 2 deaths, both due to the limita- 
tions of “blind enterostomy ” In one (Table 
III, death No 2) a complicated, strangulating 
type of mechanism was uncovered at autopsy; 
in the other (Table III, death No 5) a single 
adhesive band had brought about compres- 
sion necrosis of the gut Simple division of it 
undoubtedly would have obviated this oc- 
currence Yet, it would not have been found 
without eviscerating the strangulated gut, a 
procedure which is not justified as a frequent 
operative measure in the light of the recorded 
observations of Morton (12) and of Ochsner 
and Storck Holden, however, endorses it 
enthusiastically There is, to be sure, no fool- 
proof procedure which may be applied to all 
types of cases Our own experience indicates 
that enterostomy is a good operation for non- 
strangulated obstruction Had the gut been 
eviscerated and stripped in this group of 20 
cases in which suction failed, the mortality no 
doubt would have been much higher 

Division of single adhesions is a commend- 
able procedure, but division of complicated 
multiple adhesions is dangerous and unwar- 
ranted as IS well shown in Table III The 
performance of entero-anastomosis, in the 
main, has little place in the treatment of 
acute intestinal obstruction, though it appears 
occasionally to be the wisest choice of pro- 
cedure The thoughtful paper of Morton (13) 
concerning the surgical management of acute 
bowel obstruction merits attentive perusal 
by every surgeon interested in the subject 

THE MORTALITY OE TREATMENT 

There is to be reckoned with in the obstruc- 
tion problem a sizeable mortality in the very 
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Abbott type of tube will be found to be in the 
identification of unobstrucme lesions of the 
small bowel The experience of this dime 
with a tube of double lumen extends baci. to 
193Z, but the excellent suggestion of Miller, 
Abbott, and Johnston to employ an inflatable 
balloon m conjunction therewith has been 
tried only during the last 6 months cox ered by 
this period of study One of Us (Dr Baxter 
A Smith) has during this period of time been 
trjing to evaluate the comparative merits of 
the usual duodenal tube with the balloon 
type of double lumen tube In Table lY the 
experiences with mechanical obstructions and 
a few other tvpes of cases are summarized 
briefly Although our experience m the mam. 
With the double lumen tube has been reassur 
mg, il has not yet been extensive enough to 
establish valid comparisons II would appear 
unsettled and somewhat doubtful il the in 
dications for conservative decompression m 
mechanical obstruction were to be extended 
materially by use of the tube of the Aliller 
Abbott type bejond those outlined b> the 
senior author in 1931 (18) 

Instances of colonic obstruction m which 
distention of the large bowel la not great may 
probabl> be decompressed more often by the 
entry of such a tube into the cccum Yet, 
during the time of this study (not included m 
this series, for suction m the management of 
mechanical obstruction concerns esscntiallj 
the small bowel) 6 patients with acute colonic 
obstruction with lesser grades of distention 
were treated successfully b) suction afone, a 
direct surgical attack being made later on the 
obstructing mechanism Einhorn McClendon 
(lo, ii), van der Reis and Sch'-mbra have 
succeeded m passing the ordinary duodena) 
tube down into the lower reaches of the 
bowel Though we have frequentJj been sac 
cessful in pushing the usual duodenal tube 
well into the obstructed small intestine, its 
progression faejond the pjloric tphtneter is 
slow as contrasted with the balloon type of 
tube 

OTHER VUMLIVRV COVSERV ^TIVT TREATSIENT 
The work of Fine and his associates has 
eslaWuJied the value of ov>gcn in the treat 
ment of intestinal distention Unless used m 


combination with suction, however, the 
method probabls has little worth Suction 
IS so much more a direct approach to the 
problem of relieving the distention of me 
chanical intestinal obstruction that the 
adimnistration of ox) gen in high concentta 
lion Js probabJj on)y o! 'iccondary import In 
inhibition (paralj tic) types of ileus, it has a 
much more proper indication 
The administration of blood to patients 
with strangulating types of obstruction in 
whom the blood loss factor ma> be great is 
mandatory and has not been used enough 
even in this senes as is indicated b> ths 
critical review of our own experience Death 
No s in Table VI (intussusception) v as dje 
undoubtedly to failure to replace blood bj 
transfusion and m death No 1 it was an 
important though somewhat less significant 
item m the light of the antecedent history It 
is also likely that transfusion of blood would 
be a helpful therapeutic measure m all simple 
obstructions accompanied by transudation of 
fluid into the peritoneal cavity, even though 
the protein content of such fluid is low ' 


SPtClAL LESSONS TAUGHt BX THIS JfETHOO 


Apart from failure to rucognue strargulat 
ing obstructions, which have beun described 
alwve as a pitfall of the conservative manage 
ment of acute obstruction of the small intes 
tme and failure to transfuse patients ade 
quately with strangulating typ^^ obslruc 
lion, the mOat startling observation revealed 
by this study is the great risk run bv patients 
with strangulated incisional hernias The 
necessity for operating on such patients needs 
no emphasis In this senes one feeble obese 
patient was treated unsuccessfully by suction 
alone (Table I death No 10) Another was 
tcftipofized with for 24 hour^ and then an 
enttrostomy was made on a loop of gut in one 
of the sacs m the abdominal wall which was 
also a /utile gesture (Table III death No 9) 
Many of these patients are marked lor death 
on entry to the hospital Most of us, unfor 
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nature of the disease, but the mortality of 
treatment must be evaluated critically, too 
It exists in everj^ clinic and anyone having to 
do with the care of patients may contribute 
to it It relates to the improper identification 
of disorders, unwise choice of therapeutic 
agent, and poorly selected as well as badly 
executed operative procedures Enterostomy, 
in the presence of obstruction must be done 
carefully and aseptically. There rvould, as a 
matter of fact, be no mortality in simple 
obstructions, if adequate relief of distention 
could be obtained without pentoneal soOing 
Witness the low mortality attending conserva- 
tive decompression of acute simple obstruc- 
tion (Table I) If those patients in satisfac- 
tory physical condition needmg operation 
could be relieved of their distention, main- 
taining at the same time, the sterility of the 
peritoneal cavity, the mortality would be 
minimal The experience of this clinic with 
aseptic surgical decompression of the colon 
acutely obstructed by malignancy substan- 
tiates this opinion (21). In strangulating 
obstructions not submitted to early operation, 
the mortality wiU contmue to be high because 
of the hazard of transperitoneal migration of 
noxious substances, particularly bacteria, 
from the obstructed gut lumen 

SniEUARY 

The experience of this clinic with all types 
of mechanical obstruction of the small bowel 
over the 7 year interval between June i, 1931, 
and June i, 1938, has been reviewed. This 
experience is related in detail in the tables 
and IS summarized briefly in Table VIII. 
The indications and contra-indications for the 
suction management of mechanical obstruc- 
tions described in 1931 have been reiterated 
and the lessons learned in the intervening 
years have been reviewed. 

Arnong 156 patients treated for acute me- 
chanical obstruction of the small intestine, 
there were because of repetition of obstruc- 
tion in some patients, 190 cases There were 
28 deaths in the entire group, a patient mor- 
tality of 17 g per cent and a case mortality of 
14.7 per cent 

In Group i , the assembly of cases in which 
suction was the pnmary treatment (though in 


a portion of these. Group iC, operation be- 
came necessary to effect a satisfactory decom- 
pression), there were 96 patients and 126 
cases of obstruction. There were 15 deaths, 
a patient mortality of 15 6 per cent and a case 
mortality of 1 1 9 per cent In those instances 
in which suction alone accomplished a satis- 
factory decompression (Group i, A and B) 
and relief of the acute obstruction, there were 
64 patients and 83 cases. Five deaths oc- 
curred, giving a patient mortality of 7 8 per 
cent and a case mortality of 6 per cent 

The suction group constitutes 61 5 per cent 
by patient and 66 3 per cent by case of all 
patients treated for acute mechanical obstruc- 
tion of the small intestme during the period 
under study The number in which suction 
alone was the only direct attack employed for 
the relief of acute obstruction (Group i, A 
and B) was 41 per cent by patient and 43 6 
per cent by case of the entire group 

CONCLUSIONS 

Suction applied to an inlying duodenal 
tube has a definite r 61 e m the treatment of 
acute mechanical obstruction of the intestine 
In suitable cases, complete relief of obstruc- 
tion may be obtained through this agent 
alone In a far larger group, suction is to be 
employed solely as an ancillary procedure, 
subordinate in importance to operative de- 
compression or direct attack on the obstruc- 
tive mechanism 

The intelhgent use of suction in the relief of 
acute intestinal obstruction rests upon the 
following. 

1 Ability to differentiate simple and stran- 
gulating types of obstruction 

2 Ability to distinguish between acute 
obstruction of the large and small bowel 

3. Appreciation of the importance of scout 
x-ray films for indicating the location of the 
obstruction and whether it is complete or in- 
complete, and for determining whether a 
satisfactory decompression is being obtained. 

4. _ Appreciation of the shortcomings of 
suction applied to an inlying duodenal tube in 
the management of acute intestinal obstruc- 
tion 

The e-xperience of this clinic with the use of 
suction in the management of obstruction 
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TABLE I\— COMPMLATIVE EFFICAC\ OF WRIOUS TYPES OF DUODEWL TUBES IN 
EFFECTING DECOMPRESSION 





THE PREVENTION OF MATERNAL AND 
INFANT ANEMIA 

R. GOTTLIEB, M.Sc , M D,, and G. J. STREAN, BA,MD,FRCS (C)., M.C O G., 

Montreal, Canada 


T he association of pregnancy and 
anemia is so common that one may 
almost feel inclined to consider a mod- 
erate degree of anemia during preg- 
nancy as a physiologic condition. Goodall 
and Gottlieb m an analysis of two hundred 
consecutive, non-selected cases of pregnancy 
were able to show that during pregnancy 
there is a definite tendency toward the devel- 
opment of a progressive hypochromic anemia; 
that this anemia becomes most pronounced 
in the third trimester, and is most severe in 
cases in which pregnancies succeed one an- 
other in rapid order They also found a dimi- 
nution or even complete disappearance of free 
hydrochloric acid in the later months of 
gestation and a strong tendency to a return 
to the normal postpartum 
In a previous publication (6) we were able 
to show the close relationship of maternal and 
fetal erythropoiesis Paradoxically enough, 
it was found that the greater the anemia of 
the mother, the greater fetal polycythemia 
This was explained by the fact that the anemia 
of the mother intensifies the existing anoxemia 
of the fetus (5) which is compensated for by an 
increase in the number of erythrocytes Strauss 
(2) was able to show that infants bom of 
anemic mothers, although normal at birth, 
develop anemia during the first year of life 
and that this anemia could be prevented by 
the oral administration of iron 
Realizing the importance of preventing the 
development of anemia with all its complica- 
tions during pregnancy, we proceeded to study 
the effect of preventative therapy on the 
mother, and later, the infant We were soon, 
however, faced with another problem The 
easily upset gastro-intestinal tract of preg- 
nant women was greatly upset with different 
preparations of iron in general use. 

Irom the Departments of Medicine and Obstetrics, Jenish 
utnerai Hospital, Montreal 


This paper deals with a hematological 
study of 525 consecutive, non-selected cases of 
pregnancy Of these 275 cases received no 
therapy, while 250 were treated with different 
iron preparations In 100 cases the infants 
were also studied Fifty of these infants were 
born of mothers who had no therapy, while 
in the other 50 cases the mother had received 
iron. 

METHOD 

In all patients examined complete hemato- 
logical examinations were made on the 
mothers when first seen, usually during the 
second or third month of pregnancy, and the 
examinations repeated at intervals until de- 
livery In the patients who received treat- 
ment, re-examinations were made for some 
time postpartum In the 100 cases in which 
the infants were studied, the blood was exam- 
ined at birth (cord blood) and at intervals 
for 8 months after birth Only average 
figures of the findings are given to save space 

RESULTS 

Group I. This group comprised the 275 
untreated cases The average amount of 
hemoglobin was 75 per cent— 1050 grams. 
The reduction was most marked in the third 
trimester The averages were first trimester, 
80 per cent — 11.20 grams, second trimester 
75 per cent— 1050 grams; third trimester, 
65 per cent— 9 10 grams The hemoglobin 
reductions are most marked in multiparous 
ivomen who had had pregnancies in rapid 
succession 

The red blood cells were also reduced in all 
cases, but not as markedly as the hemoglobin 

Microcytes were usually present and the 
number of reticulocytes increased, depending 
upon the degree of the anemia 

Group 2 In this group 250 cases were 
treated with different iron preparations The 
hemoglobin values in this group ranged from 
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suggests that when emplo} ed on suitable in 
dications and ^vith full realisation at its weal 
nesses and defects, it is a ivorth whileaddiHon 
to the available therapeutic agents, and that 
Us rational use should lead to a definite, gen 
eral lov enng ot the roottalu> of acute inles 
tuiil obstruction 

The conservative decompression mode of 
management is a painstaJ^ing procedure which 
demands meticuhus attention to detid The 
limitations of the method demand also that 
patients accepted for treatment be passed 
upon b> trained observers Frequent periodic 
resurvey of the status of a patient being 
treated con^rvatively is mandatory The 
consistentlj best results jn the Ireatrocnt of 
acute mtestmal ohaf ruction wifl be obtained 
in hospital practice when the management of 
all su^ cases is concentrated in the hand* of 
a few individuals who art interested w and 
willing to devott timt and energ> which such 
cases should rightfull) command 
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Idem Factors determining the "election of operation 
m obstruction of the small intestine Surgery >037 

Oca»VE» 1 andSjOKC A tl VecbanKal dteom 
pression of intestine in treatment of ileus rOect of 
stripping on blood pressure Arch Surg 1936 33 


opiptnt of the stenutS and duodenal tubes Ann 
lot Afed 1934 8 75* 

’ vavocRKETSsndScDEVBRa F \S WeitereSiudien 
ueber die funVlionelle Darmlangr Operative br 
gebnisse uni Beobachtungen am Bauchfensler 
Ztschr f (1 ges etper Med ipJh gj 74 
I Uanoensteev 0 }i The early diagnosis of acute 
wtestwj} obstiveiion uitk tommonU on Mfholc^ 
and treatment A\ iih a report of successful deeom 

E ression of 3 lasrs of mechanical bowel obstruction 
y nasal calti ter suction siphonage West J Surg 
Obst & Cynec 1931 40 ( abo Trans West 
Surg Ass 1931 

I Idem Theraprutib considenliofisin thenaragenvent 
of acute iniesunal olutruclion tfchni(]ue ol enter 
ostomy and a further account of dccomprts'ion by 
the employment of suction siphorage by Tvwl 
catheter Arch Surg 19/3 »6 ojj 
Idem The management of scute intestinal obsirue 
lion with special mention ol the charactw oS \Ve 
vomiting and distention J Lancet ivj4 S< 
fJem Ratjonalieing treatment of acute iniesunal 
olMtructions Surj, (ynec iObsl 1937 t>4 173 

Idem Acute bowel obsiruciion its recogniiu n srd 
management NevrtnglandJ Med igtA 719 340 
Idem Bowel Obstructions vprjnglield 
CharfeaC Thomas 4937 , . 

WsveevSTEEs O 11 and pAivE J P \„alcalbe 
ter suction siphonagc Us uses ard the techewee ol 
itsemployiTient Minnesota Med 1033 ^ v 

Idem Irealmenl of acute m esinil obsirTj<.(ion by 
suciion with the duodenal tube J Am M Avs 

Ward* R Ap^ratus for continuous gastric or due 
denaltavage ] Am M A‘s 1923 S4 nu 

fdeffl Acutedilalion of stomach Am J ‘^urg t930 
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DISCUSSION 

The development of an iron deficiency dur- 
ing pregnancy is easy to understand if one 
considers that the fetus not only develops 
its own blood supply during the intra-uterine 
life, but actually develops a polycythemia 
during its prenatal stage, to overcome the 
normal degree of anoxemia in which it has 
to live before birth. The iron for the produc- 
tion of hemoglobin (3) must be supplied from 
the iron storage of the mother. These iron 
requirements are rather large Bunge has 
shown that the livers of young animals con- 
tain weight for weight about five times the 
quantity of iron that is found in adult livers. 
The greater polycythemia in the fetuses of 
anemic, untreated mothers is essential for 
the maintenance of the oxygenation of the 
fetal tissues, but the iron storage of these 
fetuses is apparently deficient and the infant 
obviously cannot maintain its normal erythro- 
cyte and hemoglobin level during the first 
year of its most rapid growth and develop- 
ment 

Our study shows that the anemia of the 
mothers as well as of the infants can be easily 
prevented We feel that this fact is of great 
clinical importance Many maternal compli- 
cations could be prevented and the infant 
mortality reduced 


CONCLUSIONS 

I Maternal anemia is associated with a 
greater fetal polycythemia 

2. Infants of anemic mothers develop 
anemia during the first year of life 
3 Both the maternal anemia and the 
anemia of infants can be prevented by prophy- 
lactic iron therapy 

4. Many iron preparations are effective 
but produce considerable gastro-intestinal 
upset 

5 Ferrous sulphate in combination with 
vitamin B complex was found to be very 
effective without greatly upsetting the gastro- 
intestinal tract 
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whose mothers receiv^ iron 

58 per cent—S 1 2 grams to 80 per cent— 1 1 20 
grams The erythrocytes ringed from 3,600, 
000 to 4 300,000 In dividing the therapy 
among 250 cases, special care nas taken to 
select the patients m such a way that each 
group would show about the same average 
findings 

1 Fifty patients were treated mth fern el 
ammonium citrate, of which jo grams were 
given three times daily Elixu lactopepsm 
was used as a vehicle The results in this 
group were excellent and normal values were 
reached in 4 weeks These values were mam 
tamed throughout the pregnancy with very 
little variation There was a slight drop m 
the hemoglobin after delivery, but this was 
rapidly restored Howev er 38 of the 50 cases 
76 per cent showed a good deal 0/ gastro 
intestinal upset 

2 Fifty patients were treated with ferrous 
carbonate and copper in th** combination of 
6 grains of ferrous carbonate and 1/48 grams 
of copper This amount was given three times 
daily The results in this group were fairly 
good Howev er, the response was not as rapid 
as in the prevnous group Approximately 
normal values were reached in 6 wieU A 
slight tirop in the hemoglobin after delivciy 


was rapidly restored The gastro intestinal 
upsets, on the other hand, were less marked 
and only 24 cases m 50, 48 ptr cent, showed 
upset In 25 cases 1/12 grams of phenol 
phthalem was added but there was no appre 
aable difference m the number of gastro 
intestinal upsets, it patients showed reaction 
in the group without phenolphthalem and 
13 patients m the group w ith phenolphthalem 

3 Fifty patients were treated with reduced 
iron of which 5 grains were given three times 
daily The results were about equal to those 
obtained with ferrous carbonate Normal 
hemoglobin values were reached m 5 weeks 
and a slight drop in hemoglobin after debv erv 
was restored in a short time There were less 
cases with gastro intestinal upset, 18 of the 
SO Cases, 36 per cent, showed upsets 

4 One hundred patients were treated with 
ferrous sulphate, grains 3, combned mth 
vitamin B derived from yeast concentrate* 
A total of 15 grams were given daily Prefer 
ence was given to this preparation because 
there were very few gastric upsets Only 5 of 
the ICO patients, 5 per cent, showed some dis 
turbancos The results obtained were equal 
to those with fern et ammonium citrate 
Normal values were reached in 4 weeks and a 
slight drop after detw ery was rapidly restored 

Oraup j This group comprises 30 infants, 
whose mothers had not received any iron 
therapy and 50 infants whose mothers had 
received iron A striking difference in the 
blood of these infants was lound 

In the treated group the average number of 
erythrocytes at birth was 7 450,000 and the 
average amount of hemoglobin 120 per cent 
— 1680 grams tVTiilc m the treated group 
the average number of ery throcytes was only 
5 2QOOOO and the average amount of hemo 
gtobin nr per cent — 1544 grams At the 
endofjaweeks however thcpicturewasjust 
reversed In the untreated group the average 
number of erythrocytes was 860000 and 
the uvetage amotmt 0/ hemoglobin 51 pn 
cent— 7 14 grams The treatment group had 
an average erythrocyte count eif 4300000 
and an average amourt of hemoglobin of 82 
per Cent— ir 48 grams Chart i shows the 
relation of these two groups of infants 

•Satiplcdi thelormolbemn lUi U, 
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TABLE I —FIVE YEAR SURVIVALS BY AGE 


Age in 

Jeai 5 

Total 

Survivals 

number 

number 

per cent 

30-39 

5 

4 

800 

40-49 

36 

19 

52 8 

SO-S 9 

49 

26 

S 3 r 

6o-<jg 

26 

17 

654 

70-79 

4 

I 

250 

Total 

120 

67 

SS8 

TABLE II - 

-FIVE YEAR SURVIVALS BY GRADE 


OR MALIGNANCY 


TABLE IV.— INVOLVEMENT OF LYMPH NODES 
AND FIVE YEAR SURVIVALS— CASES SHOW- 
ING GRADE 2 OF malignancy 


Lymp^ nodes 
Not involved 
Involved 


Total Sun iv als 

number number per cent 

49 29 59 2 

23 12 52 2 


Total 


72 41 56 9 


TABLE V — FIVE YEAR SURVIVALS ACCORDING 
TO INL'^OLVEMENT OF LYMPH NODES 


Grade 

Total 

Survivals 

of malignancy 

number 

number 

per cent 

X 

19 

15 

789 

2 

72 

41 

569 

3 and 4 

29 

II 

379 

Total 

120 

67 

SS8 

TABLE HI - 

-INVOLVEMENT OF 

LYMPH 

NODES 


BY GRADE OF MALIGNANCY 


With, involvement 


Grade 

Total 

of lymph nodes 

of malignancy 

number 

number 

per cent 

I 

19 

3 

rsS 

2 

72 

23 

31 9 

3 

23 

15 

65 2 

4 

6 

6 

100 0 

Total 

120 

47 

392 



Total 

Survivals 

L>mpb nodes 

number 

number 

per cent 

Not involved 

73 

46 

63 0 

Involved 

47 

21 

44 7 

Total 

120 

67 



TABLE VI —INVOLVEMENT OF LYMPH NODES 
BY LOCATION OF GROWTH 


With rnvoWement 


Location 

Total 

number 

of lympb nodes 
number per cent 

Right part of colon 

28 

14 

500 

Transverse 

IS 

6 

40 0 

Descending 

26 

12 

46 2 

Sigmoid 

SI 

^S 

294 

Total 

120 

47 

39 2 


one passes to the higher grades of malignancy. 
They found, too, that the prognostic influence 
of nodal involvement operates quite as well in 
any one grade as in the entire group The 
present figures are in agreement with all of 
these observations (Tables II, III, and IV) 
The prognostic importance of lymph node 
involvement considered alone is illustrated in 
Table V Whereas in this series 44 7 per cent 
of the patients with lymph node involvement 
were alive 5 years or more after operation, it 
IS interesting to note that in 1923 Miller stated 
that there is no reason to believe that any 
patient with lymph node metastasis can sur- 
vive and that, therefore, excision of the growth 
itself is all that ever need be done 

Karsner and Clark, in a series of 104 cases, 
noted a decreasing frequency of lymph node 
metastases as one progressed from left to right 
in the colon In the present series, on the con- 
trary, the frequency increases from left to 
right (Table VI). 

Ochsenhirt, in a study of 188 cases, found 
that secretion of mucus by the carcinoma cell 
is a function indicating differentiation and 


that the percentage of mucus-secreting cells 
is inversely proportional to the malignancy.' 
Rankin and Olson in their series found essen- 
tially no prognostic difference between the 
mucous adenocarcinomas and the adenocar- 
cinomas in general Therefore, no separate 
classification was made for this group in the 
present study 

In regard to the mechanism of penetration 
of the cancer cell, Ewing stated, “The disease 
arises usually in a circumscribed area of mu- 
cosa in which the glands become enlarged, 
the lining cells hypertrophied and multiplied, 
the production of mucous cells increased, and 
the lumina elongated and bifurcated The 
neoplastic alveoli soon break through the 
muscularis mucosa and extend along the sub- 
mucosa, often reaching the surface at lateral 
points, thus extending the lesion or penetrat- 
ing the muscularis along lymph or blood chan- 
nels” (Fig i). 

Cole, studying rectal carcinoma, stated that 
the initial carcinomatous focus is covered by 
unbroken epithelium and surface ulceration 
may thereafter take place (i) by the under- 



THE MURAL PENETRATION OF THE CARCINOMA CELL 
IN THE COLON ANATOMIC AND CLINICAL STUDI 

WYATT C SIMPSON, M D , and CHARLES W MAT O M D . F A C S 
Rochester Minnesota 


T he importance of carcinoma of the 
colon IS attested by the frequency of 
Its Occurrence At least lo indmd 
uals out of each 100,000 population 
die of carcinoma of the colon every year This 
study IS concerned not primarily inith those 10 
individuals who die, but mth that group of 
patients who undergo a resection of their car 
cinoma bearing bowel and survive Analyses 
of the factors concerned m their survival will 
be presented and an approach m the ciassifi 
cation of these carcinomas which appears to 
throw some light on the prognosis will be pro 


The cases on which this study is based com 
prise 120 patients selected from those treated 
at The Mayo Clinic m the years 1928, 1929 
and 19JO All of them were patients from 
whom single caranomas of the colon were re 
mov ed, m whom no evidence 0/ distant metas 
tasis. was present at the tune of operation, and 
who survived the operation and were dis 
mii>sed from the clinic with apparently good 
chances of cure In all of these cases follow up 
information is available covering a period of 
5 years or more 

In all but 30 of these cases the histological 
grade of malignancy by Broders method had 
been recorded already These remaining speci 
mens were therefore graded and the grading 
was checked by Dr Broders (1,2) Informa 
tion regarding the presence or absence of 
lymph node involvement was available from 
the pathological reports on the fresh spea 
mens 1 his information was accepted without 
further study of the specimens 

Of these 120 patients from whom cam 
nomas of the colon had been remov ed, 67, or 
55 8 per cent, lived at least 5 years after oper 


Abri imiene of thesi* submitted by Dr SicDp9on to Ibe Fscul 
ty of the Graduate School of the Vni'erity «{ MimksoU m 
partial fulfillment of requirements for degree of M S lA Sur*e»7 
Dr Simpson now residing m Gad«l«fi Alabama 
The Mayo Founiition andDivisionof ‘surgery TheMayoamiw 


atioD What factors then determine which 
cases are to fall in this fortunate group^ 

MacCarty, studying carcinomas of the 
stomach, breast, and rectum, observed a uni 
form prolongation of postoperative life in the 
presence of lymphocytic infiltration, fibrosis, 
hyahnizatfon, and celltrkr differentiation, and 
suggested that the first 3 factors play a signif 
leant role as part of the natural defense mech 
anism against caranoma after it has once 
develops 

RanJan and Olson pointed out that such 
local conditions as fixation, perforation, and 
abscess formation affect operabUitv but are 
merely local infhienaDg factors w'hich are 
usually tbe result of prolonged neglect in the 
absence of symptoms or of intense activity of 
the caranomatous cell In a group of 453 
cases they noted a belter prognosis for growths 
of the right side of the colon than of the left 
This observation does not correspond to the 
figures in the present smaller senes, where s 
year survival are noted m 53 0 per cent of 
caranomas of the right hall of the colon 46 7 
per cent of the transverse part of the colon, 
613 per cent 0/ the descending part of the 
colon, and 51 i per cent of the sigmoid 

They also noted a better prognosis in the 
older age groups and suggested that age i» a 
factor by virtue of a decreased activity of the 
tissue cells of the host, not of the cancer In 
the present senes (Table!) the greatest number 
of patients was between 40 and 69 years of 
age Among these the prognosis was some 
■what better belwef-n 50 and $9 years than be 
tween 40 and 49 years and considerably better 
between < 5 o and 69 y ears 

Rankin and Olson also noted a direct re 
lationship between the grade of malignancy 
and the survival period, the outlook being pro 
grcssively vxorse as the grade of malignancy 
mcreased Th-y also noted a progressive m 
crease in the involvement of lymph nodes as 
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Fig I Lateral mucosal spread of carcinoma cells by 
multiple foci Carcinoma cells have also penetrated 
through the muscularis and are invading the serosal fat 

X73 

21, or 17 5 per cent, belong to class B, and 89, 
or 74 2 per cent, belong to class C 
The prognosis is observed to be best in 
class A, with all 10 patients reported alive 5 
years after the operation The worst prognosis 
IS observed in class C, in which a 49 4 per cent 
5 year survival is found, and the intermediate 
prognosis is observed in class B, with a 5 year 
survival rate of 61 9 per cent 
In Dukes’ (4) study of rectal carcinoma, 
his class C includes those growths that have 
penetrated the perirectal tissues and involved 
the regional lymph nodes 
Table VIII suggests a definite relation be- 
tween the degree of mural penetration and the 



Fig 2 Class A, grade 2, nodes positive A male aged 
42 years, had symptoms of 6 months’ duration, 5 year 
survival Cancer has not spread beyond the muscularis 
mucosa, but there is a focus of polymorphonuclear leuco- 
cytes in the serosa X3 4 

presence of lymph node involvement m car- 
cinoma of the colon above the rectosigmoid 
When the average duration of symptoms is 
compared in the 3 classes (Table IX), it is 
seen that the symptoms have been present for 
the shortest time in class B, longer in class 
C, and longest in class A. This apparent 
paradox is explained by the fact that class A 
includes those polypoid growths of low in- 
vasive qualities that have given the symptom 
of bleeding periodically, often for many years 
Except for the preponderance of grade i 
cases in class A, the majority of all classes of 
cases IS found to be m grade 2 , the majority of 
all grades is in class C (Table X) These 2 





i',„ , j , j Fig 4 Class C, grade 4, nodes positi\e A male aged 

iT . 2. nodes positive A female aged 61 years had symptoms of 4 months’ duration, c year sur- 

survivn? r 36 months’ duration, 5 year vival Carcinoma cells are directly under the peritoneum 

survival Cancer cells in but not through muscularis X3 S X42 5 
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TABL6 \n — n\'E YEAR bXJRVlVAtS BY DEGREE 

or itural penetration 

Degree ot 

» ff} TortI 

peotaguoa BuinW 




»9 


*S 


TABLE \TU —MURAL PENETRATION AM> IN 
lOHEMENT OF LAilPK BODESi 

* Total oi JytopA QOdci 

»*=**'*“«'» Buiniet Bumter pne at 

A M I loji 

® ai 8 i8 1 

^ 89 j8 42 7 


47 


19 » 


mjmng of successive portions of the mucous 
membrane, or (3) by the direct in\oJ»ement 
of o\€rl> mg mucous membrane b> upgrowths 
of caranomaiQlo and reriaang thesnewbraae 
(Fig j) Welch expressed the opinion that the 
cancer spreads, so far as the mucosa 1$ con 
cerned, by the progressne transformation 0/ 
normal into neoplastic cells as if some malign 
influence tvere passing b> direct contagion to 
the normal cells 

Kanim and Olson found a signiocant/) 
larger proportion of 5 jear survivals among 
those cases ;n niuch the Joaua:int direction of 
the grow Ch was toward the lumen rather than 
among those m which the doTHsant direction 
vas toward the serosa Gray in studying 
cases of caranoma of the stomach found 
serosa! involvement to be a finding of grave 
prognostic import Cuthbert Dukes (4, ;>) 
studying cartmoma of the letluin obsmed 
that the degree of penetration of the cara 
noma teU into and beyond the rectal v all was 
of prognostic importance comparable to that 
attributable to the grade of mshgnaaQ (jj) 
It seemed, therefore, that a similar situation 
might exist with regard to carcinoma of the 
colon above the rectosigmoid, and it was to 
clarify this point that the present study was 
undertaken 

IIEIHOD OF STUDS 

The specunens of the rso caremoma* of the 
colon included m this stiidv had been prt 
served in a ro per cent solution of formalin 


TAUU, IX —AIERACE CURAtTON OF SVMprOJlS 
ACCORDLVG TO DEGREE OF MURAL REM 
TRATION 

Ay«,r. 

. doftlMia ICumbfr ol 
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TABLE \ — MUSAL FEVETRATION IN RELATIO { 
TO GRADE OF ilALJCNANtV 



A senes of thin slices was made through th^ 
tumor from within outward A thin block of 
tissue was removed from the region of deepest 
penetration T2us was embedded sectioned 
and stained with hematoxylin and eosin 
These secUoas n ere studied and the degree to 
which the carcinoma cells had penetrated th" 
mteslinhl wall was determined Employing a 
system of classification somewhat simdar to 
that which Dukes U) found Vo be of sigtnfi 
cance w carcinoma of the rectum, but of 
necessity modified to conform to differcrt 
anatomical circumstances, the specimens w ere 
dmded into classes A, B, and C, depending 
on the degree of mural pere' ation of the can 
cer cells In class A were placed those cases 
m •wfcch the cancer cells bad not penetrated 
beyond the submucosa (fig 2} fn class B 
were placed tho»e cases in which the cancer 
cdU had penetrated into but not beyond the 
muscularis (Fig 3) In class C were placed 
those cases in which the cancer cells had pene 
trated through the musculans and into the 
subpentoneaJ fatty and fibrous tissue of the 
serosa (Fig 4) 

TaUe VII indicates that of 1 10 resected car 
finnwiaa lo, OF 8 j per cent, belong to clsss A, 
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Fig I Lateral mucosal spread of carcinoma cells by 
multiple foci Carcinoma cells have also penetrated 
through the muscularis and are invading the serosal fat 

X73 

21, or 17 5 per cent, belong to class B, and 89, 
or 74 2 per cent, belong to class C 
The prognosis is observed to be best in 
class A, with all 10 patients reported alive 5 
years alter the operation The worst prognosis 
IS observed in class C, in which a 49 4 per cent 
S year survival is found, and the intermediate 
prognosis is observed in class B, with a 5 year 
survival rate of 61 9 per cent 
In Dukes’ (4) study of rectal carcinoma, 
his class C includes those growths that have 
penetrated the perirectal tissues and involved 
the regional lymph nodes 
Table VIII suggests a definite relation be- 
tween the degree of mural penetration and the 
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Fig 2 Class A, grade 2, nodes positive A male aged 
42 years, had symptoms of 6 months’ duration, 5 year 
survival Cancer has not spread beyond the muscularis 
mucosa, but there is a focus of polymorphonuclear leuco- 
cytes in the serosa X3 4 

presence of lymph node involvement in car- 
cinoma of the colon above the rectosigmoid 
When the average duration of symptoms is 
compared in the 3 classes (Table IX), it is 
seen that the symptoms have been present for 
the shortest time in class B, longer in class 
C, and longest in class A This apparent 
paradox is explained by the fact that class A 
includes those polypoid growths of low in- 
vasive qualities that have given the symptom 
of bleeding periodically, often for many years 
Except for the preponderance of grade i 
cases in class A, the majority of all classes of 
cases is found to be in grade 2, the majority of 
all grades is m class C (Table X) These 2 
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r.rr , ni r> , , . r , ^ 'S 4 Class C, gfadc 4, Rodcs positu 6 V male aged 

^ ^ Class b, grade 2, nodes positive A female aged 6i >ears had symptoms of 4 months’ duration c year sur- 
survfvn? r symptoms of 36 months’ duration, 3 year vi\al Carcinoma cells are directly under the peritoneum 

survival Lancer cells in but not through muscularis X3 s X42 5 ^ 
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T-iDLE \I— FIVE SURVIVALS B\ (RADE 

OP ilALICVANCV— CASES SltOttlNC DEGREE 
C OP irURAL PENETRATIOV 


3 and 4 
Total 


nuRibrr kviaber ^vrcvot 

9 6 667 

SS ao S* 7 

as _0 360 

44 49 4 


TABLE MIX —INVOLVEMENT OF XVMPII NODES 
AND FIVE \E4R StntVIVALS-CASES SHOB 
INC DECREE C OP MURAL PENETRATION 


Not iovoUtd 
lavolvtd 

Total 



TABLE MI —FIVE \E\r SURVIVALS B\ DEGREE 
OF MURAL PENETRATION— CASES SHOW 
INC GRADE 2 OF MALIGMANC\ 
of 

Survival* 

A ‘ 7 <»o 

B ts io 66 y 

C H ’ 

Total 71 *t 56^ 

groups wert there/ore analyzed separately as 
to the survival period (Tables \I and \n) 

These comparisons demonstrate that m tht 
large senes of grade 2 gron ths, where most of 
the cases are to be found the percentage of 5 
year survivals is directly dependent on the 
degree of mural penetration, being greatest m 
class and least m da>3 C This fact offers a 
means of further individualizing the prognosis 
m this large |,roup 

Similarly m the large group of class C cases 
the outlook follows the line that is predictable 
by the grade of mahgnano being poorest in 
grades 3 and 4 and best m grades i and 2 
Thus by classify ing these growths as to both 
grade of malignancy and degree of mural pene 
tration a more accurate prognosis can be 
achieved than by employing either method of 
classification alone 

In the effort to further individualize the 
prognosis these same group* that is, those 
falling in grade 2 and those m dass C were 
compared for the percentage of 5 year sur 
vivals depending on the presence or absence 
of lymph node involvement (Tables IV and 
XIII) Involvement of lymph nodes by car 
emoma is a factor of definite prognostic im 
portance in both of these groups Thus, when 
these 3 factors are considered together in a 
giv en group of cases of caranoma of the colon, 
a fairly accurate prognosis can be made 
However, lest one be kd into too ^oomj an 


Outfook from such calculations, it is well to 
mention that of 5 cases of grade 4 malignancy , 
class C mural penetration and with positive 
involvement 0/ lymph nodes by caranoma, a 
arc to be found in the group surviving resec 
tion for 5 or more years 

CONCLUSIONS 

X Prognosis is observed to be unfavorably 
influenced espeaally by higher degrees of 
murai penetration o! carcinoma cells bv 
higher histological grade of malignancy and 
by carcinomatous involvement of regional 
lymph nodes 

2 The 3 aforementioned factors are mutu 
ally dependent to a considerable degree in 
that the deeper the carcinomatous penetra 
tion, the greater the probabihty 0/ ly mph node 
iDvoIvement, and the greater the probability 
that the growth is of a higher histological 
grade of malignancy Likewise the higher the 
histological grade of malignancy the deeper 
IS mural penetration likely to be found and 
the more likely it is that lymph nodes are m 
volved Nevertheless these factors operate 
independently to a certain degree m that for 
any class of penetration the prognosis is 
poorer the higher the histological grade of 
malignancy, similarly for any histological 
grade of malignancy , the deeper the penetra 
tion the worse the prognosis 

3 A more accurate estimation 0/ prognosis 
in cases of carcinoma of the colon can be 
achieved by emploving the method of classi 
fication proposed here together with Brodeis 
histological grading of malignancy than is pos 
wble by the use of either method alone 
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THE INFLUENCE OF VITAMIN D UPON BONE REPAIR 
The Healing of Fractures of Rachitic Bones 
liDw ard l Compere, m d , bengt hamiltov m d and Margaret deuar 

Chicago, Illinois 


T he importance of vitamin D supple 
mtnts in the repair of bone has been 
a subject of much cQntro\ersj during 
the past ro jears Opinions e< 
pressed by clinicians and re'iults reported from 
the research laboratories ha\ e differed \ndclj 
The statement, found in most of the tettbooLs, 
that “fractures of rat.hiticboneshcalpromptl> 
and with abundant callus ’ ivas not supported 
by our dinical erpenence except in those m 
stances m which \iiamin D was added to the 
diet of the patient 

Ro> ster states, “Fractures of long bones (m 
nekets) are common These are usually of the 
greensttcL v<iriet> " Cotton believed that in 
rickets the common injury is an “infraction ” 

He states, "An infraction is a fracture that 
differs from a grcenstick m that the convex 
Side IS bent, the concave side crushed 

They occur typically in the fractures of rick . — u - — - . 

e,,’ Foo.o iii d.cus,mgtauma.,c.„,„,ie. 

in rickets, stated, “fractures of the long bonts '^casej C P male aged i6 months 

such as the clavicle, radius, ulna, humerus, 

femur, ribs, and fibula are quite common 
These fractures are very frequently of the 
impacted greenstick tjpe, with little or no dis 


Case t J T , female aged is month was ad 
mittea to the [/nuerwtj of Chicago Climes on 
Januar) 5 1034 for the treatment of ricket» and 
deformitj of the left femur Five months before ad 
misaion she fell out of bed sustaining a fracture of the 
femur A i4s£ was worn for onl} 3 weeks After 
removal of the cast an anterolateral angulation de 
vdoped She had not walked since the date of the 
fracture No vitamin D supplement was adram 
islered during this 5 month interval Physical exam 
ination revealed a marked anterofateral bowing of 
the left leg The epiphyses of the wrists and anUes 
were palpably enlarged and roentgenograms showed 
a fracture of the middle third ol the left femur with 
angulation and minimal callus TheJower endof the 
femur showed cupping daring and irregular ossi 
lication indicative of an extremely active rickets 
(Fig 1) Calcium of the blood serum was found to 
be 9 9 milligrams per cent and the inorganic phos 
phate was j T mi/hcram percent This patient was 
given 10 s crams of cod liver Oil datl} in addition toe 
balanced diet and there was rapid healing of the 
rickets and of the fracture and the patient became 
normally active After 3 months the serum calcmm 


placement and with abundant cahus In a 
becond reference from the same book ( 8 ) this 
author says, “The bones readily unite and 
form abundant callus and the injury seems 
less painful than fractures in normal bones 

Our clinical obxenations indicated that 
fractures of rachitic bones were not infre 
qucntly complete, with displacement and an 
gulation Union occurred slowly and JittJe 
callus was formed, although in contrast with 
the extremely atrophic bone the amount or 
density of callus mij^ht appear to be adequate 
The following reports demonstrate the healing 
of fractures m 2 patients w ith active rickets 

From the Division of Orthopedic Suffery 
Suryery and the Depatlmcnt of P«di» 


« LnivCTSityofChicasj 


milled to the University of Chicago CJmio on July 
10 rfljr for treatiTieat of actue rickets and a i da} 
old fracture of the femur Antirachitic therapy con 
sisted of viosterol and cod liver oil and both the 
fracture and the rickets hcafed rapidly (Fi^ 2) 

These cases are typical of those which we 
have observed in treating fractures of rachitic 
bones They indicate that bone repair in the 
presence of an acute dehacncy of vitamin D 
may be greatly retarded 

Fischer and Key Hellncr Lewis Moritsch 
and Krammer Pincussen and Neumann 
Swart andVara Lopca have individually stud 
led the effect of vitamin D supplements in the 
treatment of fractures of supposedly norma! 
bones and have reported no change in the rate 
or quality o! healing Collado reported that 
the addition of vitamin D produced better 
callus and stronger union than was present in 
the control animals but that it delayed absorp 
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Fig 1 Casei,J T ,f2male,ageismonths Fivemonths 
before admission to the University of Chicago Clinics, at 
the age of 10 months the patient fell out of bed, sustaining 
a fracture of the left femur A cast was applied and worn 
for 2 weeks Upon removal of the cast, marked anterior 
angulation of the femur developed During the 5 months 
she had not been w tiling to try to w alk and show ed evidence 
of pain when attempts were made to persuade her to stand 
A, Roentgenogram of the left femur, 3 months after frac- 
ture, shows changes typical of moderately active rickets 
The femur is atrophic w ith paper-thin cortices and a w ide 
medullary canal The fracture has united in marked mal- 
position with a minimal amount of callus From the date 
of this roentgenogram she was given 105 grams of cod 
liver oil daily, in addition to a well balanced diet B, 
Roentgenogram 49 days after beginning cod liver oil 
therapy Evidence of better ossification especially in the 
^ metaphyseal region indicates the quality of healing of the 
nckets There is better healing of the fractured femor 
C, This roentgenogram shows complete healing of the 
rickets and extensive new bone formation on the concave 
side of the fracture angulation 89 days after beginning the 
vitamin D supplement The medullary canal has been 
restored The portions of cortex of the femur which are 
incorporated within the new bone formed at the fracture 
site are undergoing absorption It is of interest to note 
that as more tensile strength develops in the bone which is 
filling out the angle formed by the malunion of the frag- 
ments and there is accordingly less stress on the cortex of 
the femur on the convex side of the angle, a tendency 
toward remodeling is under way, as evidenced by the 
absorption of this lateral cortex Such a process may be 
expected to lead to gradual straightening 

Fig 2 Case 2, C P , male, age 16 months A, Roent- 
genogram of complete transverse fracture of the midshaft 
of the femur of an infant with active nckets The distal 
end of the femur and the proximal end of the tibia show 
marked fraying and slight cupping There is some increase 
in density in the metaphyseal region of the femur suggesting 



Fig 2A Fig 2B Fig 2C 


beginning healing Beginning on the third day after the frac- 
ture, viosterol (15 drops) was administered twice each day 
Three days later, 5 grams of cod li\ er oil daily w ere added 
B, Four w eeks after fracture A moderate amount of callus 
has formed and there is further evidence of healing of the 
rickets C, After 7 w eeks The rickets has healed and there 
IS complete union of the fracture but the cortices of the 
fragment ends contained within the callus have not under- 
gone absorption and the medullary canal has not been 
restored The apparent defect, n, on the lateral side of the 
distal end of the femur probably represents a cartilage 
mclusion Note the densely ossified, but smooth serrations 
of the distal end of the femur 


tion of the old fragment cortices Collazo’s 
reports are confusing in view of the fact that 
his studies included fractures in both rachitic 
and normal animals Tammann was unable 


to determine any difference in the rate or 
quality of fracture healing in animals receiv- 
ing therapeutic doses of vitamin D, but after 
60 days he found that the callus at the site of 
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fis 3 Experuflent I Group » Compouixjlrsciurcsol ol appnximauly a «eeU the ndcts remainn) active and 
the tmw and 01 (he radios of rats Noa 5 6 and? shonins (herenas fitdeeMdence of healing of aov of the fractures 
active rieUis at the time of frjciare ^Dvtmbet6 1034 Tbebonesofbothe'itremitiesshovnintheroentgenngrams 
The dehciency diet lus coniiflaed Ihnughout the expert sho» tiUk grwth or devefnpmeni and are as atrophic 
ment As illustrated in roentgenograms taken at intervals jSda^s after fracture as on the day of opetntioo 


the fracture of the animais recen ing massive 
doses of the \itamin supplement began to 
undergo absorption He was able to demon 
strate m the histological sections median 
necrosis tn the callus Bors concluded that the 
taliub of the animals treated was the same 
after 15 dajs following fracture but was den 
ser 22 davs after than that of the controls. 

Pappenheitncr found that in fractures of 
rachitic bones the callus remained calcium 
free unless the animals iwere given trealment 
with cod liver oil Somewhat similar results 
were also obtained bj l/rist 

Grauer reported bone absorption when mas 
sive doses of vitamin D were given to etperi 
mental animals, and Jones and Robson were 


aI«o able to demonstTatc that irradiated ergos 
terol in tone doses produced marked degen 
erativc changes m the growing bones of rats 
Their microscopic studies showed that the 
atrophy resulted from the removal of organic 
as well as inorganic matnr The bones were 
soft and fragile 

One of the authors (Compere^ togetherwith 
Goisman in a recently published report in 
which the healing of fractures of atrophic 
bones was the subject of an laperimcntal 
stud>, suggested that there is a threshold of 
mineral and vitamin normalcy below which 
bones become atrophic or rachitic, but that 
addition of minerals or vitamins to the well 
balanced diet was not therapeutically sound 
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11-6-34 11-14-34 

, 4 Experiment i, Group 2 Compound fracture of 

the radius and tibia of 3 of the rats in this group Active 
nckets at the time of operation Novembe' 6, 1934 Cod 
iver 01! lias added to the diet on the day fi Iloinng opera- 
tion and 43 days later, December ig, 1934, the roentgeno- 
grams show marked improvement in quality of the bone, 

With the exception of the report of Pappen- 
heimer and the unpublished work of Urist, the 
importance of vitamin D in the repair of bones 
of animals kept for long periods of time on a 
vitamin D deficiency diet has not been made 
the subject of an experimental study 
Because of the apparent confusion with 
regard to the importance of vitamin D supple- 
ments m bone repair, the experiments reviewed 
m this report were undertaken. In the fur- 
erance of this study the department of pedi- 
coU^o^^t d^^ of orthopedic surgerj'- 

Phe rat n as selected as the experimental 
animal, both because of the ease with which 



11-28-34 12-19-34 

in healing of the rickets, and union of the fractures of rats 
Nos 5 and 8 Callus has formed about the fracture of rat 
No 7 but refracture occurred A line of decreased density 
across the site of the fracture shown m the roentgenogram 
which was taken December 19, 1934 suggests pseud- 
arthrosis 

rickets can be produced and because of the 
relatively short time required for growth to 
skeletal maturity Each of 3 experiments was 
carried out with groups of 21 day old rats, of 
standard stock The rickets-producing Mc- 
Collum Diet, No 3143, was used This diet 
IS high in calcium, low in phosphorus and quite 
deficient in vitamin D Its components are- 
33 parts ground whole yellow corn, 33 parts 
ground wheat, 15 parts gluten, 15 parts gela- 
tin; 3 parts calcium carbonate, and i part 
sodium chloride. 

The normal stock diet used had the follow- 
ing composition 150 parts ground whole yel- 
low corn, 67 parts whole milk powder, 32 
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TABLE I — EXPERIMENT I COMPOUND FMC.- 
TURFS OF TIBIA AND RADIUS ANALYSES 
OF POOLED BLOOD OF EACH GROUP OF RAIS 
SUE\T\INC 44 D\\S AFTER FH-^CTURE'' 


PROTOCOL OF EXPERIMENT I RESULTS OF X 
EA\ EXAMINATIONS* 
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parts Imsced oil meal, 10 parts casein 4 parts 
alfalfa meal, 4 parts >east, i part calcium car 
bonate, and i part sodium chloride Vitamm 
D supplements of 2 5 per cent of cod liver oil 
were added to the rachitic diet of Group 2 
immediately after fracture and to that of 
Group 3 at the beginning of the experiment 3 
weeks before fracture 

EXPERIMENT I COMPOUND FRACTURE OF 
TIBIA AND RADIUS 

Thirtj one rats 2ida>sofage wereusedin 
this experiment The> were placed on special 
diets for 2r days before fracture, as JoTlows 

Group I Eight rats were fed rachitic diet No 

3143 

Group 2 Eight rats were fed the same diet as 
Group I (Cod liver oil added after fracture ) 

Group 3 Fight rats were fed rachitic diet with 
cod liver oil supplement 

Group 4 Seven rats placed on normal slock diet 

At iht end of 2 1 days on these various diets 
one tibia and one radius were exposed under 
ether anesthesia The bones w ere divided with 
hcav> scissors and the wound was cIo«ed No 
splint was used To the rachitic diet of Croup 
2 cod liver oil was added from the da> of this 
operation Roentgenogian-s were nade at m 
tervals of 1 week One half 0/ the animals 
used in this experiment were killed at the end 
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of 3 weeks The remaining animals wtrt bled 
under light ether anesthesia and sacrificed 6 
weeks following the fracture, when the> were 
63 da>s old 

Because of the small number of rats in each 
group insufficient serum was obtained to de 
terinine both phosphorus and calcium so that 
onl> inorganic phosphate determinations w ere 
made The results of thi> study are shown 
bncfl> in Table I and more graphically m 
C!^ I 

Most of the rata that were fed the stock diet 
were able to use the fractured extremities 
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Group 1 AcViue rickets No C L 0 
Group E Active rickets 
C L 0 added at time of fracture 

Group 3 Rickets-Diet plus C L 0 
Group 4 Normal Control 
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Chart I Experiment i, rate of union of compound fractures of tibia (rats) For 
the preparation of this chart an attempt was made to compare the degree of fracture 
healing show n m roentgenograms, taken at approximately w eekly mtervals, from the 
time of fracture The healing of the fracture occurred most rapidly and the fractured 
bone was restored to a more nearly normal roentgenographic appearance in the rats 
of the group receiving the normal stock diet From a roentgenographic standpoint there 
was very little evidence of healing of the fractures in the group of rats with active 
rickets Addition of cod liver oil to the rickets-producing diet, either at the tune of 
fracture (Group 2) or at the beginning of the dietary portion of the experiment (Group 
■?) resulted in very definite improvement in the rate and degree of fracture healing, but 
none of the rats in these 2 groups developed as large bones and the fractures did not 
heal as rapidly nor as completely as did those receiving the stock diet w ithout any vita- 
min supplement (Group 4) A direct correlation is shown between the inorganic phos- 
phate content of the blood serum of the rats sacrificed 44 days after fracture and the 
extent of healing as shown in the roentgenograms 


Within 2 weeks after fracture, and by the time 
the experiment ended it was not possible to 
tell that they had ever been fractured in so far 
as function was concerned The rats in all of 
the 3 other groups were slower to recover use 
of the fractured extremities In the group that 
was constantly fed the rickets-producing diet, 
some of the rats were never able to use the 
injured limb The rats fed the normal diet 
were more than twice as large and were much 
more active than were those in the 3 other 
groups In this experiment, as well as those to 
follow, the inorganic phosphorus was deter- 
mined by the method of Fiske and Subbarow 
and the calcium was determined by the meth- 
od of Fiske and Logan, with a slight modifica- 
tion 

_ Acute vitamin D deficiency, which produced 
rickets in rats, appeared to be a definite factor 
in causing delayed union and non-union of 
compound fractures of both the radius and 
tibia The compound fractures were not in- 


fected and the wounds through which the 
bones were exposed, healed by primary inten- 
tion Additions of vitamin D to the deficiency 
diet either prevented or cuied rickets The 
addition of this supplement, however, did not 
raise the quality of the diet to that of the 
stock diet, as evidenced by the fact that the 
rats in Group 4 developed more rapidly and 
their fractures healed more promptly than did 
those of any other group. 

EXPERIMENT 2 1 SIMPLE PRACTURES OF 
THE TIBIA 

The rats were divided into 3 groups Group 
3, which in Experiment i had received cod 
hyer oil in addition to the rickets-producing 
diet from the time of beginning the experi- 
ment, was omitted 

Three weeks after beginning the special 
diets, one tibia of each rat was fractured at 
about the level of the middle and upper thirds 
No splints were used With the exception of 
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«i«-34 »«M34 

fig g ETOe/wiwt / Croup j Tho ritt in this gnup 
were );i\«r3 Che nclcecs producing diet «iCh rod liver o'l 
added from tV e btRinning of the eTpeiimn't Tbey did not 
ije\elop rickeca Compound fra^tirea were created m one 

CABLE II —EXPERIMENT 2 SIMPLE rilACrURFS 
OP ONE TIBIA ANALYSES Of POOLEPBLOOP 
OF THE RATS OF EACH TROUP SACRIUCED 
6 WEEKS AFTER FRACTURE 




•* t4 ij jQ 3^ 


ridiu) and oae iioia of each rat on November 6 igji 
The e roeotcfnoj.ratn» tboiv healmg of the fractures of rats 
Nos b 7 and 8 m from ea to 41 (Ja>s after the operation 

PROTOCOL OF EXPERIMENT 2 RESULTS OF X 


KAI EXAlHNtr/ONS* 
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Fig 6 


Fig 6 Expcnment I, Group 4 Stock dirt The rats in 
this group Mere larger and the bones nere better developed 
than M ere those of any of the preceding groups The com- 
pound fracture of the radius and tibia of each rat was made 
November 6, 1934 Within 22 days, functional union had 
occurred at the site of each fracture At the end of 34 days 
the medullary canals at the fracture levels had been re- 
established The rate and quality of healing of fractures 
m this group on the normal stock diet, inthout the addition 
of a vitamin D supplement, was definitely better than in 
any of the groups in which a mineral-vitamin D deficiency 
diet had been maintained, either separately or m combina- 
tion w ith cod liver oil 

Fig 7 Erperiment 2, Group 4, Rat No i Normal 
stock diet Photomicrograph of tibia of rat in the control 
group of the second experiment This shows strong bone 
union w ilh the abundant callus completely ossified 

those in Group i, these rats were using the 
fractured leg within 2 to 3 weeks after frac- 
ture Within 4 to 6 weeks, function of this 
extremity appeared to be entirely normal 
Some of the rachitic rats did not recover use 
of the fractured extremity Toward the end 



Fig 7 
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l»roup 3 

Fig 8 Exp«oment 3 UotntircnocMms anoiroal stock diet and the ratsof Croup ? nhich retcntd 

after fracture of the tihie of all of Cht surviving rats in rtiracbUicdw-twithlhecolh er oil suppiemeni are more 
Croups 4 I and 3 These roentgenoj rams sbo* that tke advanred than are thoie of the rats which were icpt con 
deve'c^nv'ntof the bones and the rate anddegreeofbealing stantly on the deficiency diet (Group r) 
of the fractured tibiji of the rats of Group 4 nbicti nerelrf 

of the txpenmtnt the ralb ltd the* normiV liettnrtt. botie ■an^on tyGUtjed tn the rats with 
stock diet M ere nearly twice as largi* Sa were active rickets The rickets in the rats of Group 
those of an} othergroup \il of the rats were i continued actne throughout theeTporiment 
saenftted 6 weeks after fracture The pooled At the termination of the etpenment inor 
blood trom each group was analyzed for mor game phosphorus of the rachitic group was not 
^anic phosphorus and calcium The fractured as low as it had been m the same group m 
bones were removed roentgenographed tuced Ixperimenti 

In celloidin, and microscopic sections wen. pre In Group 2 m which cod In cr oil was added 

pared The results were quite similar to those to the rickets proelucing diet at the lime of 
obtame^J n/th the compound fractures No fracture and continued until the end of the 
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Fig II 

Tig 9 Experiment 3, Group i, Rat No 3 Active 
rickets 43 days after fracture Photomicrographs (lo« and 
high power) showing active rickets There is angulation at 
the site of fracture Note the feeble attempt toward 
osteoplastic union between the ends of the fracture frag- 
ments, the poorly calcified, but moderately abundant sub- 
periosteal fibrous, a, and cartilaginous, A, callus, and the 
partial absorption of the thm cortices of the fracture frag- 
ments contained within the callus 
hig 10 Expenment 3, Group 2, Rat No i Active 
rickets when fractured, then cod liver oil added Photo- 
micrograph 43 days after fracture The rickets is healed 
The fracture has united and the callus is moderately well 
ossified \ small area of fibrous tissue, a, is still contained 
within the fracture site 

lig II Experiment 3, Group 3, Rat No i The cod 
bier oil supplement was added to the rickets producing 



Fig 12 


diet 3 weeks before fracture and continued throughout the 
expenment Rickets did not develop The tibia of this 
animal is smaller and the cortices are thinner than those of 
the rats on the control stock diet The fracture has healed, 
but in the line of fracture there is a transverse zone of 
decreased density representing an incomplete pseudar- 
throsis partially filled by fibrous tissue Cortices of the 
fracture fragments have been extensively absorbed but the 
medullary canals of the 2 fragments are still separated by a 
thin zone of cortical bone 

Fig 12 Expenment 3, Group 4, Rat No 3 Norma! 
stock diet No nckets Photomicrograph 43 days after 
fracture The tibia is larger and tbe cortices are thicker 
than are those of other groups There has been complete 
osseous union at the site of fracture vnth rc-cstablishment 
of most of the medullary canal Absorption of the cortices 
of the fracture fragments is still incomplete 
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Chart » Expenmefit 3 rate of uown ot aimpJe fracture* of tibia frats) This 
chart prepared from studr of iberotntgooosnm and the blood chemittry detenu 
natwMQf the tit»u edinEcpenraentj dfuplicatetit/Kfindu’K charted for Faperiwent t 
m nbieh the fracture* « ere oi abooe* and nere coTrpcanded Tt* tsc<rg*ue pbo» 
pbate factor i* seen to be of greater tignificance than tneperrenta^e of calcium a* far 
a* the rate or degree of fracture healing is concerned 


experiment all of the fractures united and the 
ammafs \\ etc usin^r the extremities normaIf> at 
the time thej were sacrificed The bores of 
the rats in Group a were larger and better 
formed than those of Group * The tractures 


m the group fed the normal stock diet united 
Within » to 3 weeks the bones were largt' and 
the meduWarj cansh had been restored 
We were reasonably conxinced from Expeii 
meet 2 that a w ell balanced stock diet led to 


T\BLE Itl —EXPERIMENT 3 SfbfPLE FRAC 

rrrftEs or ost rrstA akacvscs op pooled 
BLOOD op the RAT<4 OF EACH OROOP 43 
DA\S AFTER fracture 


PROTOCOL OF EWERlUiNT 3 RE5TJ1TS OF 
XlTAT EX41fiJfirrON5* 
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the development of healthier, stronger bones 
which healed more rapidly following fracture, 
and the quality of union was much better than 
in the bones that were atrophic because of 
subacute vitamin D deficiency as noted in 
Group 3 of Experiment i, or in the case of 
active rickets We decided to attempt to con- 
firm or to correct this impression by repeating 
Experiment 2 and including Group 3 

EXPERIMENT 3' SIMPLE FRACTURES OF TIBIA 

The plan of Experiment 3 was identical 
with that of Experiment 2, with the exception 
that Group 3, which included the rats fed the 
rachitic diet plus cod liver oil for 3 weeks 
before fracture and continued after fracture 
until they were sacrificed, was included. These 
rats were sacrificed 43 days after fracture and 
the pooled blood from each group was ana- 
lyzed for its calcium and phosphorus content. 
The results of this experiment are shown in 
Table III and more graphically in Chart 2 
The results of the analyses of the blood 
serum pooled from the rats of each of the 4 
groups in Experiment 3 show findings quite 
similar to those of Experiments 1 and 2 
The photomicrographic sections show bet- 
ter development of the bones and better heal- 
ing of the fractures of the rats fed a normal 
stock diet than could be demonstrated in any 
other group (Fig 7) There was no osseous 
union of the fractures in the group that still 
had active rickets Healing of the fractures, 
the quality of bone, and the restoration of 
function seemed to be in direct proportion to 
the maintenance or re-establishment of the 
normal content of inorganic phosphorus in the 
blood serum. 

DISCUSSION 

The histology of healing fractures in rats fed 
diets low in total salt, calcium, and phos- 
phorus, and in rats fed normal diets, has been 
described m detail by Downs and McKeown. 
Using a similar technique, Goisman and Com- 
pere were able to demonstrate that the healing 
of fractures of atrophic bones produced by a 
diet low in calcium progressed to a stage of 
complete bony union at a rate comparable to 
that observed in animals fed a normal stock 
diet The total amount of bone laid dowm in 


repair was less and the new trabeculae and 
cortices of the bone were definitely thinner in 
those animals fed the deficient diet than in 
those constantly receiving a diet adequate in 
calcium In some instances union of the atro- 
phic bones occurred more quickly although the 
quality of the union was never better than the 
quahty of the bone which had been fractured. 

In the study which is presented here, it 
w'ould seem quite definite that fractures of 
bone affected by^ active rickets heal poorly 
Fibrous union occurred, but calcification was 
delayed in each instance by active rickets. 
Non-osseous union and pseudarthrosis wmre 
found in the majority of the fractures of ra- 
chitic bones after the rats were sacrificed As 
demonstrated from observation of rats, from 
the roentgenograms, the blood chemistry de- 
terminations, and photomicrographic sections, 
the ammals which were kept 011 a normal slock 
diet throughout, without additional supple- 
ment of vitamin D, developed more rapidly, 
were definitely larger, had longer and larger 
bones, and the fractures healed more promptly 
than did the treated or untreated rachitic 
rats. Normal function was restored in from 2 
to 3 weeks with complete bony union of the 
fractures and restoration of the medullary 
canals both in the compound and in the simple 
fractures. The rats which were fed the rickets- 
producing diet until the time of fracture and 
then were treated by adding cod liver oil as a 
supplement until they were sacrificed, showed 
healing of the rickets and of the fractures 

The results obtained in the rats of Group 3 
which were fed the vitamin D supplement in 
addition to the rickets-producing diet from 
the time of the begmning of the experiment 
were similar to those of Group 2, which had 
the vitamin D supplement added at the time 
of the fracture. In neither of the 2 groups did 
the rats grow as large, the bones as long, the 
cortices as thick, nor the diameter of the shafts 
as wide as did the rats fed the unre-enforced 
stock diet, and fractures were definitely slower 
in healing. 

In the previously reported study of Goisman 
and Compere, it was sbon n that the adminis- 
tration of an excess of vitamin D or calcium 
carbonate or both of these elements to the diet 
of rats previously fed a diet low in calcium or a 
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normal stock diet, did not hasten the rate or 
thequahtj of theheahngoffractures Grauer, 
and Jones and Robson have demonstrated 
degenerative changes m the bones, and re 
tardation heahng of fractures as a result of 
the feeding of excessive or toxic doses of \ua 
tnin D 

Our studies indicate the importance of in 
eluding in the diet sufficient vitamm D to 
supplv the basal requirement for the growth or 
repair of bones of growing animals Wt ma} 
postulate a ne.d of vitamin D supplement for 
adults whose diet may have been deficient in 
mineral or \itamin content producing ostto 
porosis or osteomalacia Where either tvpe of 
skeletal change is demonstrated we may be 
justified in prescribing vitamin D in thera 
peutic amounts It Avould seem reasonable to 
assume that such therapy would be of value m 
the treatment of tractures in these t}'pes of 
cases Knofiach has reported that vitamm D 
added to the diet of patients over 55 years of 
age Bided greatly in fracture healing but he 
was not able to see any benefit from (he vita 
mm D supplement in younger patients If 
true, these observations would seem to indi 
cate that chrome vitamm D defiaencj (sub 
clinical) IS common among elderly pitienfs 

Within the past fiw years many clinicians 
have been prescribing enormous dosesof vita 
min 0 in the form of purified concentrates 
Some of them have advocated both the addi 
tion of vitamm 0 and calcium to the diet of 
patients who had sustained fractures Unless 
these patients are suffenn}, from chrome or 
acute vitamin 0 deficiency it is possible that 
such excessive amounts of vitamin D con 
centrates may cause non union or delayed 
union «ince prolonged use of such large doses 
of vitamin 0 may not only delay healing of 
fractures but product dcfccnerativt diangrsin 
the bones of experimental animals 

CONCLUSIONS 

1 Acute Vitamin 0 deficiency in growing 
rats if continued long enough to produce ac 
tive rickets, may cause delayed or non muon 
of fractures 

2 The addition of v itamin 0 in therapeutic 
doses to the rickets producing diet was found 
to prevent or to heal the rickets and to bnng 


about more rapid and a better quality of heal 
mg of fractures of the bones of rats 

3 Bone growth and development was cl^f 
wutely retarded in the rats kept constantly on 
thevitamin0 and phosphoruj deficiency diet 
In each of the experiments the rats in this 
group were smaller, the bones shorter and 
more fragile than were those of the other j 
groups 

4 Rats receiving no vitamin D supplement 
but kept consistentfi on the ued balanced 
stock diet developed more rapidly, and at the 
termination of the experiment were twice as 
large as those in the other 3 groups The 
bones wi re proportionately larger and stronger 
and fractures in the bones of the rats in this 
group healed more rapidly, function was rt 
stor^ more promptly, and at the end of the 
experiment it was difficult to obstne any 
defect in the appearance or the function of the 
extremity m which the fracture had otcuried 
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STUDIES OF THE ANALEPTICS I CORAMINE 

R W WHITEHEAD MA,MD,andW B DRAPER, MS MD, 
Denver, Colorado 


I N a previous paper (4) dealing vith the 
acute safetj of ether, diviniJ ether, and 
chloroform, we emphasized the fact that 
sn anesthetic death should be regarded 
as a failure of resusatalion The studift, of 
resusatation from respiratorj arrest produced 
by these drugs sboned that prortipt arUTa^ 
respiration combined with the administration 
of oTygen is highly efficient In pracUce, these 
measures are usuallv supplemented hv one of 
the analeptics We are attempting m this 
senes of studies to determine the value o/cer 
tain of these drugs for this purpose 
Among the analeptics, one of the most 
commonly emplojed is pjndtne beta car 
home acid diethylamide, studied extencively 
hy Uhlmsnn in i<}24 and popularly inOKu as 
"coramitip '' ThlS8UbstancenreputedtohJ^e 
an “awakening action” in various types of 
narcosis and to stimulate the severely de 
pressed respiratory center Although numer 
ous ei^ieriments have been conducted to de 
tertnme its value in barbiturate and avertm 
rULtco.is, there have been few controlled stud 
i(>s dealing with its antidotal action against 
the inhahtion anesthetics 
The etperiments reported in this paper deal 
With the effect of coramme upon the mmimal 
dose of tther and of c-hloroform required to 
pr<Kf..oe respiratory arrest in dogs and mth 
Its influence upon the probability of resusata 
tion from a rapidly administered overdose of 
the^e ag' nls 

THE EVALUATION OF AN ANALEPTIC 
The satisfactory clinical determination of 
the value of an analeptic presents two senou» 
difficulties wfuch anst? /rorn the necessary 
absence of control eTperiments In the first 
place, the physician can never be quite sure 
that the dose of the depressant acting would 
be certaitilv fatal in the absence of treatment 
Seiondlv, be is not free to use his patients 

from the Department o/ Phv iolo"v »nJ Phinnacol®^ Lm 
\ersity of Colorado S bool ol Medicine 


condition as an opportunity for an capen 
mental study of a drug but must do every 
thing m his power to nid recovery Acceptable 
evidence of tfic value 0/ an analeptic is almost 
impossible to obtain under these handicaps 

The laboratory worker has the great ad 
tanfage of being able to administer deliber 
ately a measured fatal dose of a depressant 
to his etpenmental animal under a standard 
ized set 0/ conditions He j< thus enabled to 
assay the antidotal efficiencv of an analeptic 
agent against doses of the depressant known 
to be fatal This type of data can be obtained 
only m the eTpenmental laboratory 

As the following brief analysis shows the 
antidotal action of coramme varie« with (i) 
fhe phy<iological conditions CTisting at the 
moment, (i) the dvpfh of the narco«is, (jl the 
particular depressant against which it is em* 
ployed, and (4) the dose ol the drug 

I Phystologtcal conditions at the montenl 
The response ol the cells ol the respiratory 
center to a stimulant la an etpression of their 
speaalized function Here, as elsewhere la the 
body, anotemia inyures the specidlized iunc 
tion first Consequently, as asphyxia becomes 
more acute the vigor of the center s response 
to stimulation progressively diminishes with 
ihe result that the best of the analeptics be 
come unre) able /ust nhen tb«r action is 
needed most 

Not onJy do the respiratory stimulants lose 
most of their potency m the ertremity of 
aiphy tia but, occasionally , after producing a 
brief and ineffectual action they actualh ap 
pear to hasten cessation of breathing Not 
infrequetrtiy, we have seen this ‘therapeutic 
paradox dev elop during the course of our 
eacperiinwvts, and it is out observation that 
such animal Tie usually difficult to resusa 
tdte 

The explanation for this phenomenon is 
probably as follows Intcnsiflcation of the 
aicUvity of the rv-piratory neurons netessardy 
increases their rate of oxygen consumption 
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If this increased activity fails to improve their 
oxygen supply immediately, acute anoxemia 
and death of the center 'will quickly follow 
Whether or not, therefore, the injection of an 
analeptic w'ill precipitate failure of breathing 
by this mechanism depends upon the ability of 
the stimulated respiratory and circulatory 
functions to increase the oxygen supply to the 
medulla without delay. For this reason, when 
an analeptic is injected in the treatment of 
asphyxia, particular care should be taken to 
maintain a free airway and to enrich the oxy- 
gen content of the inspired air 
If our understanding of the physiology of 
this condition is correct, oxygen is the best 
and probably the only safe respiratory stimu- 
lant for use when asphyxial death is imminent. 

2 Depth of narcosis The first compre- 
hensive investigation dealing with the antago- 
nism of coramine to the narcotics was carried 
out by Kohlhoff (1928) He found that cora- 
mine (50 milligrams per kilogram intraven- 
ously) interrupted a moderate paraldehyde 
narcosis in rabbits for a period of about 10 
minutes An increase of this dose, or, the ad- 
ministration of a series of injections within a 
short time, did not strengthen this effect In 
deep narcosis the response to even large doses 
of coramine was very slight Killian reported 
that coramine overcame the light narcosis 
produced in rabbits by a dose of 150 to 200 
milligrams per kilogram of avertin Barlow, 
on the basis of a very large series of experi- 
ments, concluded that coramine will not over- 
come the deep narcosis produced in rabbits by 
3po milligrams per kilogram of avertin A 
similar difference between the antidotal action 
of coramine against light and deep narcosis 
was observed by Guns This worker obtained 
stimulation of respiration during very light 
chloroform narcosis only. In the presence of 
deep chloroform narcosis it produced either 
no effect or was actually a depressant to the 
respiration In rats Wagner found that cora- 
mine had an awakening effect in light chloral 
hydrate narcosis but ■when used against a 
deep narcosis the duration of sleep was pro- 
longed Similar results are reported by Zipf, 
Wmdschus and Kokoschka 
We may conclude, therefore, that the anti- 
dotal action of coramine is experimentally 


demonstrable against only the lighter levels 
of narcosis An antagonism against the deeper 
levels of narcosis has not been satisfactorily 
shown There is even considerable evidence 
that under these circumstances coramine may 
act as a synergist to the depressant 

3 N alure of the depressant Kohlhoff found 
coramine somewhat more antidotal to paralde- 
hyde than to chloral hydrate According to 
Maloney and Tatum, coramine is more or 
less capable of stimulating the respiratory 
center depressed by urethane, chloral hy- 
drate, avertin, and ether but is ineffective 
against barbiturate depression Completely 
negative results were obtained by Axmacher 
against barbital narcosis in rabbits Moritsch 
found that 40 milligrams per kilogram of 
coramine intravenously definitely deepened 
barbital narcosis in rabbits On the other 
hand, Lendle obtained marked stimulation of 
the respiration depressed by morphine When 
pernocton or avertin was used he found that 
coramine prolonged the narcosis 

It is evident from the experiments cited 
that the antidotal efficiency of coramine prob- 
ably varies with the depressant 

4 Dose of coramine Eichler and Klein 
found that 100 milligrams per kilogram of 
coramine intravenously improved the de- 
pressed respiration produced m rabbits by 
200 milligrams per kilogram of avertin but 
when a higher dose of coramine was used 
(above 120 milligrams per kilogram) the 
respiratory depression was intensified Ma- 
loney employed coramine against the depres- 
sion produced in rats by 200 milligrams per 
kilogram of barbital TMs dose of barbital is 
only two-thirds the minimum lethal dose for 
rats and of itself produced no fatalities in the 
untreated controls Doses up to 150 milli- 
grams per kilogram of coramine had no 
demonstrable antidotal action When the de- 
pression rvas treated by 200 milligrams per 
kilogram, the animals were aroused for an 
average of i hour but subsequently became 
renarcotized and, as compared vdth the con- 
trols, recovery from the poisoning W’as de- 
layed After a dose of 300 milligrams per 
kilogram of coramine the narcosis was light- 
ened for a time but soon a convulsive state 
developed which later passed into a deep de- 
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pression during which over 6o per a nt of the 
animals died as compared with none o{ the un 
treated controls When the dose of corarninc 
was increased to 400 milligranas per kilogram 
th{ depression was deepened Avithoul evidence 
of a prelimmarj awakening action and all the 
animals died From Maloney’s extenaiye ex 
periments therefore it appears that the 
smaller doses of coramme have no antidotal 
action against barbital m rats and that the 
larger doses are so consistently synergistic to 
its toxic effects that a combination of the 2 
drugs results m a high mortalitj 

Hildebrandt concludes m his recent review 
of the ayailabh data that although a degree 
of antagonism to depressants may be elicited 
With the lower doses of coramme, the use of 
higher doses is apt to intensify the depression 
This IS m sharp contrast to the y lew frequently 
expressed m the clinical literature (Wood) to 
the effect that coramme possesses a viide mar 
gm of s>afetv This assertion is probably true 
^hen restricted to the margin faettteen the 
doses causing rcspirator> stimulation and 
death of unnarcohzed animals It is appar 
ently quite incorrect nhen applied to the mar 
gin. between the doses causing respiratory 
stimulation and respiratory depression 0/ 
deeply nareotiied animals 

TECHNIQUE EUPLOiEU 

Pleasured per kilogram doves of ether and 
chloroform were admint^tercd Co healthy 
mongrel dogs by the method described in a 
previous paper (4) In brief the apparatus is 
essentially a dosed soda lime absorption sys 
tem having approximately 5 5 liters capaatj, 
within which the anesthetic is volatilized in 
an atmosphere of pure oxygen The mask 
contains a rubber diaphragm through which 
by meanx of a syringe and needle, the dose of 
the anesthetic is injected on to a wire screen 
for volatilization The mask is fitted tightly 
to the dog s muzzle by means of a rubber face 
piece Every effort was made to prevent gas 
leakage at this point and the entire system 
was checked frequently for leaks Volatihza 
tion of the anesthetic is rapidly completed 
and the drug develops Us maximum effects 
within an average period of 2 minutes Fxpen 
menls were performed at intervals of 4 days 


The minimal dose of each of the two anes 
thetie required to produce an apparently 
permanent respiratory arrest was established 
for each animal by repeated experiments For 
this purpose the initial dose employed was 
below the average of the series It was then 
mcreasedor decreased as required until we had 
determined the amount of the drug which pro 
duces an apparently permanent respiratory ar 
rest m not less than 3 of 3 consecutive expen 
mentsandwhtch.when reduced by lopcr cent, 
produces arrest m not more than 1 of 3 consecu 
(ivecxpenments Whenthcrcspiratoryparaly 
SIS had lasted 1 5 seconds the mask was rcmo\ td 
and the animal was resuscitated by artificial 
respiration and the administration 0/ oxygen 
After the minimal dose for respiratory arrest, 
as defined abovi, had bcfn determined for 
each individual dog a second senes of 3 anes 
thesias each consisting of the minimal dose for 
respiratory arrest was administered As soon 
a$ the animal passed into surgical anesthesia 
a dost of 37 5 milligrams per kilogram of 
coramme was injected intravenously (This 
dose of coramme is equivalent for the average 
adult human to 10 cubic centimeters of the 
commercial 25 per cent solution ) In the 
event of respiratory arrest the ammal was rc 
suscitaled b\ the sami method used for the 
controls 

The use of this technique has enabled us to 
study the influence of coramme upon the in 
dividualfy determined minimal dose for respi 
ratory arrest of ether and of chloroform for 
dogs and to assay its efficiency as an aid to 
resuscitation following the minimum cer 
tamly fatal dose of these agents 

EXPERIStENTVI. RESULTS 

In the 19 animals given chloroform the 
minimal dose for respiratory arrest ranged 
from 0145 cubic centimeters to 0357 cubic 
centimeters per kilogram with a median of 
o 185 cubic centimeters per kilogram It 15 
ofmteresttonotethat by analogy thiswould 
place the fatal dose of chloroform admmis 
tered by the closed technique at less than 13 
cubic centimeters for an average adult human 
Undoubtedly manv would die following a 
much ‘ujiallcr dose The potency of the 'ola 
tile anesthetics rapidly administered m a 
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closed system is thus much greater than is 
generally realized The probable explanation 
for this phenomenon lies in the fact that, fol- 
lowing a very rapid absorption the vital cen- 
ters of the medulla receive an unduly large 
proportion of the drug as compared with the 
rest of the body The danger associated with 
very rapid induction of anesthesia is obvious 
In the 10 animals given ether the minimal 
dose for respiratory arrest ranged from i i 
cubic centimeters to 2 8 cubic centimeters per 
kilogram with a median of i 75 cubic centi- 
meters per kilogram 

The individual variation in susceptibility 
shown in our control experiments may appear 
unduly large to those unfamiliar with bio- 
logical assay, but is probably no greater than 
has often been encountered in similar studies 
both in animals and in man This question of 
individual variation in susceptibility was dis- 
cussed in some detail in our previous paper (4) 
Although the various individuals of a popu- 
lation undoubtedly differ greatly in suscepti- 
bility, it has been our experience that the 
susceptibility of any one dog tends to remain 
constant during a considerable senes of anes- 
thesias That our dogs responded consist- 
ently is clearly shown by the great reduction 
in the percentage of respirator}' arrests ob- 
tained when the minimal dose for respiratory 
arrest was reduced by 10 per cent The accu- 
racy of our method for determining the mini- 
mal dose for respiratory arrest of inhalation 
anesthetics is also illustrated by the fact that 
both the median minimal doses for respiratory 
arrest of ether and chloroform in this series of 
animals are within 6 per cent of those found 
in our previous group (4) In both series of 
dogs the ratio of the chloroform-ether minimal 
dose for respiratory arrest was found to be 
194 We recognize, of course, that such ex- 
act correspondence of results must be acci- 
dental but we feel that our method provides 
controls of sufficient accuracy to permit bio- 
assay of the analeptic action of drugs Our 
results are briefly summarized in Table I 
It IS apparent from Table I that, although 
the percentage of respiratory arrests can be 
diminished by reducing the minimal dose for 
respiratory arrest of the anesthetic by 10 per 
cent, the use of coramine is without effect. 


TABLE I.— INELUENCE OF CORAMINE ON THE 
MINIMAL DOSE REQUIRED TO PRODUCE 
RESPIRATORY ARREST 


Ether 

Respira- 

tor) 

arrests 

Non- 

arrests 

Total 

adminis- 

trations 

of 

, D R A 

Per cent 
of arrests 
to total of 
adminis- 
trations 

*M D R ^ alone 

2S 

8 

36 

78 

D R A plus coramine 

21 

7 

1 2S 

75 

M D R A reduced by 

10 per cent ' 

4 

12 

16 

25 

Chloroform 





M D R A alone 

57 

7 

64 

89 

M D R A plus coramine 

45 

S 

so 

go 

M D R A reduced by 

10 per cerit 

6 

29 

35 

17 


=*The M D R A is the (M)mimal (D)ose required to produce (R)es- 
piratory (A)rrest 


CORAIJ^IINE AS AN AID TO RESUSCITATION 

Every scientist recognizes the truth of the 
ancient maxim, “The proof of the pudding is 
seen m the eating ” Similarly, claims for 
analeptic action are best tested during re- 
suscitation Unfortunately, this fact has not 
always received the consideration it deserves 

During the course of the experiments de- 
scribed we have carried out 161 resuscitations 
from the measured minimal dose of ether and 
chloroform for respiratory arrest This has given 
us the opportunity to determine the influence 
of coramine upon the probability of resuscita- 
tion In 95 control experiments, resuscitation 
was carried out by means of artificial respira- 
tion and the administration of oxygen alone. 
In the remaining 66 experiments, 37 5 milli- 
grams per kilogram of coramine were injected 
intravenously with the onset of surgical anes- 
thesia Fifteen seconds after respiratory arrest 
the animal was resuscitated by the same means 
emploj'ed for the controls Our experience is 
summarized in Table II 

As Table II shows, there were no failures to 
resuscitate from the minimal dose of ether 
required for respiratory arrest in 53 attempts 
cither with or without coramine. We have 
been unable, therefore, to obtain any informa- 
tion concerning the value of coramine in the 
treatment of ether overdose There was no 
indication that coramine increased the ease or 
speed of resuscitation Occasionally, a tempo- 
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TABtE n — iJvrxuivcE oe co’jajixve ov the 
PSOBABUIT\ OF RESUSCITATION 



fAj'rest >5 •*' ('D nim»l(D)as«re'lu r»d lop atoiy 


rarj sfimuJadon 0/ the respiration occurred, 
especially ^\hen the injeLtion happened to 
be made relatuely earij in the surgical stage 
0/ anesthesia, but usuaHj this did not persist 
into the late toaic stage 
The higher raortalit> from chloroform over 
dose provides a much better opportunity of 
studjing the influence of coramme upon the 
e.m and certainty of resuscitation As indi 
cated in the table, the use of coramme almost 
doubled the mortality from an overdose of 
chloroform 

importance of the CIRCULftTORY 
EFFECTS OP AN ANAtEPTIC 
Although the respiratory ind circulatory 
functions are equally necfssarj for life yet 
from the viewpoint of resuscitation, there is 
an essential difference By means of artifiaal 
respiration etc it is possible to effiaently 
substitute for failure of breathing but for 
cessation of circulation little or nothing can 
be done The end result, therefore, of my 
attempt at resuscitation depends ultimately 
upon the behavior 0/ the arculation For this 
reason the action of an analeptic upon the 
circulation must be of much greater jmpor 
tance than its respiratory effects Notwilh 
standing this, certain substances considered 
bv pharmacologists to be potential cardiac 
poisons (3 25) have been used as anaJcptics 
Experimental investigations of the arcula 
totv action of coramme have yielded some 
ivhat cgujvocal results It seems well e tab 
hshed that coramme, under favoraWe ar 
cumstances is capable of raising the blood 


pressure Stress and \ an E&veld beheve that 
the pressor effect is due entirely to a central 
action This stimulation of the vasomotor 
center appears to be part of a genera/ired 
meduffary evatation which involves, m addi 
tion, the respiratory, cardio inhibitorv, and 
vomiting centers The results obtained bj 
several investigators indicate that the pressor 
action IS often absent when the blood pressure 
has been foweredbj circulatorj poisons Thus 
Issekutz found that severe arculatory col 
lapse induced by cMarolorm was not un 
proved by coramme On the contrary, it 
caused a prolonged fall m blood pressure and 
dilatation of the heart Somewhat more favor 
abfe results were pbtawed by Rujsu and 
SpSrehez who report a few experiments in 
which coramme apparently prevented ad 
rcnalin chloroform collapse Trendelenburg 
found coramme inactive agoJnst cardiac and 
vasomotor insufBciency whether produced by 
novocain, histamine, or chloral hydrate 
A favorable action on the contractions of 
the isolated heart following perfusion by a 
I so.coo solution of coramme was described 
in i9?4 by UhJmann but a number of sub 
sequent workers (Trendelenburg, Gremcls 
Leyko Gollwitzer Meier, and Peters and 
Visscher) have failed to confirm his results 
The reaults of Peters and Visscher are 
worthy of comment Using the Starling 
heart lung preparation these workers found 
that coramme dilates the heart and diminishes 
Its output and metabolic efficiency 
Thus a review of the available data seems 
to indicate that the central vasopressor action 
of coramme is frequently absent m stveri- 
poisoning and that the drug exerts no sig 
nificant favorable action upon the insnf 
ficient heart Certain investigators have 
found It even definitely mjunous 
The injurious effects upon the chloroform 
poisoned heart observed by Issekutz and 
others are an adequate explanation for the 
fact that, in our hands, the use of coramme 
almost doubled the mortafity from an over 
dose of chloroform 

SLIIMVPY AND COVCl USlONS 
t A new method for the determination of 
the analeptic V alue of drugs is proposed 
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2 Coramine does not increase the dose of 
ether or chloroform required to produce respi- 
ratory arrest in dogs 

3 Resuscitation by means of artificial res- 
piration and the administration of oxygen 
from respiratory arrest produced by meas- 
ured doses of ether was uniformly successful 
in 53 attempts with or without the use of 
coramine There was no evidence that cora- 
mine increased the ease or speed of resusci- 
tation 

4 In 63 experiments, during which respi- 
ratory arrest was produced by measured 
doses of chloroform, there were 4 or 6 per cent 
failures to resuscitate by means of artificial 
respiration and oxygen In 45 similar experi- 
ments in which, in addition to this procedure, 
coramine was injected just before respiratory 
arrest, there were 5 or 1 1 per cent failures to 
resuscitate Thus, the use of coramine, in our 
hands, almost doubled the mortality from an 
overdose of chloroform 
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CERVJCj^L stump carcinoma 

MARIOM E BLACK MD Cleveland, Ohio 


A CLINICAL studj of a senes of our 
/\ rases of carcinoma of the cervix \\as 
/"“V prompted bj the increasing number 
ot cancers ot the cer\ix \\c ha\e seen 
following supraccrxicai h>stercctom> Over a 
<; jear period, from Julv rq^a, to Jul>, 1937, 
234 consecutive <ases of carcinoma of the 
cervix were admitted to the Uriiversit> Hos 
pitais of Western Reserve Ifniversilj Tht 
diagnosis m each case was substantiated b> a 
histological stud> of tissue removed by biopsy 

AOE INCIDENCE, RACE, AND RARITY 

On admission, 157 patients (67 per cent) 
were betw ecn the ages of 40 and 60, 39 (.16 6 
per cenO were over 60 >ears of age There 
were 3S patients under 40 >ears of age, 7 
patients were between 25 and 29 jears "niefe 
were 9 patients betw een 70 and 79 years The 
youngest patient was 25 years of age the 
oldest 73 jears The average age for the 
entire group was 40 vears (Table I) 

There were 190 (81 a per cent) white pa 
Uents, and 44 (188 per cent) colored The 
multiparc numbered 211 (90 per cent), 
there wore 23 (9 8 pet cent) nullipar® 

menopause MFNVRCHE RCLATlONSinP and 
REGCLVRITY OF THE MENSTRUAL CYCLE 
In this group data were complete in 215 
cases Sixtv two patients (288 per cent) m 
the premenopausal group had not exhibited 
anv of the nervous manifestations of the 
menopause md their periods had been regular 

Irom the Depaftmrnt of 01»Utric »n 1 < >neroloor We Uni 
Reserve Umvfrsitv b tool of Jlelicine inUheLnivefstj Hos 


TABLF I —AGE INCJDPNtE 


JO~tQ 

■iO~49 

SO-S9 

60-69 

70-79 


prior to the onset of symptoms One hundred 
five patients (48 8 per cent) were definitely in 
th( menopause when their symptoms bc^an 
fn 4Spa{ients^22 3 per cent) no definite sy mp 
toms of the menopause existed except itreg 
uKr bleeding which mav have been due to 
the existing carcinoma 
This group includes the iq patients who had 
had a supracervical hysterectomy 
The prt and postmenopausal groups were 
checked for the age at meriarche, and the 
records were complete m 1O4 cases In the 
postmenopaasaj group tog had an average 
menarchc age of 135 years The premeno 
pausal group of 56 cases had an average 
menarchc age of 13 5 years 
From the records iSi cases were obtained 
with accurate menstrual history In the post 
menopausal group 117 (6 j 2 per cent) had a 
regular cycle up to the menopause 4 (2 2 per 
cent) had an irregular cy tie In the prcmi no 
pausal group 60 (3'> 9 per cent) had a regular 
cycle, X (o 5 per cent) had an irregular cycle 
The occurrence of carcinoma as to premeno 
pausal and postmenopausal grouping con 
forms to the age incidence of the entire group 
studied The menarchc relationship and the 
regularity of the menstrual flow were similar 
to that found in a group of non cancerous 
patients (Table II) 


TABLE It 

Menopausal KelaUonship 

rtcmenopausxl 

Pvstmenopauval i°5 

IntenneUute 4S 

Menatche ReUuon»hip 


Fremeiaop lUsM 5^ 

Fostmeoopauval 

Regularity of the MenstruU Cycle 

Fbstmenopati^l Regular i‘> 

eroup Irregular 4 

PmneRo]^u»l Regular °° 

group Irregular > 


i8 S 
4? S 
JJ 3 



U 5 
'3 S 
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TABLE III.— ASSOCIATED LESIONS AND BRE- 
VIODSLY EXISTING PELVIC LESIONS 
Patients 


Type of lesion 

Number 

Per cent 

Fibromyoma uteri 

16 

6 8 

Secondary anemia 

14 

5 9 

Si^philis 

13 

S 5 

Diabetes mellitus 

9 

3 8 

Salpingitis, chronic 

e 

2 S 

Atypical hyperplasia endometrium 

s 

2 I 

Pyometra 

4 

1 7 

Ectopic pregnancy 

s 

2 I 

Pelvic abscess 

3 

I 3 

Carcinoma elsewhere 

3 

1 3 

Procidentia uteri 

I 

0 5 


ASSOCIATED LESIONS AND PREVIOUS 
PELVIC LESIONS (TABLE III) 

The occurrence of fibromyoma in this group 
was the most frequently associated lesion, oc- 
curring in 1 6 patients (0 8 per cent) There 
was a surprisingly low number of patients 
with secondary, anemia, 14 (5 9 per cent), in 
view of the fact that the most common com- 
plaint was vaginal bleeding 
Diabetes occurred in 9 (3 8 per cent), and 
syphilis in 13 (5 5 per cent) The degenerative 
diseases, generalized arteriosclerosis and hy- 
pertensive cardiovascular disease, were the 
most commonly found, which would be ex- 
pected in a group of patients in which the 
average age is 49 years Ten patients had gall- 
bladder disease or their condition had been 
previously diagnosed as such 
The most common associated pathological 
lesion of the pelvis, excepting fibromyoma, 
was chronic salpingitis in 6 (25 per cent) 
patients Five patients (2 i per cent) had 
atypical hyperplasia of the endometrium Five 
(2 I per cent) had had previous salpingec- 
tomies for ectopic pregnancy Four (i 7 per 
cent) had an existing pyometra at the time of 
radiation Pelvic abscess occurred in 3 (13 
per cent) cases One patient had a complete 
procidentia uteri 

Concomitantly with malignancy of the cer- 
vix, cancer occurred elsewhere m 3 patients 
(i 3 per cent), i had an epithelioma of the 
face, r, malignancy of the left breast, and i, 
scirrhous carcinoma of the stomach 

PREVIOUS PELVIC OPERATIONS (TABLE IV) 

A previous pelvic operation had been per- 
formed in 49 patients (20 g per cent) 19 of 
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TABLE IV 
Patients 

Previous pelvic operations 
Unilateral salpmgectora}'^ 
Unilateral oophorectomy 
Unilateral salpingo-oophorectomy 
Suspension of the uterus 
Bilateral salpingectomy 
Bilateral salpingo-oophorectomy 
Bilateral oophorectomy 
Trachelorrhaphy 
Drainage of pelvic abscess 
Interposition operation 
Cauterization of the cervi\ 
Amputation of the cervi\ 
Myomectomy 
Supracervical hysterectomy 


Number Per cent 

7 14 2 

3 6 I 

3 6 I 

3 6 I 

2 41 

2 41 

2 4 I 

2 4 I 

2 4 1 

I 20 

I 2 o 

I 20 

I 20 

19 38 7 


whom had supracervical hysterectomies Sev- 
en patients (14 2 per cent) had unilateral 
salpingectomies Three patients (6 i per cent) 
had unilateral oophorectomies, three (6 i 
per cent) had unilateral salpingo-oophorec- 
tomies, three (6 1 per cent) had suspensions of 
the uterus Two patients (4 i per cent) had 
bilateral salpingectomies, 2 (4.1 per cent) had 
bilateral salpingo-oophorectomies, 2 (4 i per 
cent) trachelorrhaphies, 2 (4 1 per cent) bi- 
lateral oophorectomies, and 2 (4 i per cent) 
drainage of the pelvis for a pelvic abscess 
One patient each had the followdng' inter- 
position operation, amputation of the cervix, 
and myomectomy 

PRECEDING SYMPTOMS AND THEIR DURATION 

(tables v and vi) 

The predominating symptom was vaginal 
bleeding, occurring in 187 patients (79 9 per 
cent) This varied from intermenstrual spot- 
ting to menorrhagia and metrorrhagia Vag- 
inal discharge occurred in 94 patients (40 i 
per cent), in the form of a foul, watery, white, 
or brown discharge A watery discharge ivas 
the most common type found Backache oc- 
curred in 28 (ii 9 per cent) Loss of weight 
was noted in 26 (ii i per cent). Bleeding, in 
the form of spotting only after intercourse or 
douching was present in 24 (10 2 per cent), 
not associated with any other type of bleeding 
and apparently entirely due to trauma There 
was frequency of urination, dysuria, or noc- 
turia in 46 (19 6 per cent), and constipation 
in 12 patients (5.1 per cent) The majority of 
the patients had 2 or more of the above sjrnip- 
toms. There W’erc 25 patients who had no 
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A CLINICAL studj ol a senes of our 
/\ cases of carcinoma of the cervix was 
r \ proroptcfl b> the increasing number 
of cancers of the cemt wc ha\c seen 
followingsupraccnical h%sferectom> Oiera 
5 > ear period from Julj 1^32 to Jul> 1937 
234 consecuti\L cases of carcinoma of the 
cersix were admitted to the UnivirsiU Hos 
pitals of \\estern Reserve University The 
diagnosis in each case was substantiated b> a 
histological study of tissue removed b> biopsj 


AGE INcroESCE, EaCE AVD ptRITV 
On admission 157 patients (67 per cent) 
w ere betw ecn the ages of 40 and 60 , 39 (1 6 6 
per cent) were oser bo years of age TTicre 
were 3S patients under 40 years of a},,e 7 
patients were between jj and 29 years There 
were 9 patients between 70 and 79 years The 
youngest patient was 25 years of age the 
oldest 73 years The a\erage age lor the 
entire group was 4.9 years (Table 1) 

There wore 190 (Si 2 per cent) nhit< pa 
tients, and 44 (ib 8 per cent) colored The 
moUipars numbered 2it (902 per cent), 
there were 23 (9 8 per cent) nuUiparx 


MPNOPVtSE llENARCnE RELATiONSIlIE AND 
RECULARlrv or THE UENSTRlAt CytJE 


In this group dat4 were complete in 213 
cases SiTty tTfo patients (2S8 per cent! in 
the premenopausal group had not exhibited 
any of the nervous manifestations of the 
rnenopau«e and their penods had been rcjmlar 


rtom tht Depirtroent of Obtt«tncs 
Re'^e I riiversity School ol y|edicin« 
pitili 


prior to the onset of symptom> One hundred 
five patients (488ptrccnt) were definitely in 
the menopause when their sy mptoms began 
fn 4b patients (22 3 percent) nodetimte symp- 
toms of the menopause existed except irreg 
ular Weeding which may have been due to 
the existing carcinoma 
This group includes the 19 puticnts whn had 
had a supracervical hysterectomy 
The pre and postmenopausal groups were 
chcckerl for the age at menirchc and the 
records were complete m 164 cases In the 
postmenopausal group 108 had an average 
mcnarchc age of 135 years The premeno 
pausal group of _j6 cases bid an aiwage 
roenarche age of jj ^ years 
From the records 1S2 cases were obtained 
with accurate menstrual history In the post 
menopausa) group 127 (64 2 pa cent) had a 
regular cycle up to tlie menopause, 4 (2 2 per 
cent) had an irregular cycle In the premtno* 
pausa) group 60 (32 9 per cent) had a retfular 
cycle I fc»i per cent) had an irregular eyrie 
The octurrencf of carcinoma as to premeno 
pausa) and postmenopausal grouping con 
forms to the age incidence of the entire group 
studied The menarche relationship and the 
regulaniy of the menstrual flow were similar 
to that found m a group of non cancerous 
patients (T^ble II) 

T\BLE II 

ylenrpausal Relation hip 

PreineiHJPau«»l * 

rovtnienot>auvaf 'o, 4^ 8 

Int nneillUe 48 S 

Meaarchc Relation h'P 


»'S-S9 

3'>~39 

59- 39 

60- 09 

79-79 
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TABLE III —ASSOCIATED LESIONS AND PRE- 
VIOUSLY EXISTING PELVIC LESIONS 
Patients 


T>pe of lesion 

Number 

Per cent 

I'lbromyoma uteri 

16 

6 8 

Secondaiy anemia 

14 

S 9 

Syphilis 

13 

5 S 

Diabetes mellitus 

0 

3 S 

Salpingitis, chronic 

6 

2 5 

Atypical hyperplasia endometnum 

3 

2 I 

Pyometra 

4 

I 7 

Ectopic pregnancy 

5 

2 I 

PeKic abscess 

3 

I 3 

Carcinoma elsewhere 

3 

J 3 

Procidentia uteri 

I 

0 5 


ASSOCIATED LESIONS AND PREVIOUS 
PELVIC LESIONS (TABLE III) 

The occurrence of fibromyoma in this group 
was the most frequently associated lesion, oc- 
curring in i6 patients (6 8 per cent) There 
was a surprisingly low number of patients 
with secondary, anemia, 14 (5 9 per cent), in 
view of the fact that the most common com- 
plaint was vaginal bleeding 
Diabetes occurred in g (3 8 per cent), and 
syphilis in 13 (5 5 per cent) The degenerative 
diseases, generalized arteriosclerosis and hy- 
pertensive cardiovascular disease, were the 
most commonly found, which would be ex- 
pected in a group of patients in which the 
average age is 49 years Ten patients had gall- 
bladder disease or their condition had been 
previously diagnosed as such 
The most common associated pathological 
lesion of the pelvis, excepting fibromyoma, 
was chronic salpingitis in 6 (25 per cent) 
patients Five patients (2 i per cent) had 
at^qiical hyperplasia of the endometrium Five 
(2 I per cent) had had previous salpingec- 
tomies for ectopic pregnancy Four (i 7 per 
cent) had an existing pyometra at the time of 
radiation Pelvic abscess occurred in 3 (i 3 
per cent) cases One patient had a complete 
procidentia uteri 

Concomitantly with malignancy of the cer- 
vix, cancer occurred elsewhere m 3 patients 
(t 3 per cent), i had an epithelioma of the 
face, I, maligiiancy of the left breast, and i, 
scirrhous carcinoma of the stomach 

PREVIOUS PELVIC OPERATIONS (TABLE iv) 

A prcinous pelvic operation had been per- 
formed m 49 patients (20 g per cent) ig of 
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TABLE IV 
Patients 

Pre\'ious pelvic operations 
Unilateral salpingectomy 
Unilateral oophorectomy 
Unilateral salpingo-oophorectomy 
Suspension of the uterus 
Bilateral salpingectomy 
Bilateral salpmgo-oophorectomy 
Bilateral oophorectomy 
Trachelorrhaphy 
Drainage of pelvic abscess 
Interposition operation 
Cauterization of the cervi\ 
Amputation of the cervi\ 
Myomectomy 
Supracervical hysterectomy 


Number Per cent 


7 

3 

3 

3 

2 

2 

2 

2 

2 

I 

I 

I 

I 

19 


14 2 
6 I 

6 1 

6 I 

4 I 
4 I 
4 I 
4 I 
4 I 
2 o 
2 o 
2 o 

2 O 

38 7 


whom had supracervical hysterectomies Sev- 
en patients (14 2 per cent) had unilateral 
salpingectomies Three patients (6 1 per cent) 
had unilateral oophorectomies, three (6 i 
per cent) had unilateral salpingo-oophorec- 
tomies, three (6 i per cent) had suspensions of 
the uterus Two patients (4 i per cent) had 
bilateral salpingectomies, 2 (4 i per cent) had 
bilateral salpmgo-oophorectomies, 2 (4 i per 
cent) trachelorrhaphies, 2 (4 i per cent) bi- 
lateral oophorectomies, and 2 (4 i per cent) 
drainage of the pelvis for a pelvic abscess 
One patient each had the following inter- 
position operation, amputation of the cendx, 
and myomectomy 

PRECEDING SYMPTOMS AND THEIR DURATION 
(tables V AND Vl) 

The predominating symptom was vaginal 
bleeding, occurring m 187 patients (79 9 per 
cent) This varied from intermenstrual spot- 
ting to menorrhagia and metrorrhagia Vag- 
inal discharge occurred in 94 patients (40 i 
per cent), in the form of a foul, watery, white, 
or brown discharge A watery discharge was 
the most common tjqie found Backache oc- 
curred in 28 (ii 9 per cent) Loss of weight 
was noted in 26 (ii i per cent) Bleeding, in 
the form of spotting only after intercourse or 
douching was present m 24 (10 2 per cent), 
not associated with any other type of bleeding 
and apparently entirely due to trauma There 
was frequenej' of urination, dysuria, or noc- 
turia in 46 (rg 6 per cent), and constipation 
in 12 patients (5 i per cent) The majority of 
the patients had 2 or more of the above symp- 
toms There were 25 patients who had no 
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TABLE \ —preceding SVXIPTOMS 
fatjenU 


\afinal bleeding 
Vagusal discharge 
Lon er abdominal pain 
Backache 
Lost of tvetghf 

Spotting after intercourse douching 
Frequency of urination, dysuna 
noctuna 
Constipation 
No history of Wetdirg 


N umUt ttt cent 
l8y 7 p 9 


46 19 6 



TABLE 11 — DLBATION Of S\'i{PTOiiS BEFORE 
DrAG' OS3S 
ratients 

Tife K nb»r PereeW 

meek tor year ,gj o 

r year to «o years 45 » , 


hiatorj 0/ bleeding and whose onJ> complaint 
nas a laginal discharge ustxaJly assouated 
with backache or lower abdommsil pain 

The duration of symptoms laned from j 
neck to 70 years before the diagnosis was 
made There were jg^ patients (79 per cent) 
whose duration of symptoms before diagnosis 
nas X week to r jear 49 patients (209 per 
cent) whose duration 0/ symptoms was over 
t year, and i patient who had shown marked 
irregular bleeding for the past to jears hfost 
0/ this patient s symptoms could be accounted 
for by causes other than the eristing carti 
noma A fair estunate of the average dura 
tion of s>niptoms due alone to carcinoma 
\% difficult to e\aluate Taking the first group 
as a fair estimate the average duration of 
'jmptoms would be 4}^ months The reJa 
tivelj short duration of symptoms and the 
usual finding that the growth has spread 
bejond the cervix as shown m this «!encs 
and as has been stated in the literature, dem 
onstrate the importance of a careful cervical 
exa.mmation as parto! any adequate physics) 
check up in women Pomeroy estimates 8 
months as the average interval between the 
onset of s>mpton3s and the time the patient 
first sees the doctor 

TYPE OF CARCXNOSfA AND CWNICAL CLASSIFI 
CATtOV OF EXTENT OF GROWTH 

There were 215 patients (9x9 per cent) 
who had squamous cell carcinoma, 19 (S i 
per cent) had adenocaranoma of the cervix 


Typeolcmio ma 
Sqaainous-cell 
AdrndcarciQpma 


Quueal <la« jeauen 

■Ciwip A 
Grou^ B and C 
Grmip O 

•OutofUtetjt paiir 


TABLE VU 
P»ti«nts 


Patients 


Number Per eeai 



at S 9 

tsr I5s 8 

33 M t 

oaly 8 9 per eeal * re 1 miled l» llie cfrvir 


The clinical classification used is that of the 
American College of Surgeons Twenty one 
patients (8 g per cent) were classified m Group 
A Oimited to the cerviT) There were 154 
patients (65 8 per cent) m Groups B and C 
(broad ligament and vaginal involvement) 
Thirty three patients (14 r per cent) were 
classified in Group D (wide fixation) There 
were 26 patients not dmically classified 


TREATMENT 

Onh the initial treatment during the pa 
ticnls’ hospitalization is reported Of the 
total number X90 patients were given radium 
m the form of radium tube in the ccrvicsl 
caniJ or implantation 0 ! radium seeds id the 
cervix The usual treatment was a combina 
t(on of the tube and radium seeds The av erage 
dosage 0/ radium was 4,742 millicune hours 

Fourteen patients (5 9 per cent) were con 
sidered too far adv meed for any treatment 
Eleven patients were treated by panhystercc 
tomy and 3 patients by vaginal hy stcrectomy 
These cases with operation include 8 patients 
on whom vaginal or abdominal panhysterec 
tomy was done and caranoma of the cervu 
was found incidentally Four patients re 
ceiv ed deep x ray therapy only Fiv e patients 
were given deep x ray therapy to be followed 
by radium In 7 patients previous diagnosis 
had been made and treatment earned out 
elsewhere for caranoma ol the cervrt 

Cent^icalions fottoiping (realment This in 
dudes only the initial complications during 
thepatients hospitaI»t 3 > The average length 
of the hospital course was 5 days Comphea 
turns occurred in 10 patients (4 3 per cent) 
Two patients developed pelvic peritonitis 
Two patients had a phlebitis of the ssphenoiw 
vein Tie following complications were each 
noted once, stricture of the urethra, recto 
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goi 


TABLE vni —AGE— STUMP CAECINOJLA 
Patients 

Years Number Per cent 

2-4 10 32 6 

S-17 S 26 3 

20-36 .4 21 I 

vaginal fistula, pyometrium, necrosis of the 
uterine artery with a fatal hemorrhage, peri- 
tonitis from an instrumental wound of the 
uterus, and an instrumental wound of the 
uterus with no complication There has been 
no foUow-up on any of the patients studied 
because diagnosis was made in all and treat- 
ment was carried out in the last 5 years 

INCIDENCE OE CARCINOMA OF THE CERVIX 
FOLLOWING SUPRACERVICAL HYSTERECTOMY 

Of the 234 carcinoma patients coming to 
the hospital during the past 5 years, 19 or 8 i 
per cent had had a supracervical hysterectomy 
previously. Diagnosis of the carcinoma of 
the cervix in all cases was made 2 or more 
years after the operation, so that it is rea- 
sonable to believe that at the time of the 
subtotal hysterectomy, the carcinoma was not 
. present. 

Ten of the patients or 52 6 per cent de- 
veloped cancer from 2 to 4 years following 
the operation In 5 patients or 26 3 per cent 
the cancer occurred 8 to 10 years following the 
operation, and m 4 patients or 21 i per cent 
it occurred 20 to 36 years after the operation 
The shortest interval was 19 months (this 
occurred in only one patient) and the longest 
interval was 36 years 

AGE, PARITY, AND RACE IN STUMP 
CARCINOMA 

The average age for the group of 19 patients 
was 49 years; the same average age as found 
for the entire group of 234 Sixteen patients 
(84 2 per cent) were multipart, three (15 7 
per cent) were nulliparae, which shows a 
^gher percentage of nulliparae than that found 
in the entire group This is in accord with the 
figures published by Meigs who found 25 per 
cent of stump cancer occurred in nulliparae 
Von Graff found 22 per cent of 300 stump 
cancers had never been pregnant 
Fifteen patients were white (78 g per cent) 
and 4 were colored (21 i per cent) 


CLINICAL CLASSIFICATION OF EXTENT OF 
GROWTH IN STUMP CARCINOMA 


The grouping of the estimated involvement 
present was that suggested by the American 
College of Surgeons Upon this basis 2 pa- 
tients (10 5 per cent) were class 4 A (limited 
to the cervix) Ten patients (52 6 per cent) 
were classes 4 B and 4 C (extension to the 
vaginal wall and involving the broad liga- 
ments) Four patients (21 i per cent) were 
class 4 D (wide fixation) Three patients 
(158 per cent) were not classified as to extent 
of growth 

Type of carcinoma Seventeen patients 
(89 4 per cent) had squamous-cell carcinoma 
Two patients (10 5 per cent) had adenocar- 
cinoma 


REMARKS 


In this clinical review the data collected 
conforms with that which has been reported 
in the literature The balancing together of 
the relatively short duration of symptoms, 
likely to be confused with menopausal changes, 
and the far advanced stage of the carcinoma 
when found, leads inevitably to the poor re- 
sults in treatment universally reported in the 
literature 

Particularly interesting is the 8 i per cent 
of stump cancer found in this review Ward 
and Sackett report in their clinic 56 cases in 
752 patients, a percentage of 7.4 The interval 
m 25 cases was less than 3 years, and more 
than 3 years in 31 cases Farrar, at Women’s 
Hospital in New York, found stump cancer 
which had developed one or more jmars after 
hysterectomy in 7 per cent of the cervical 
cancers Meigs in 1218 cervical cancers found 
26 or 2 I per cent This he presented as the 
corrected %ure from 80 stump cancers found, 
eliminating 22 which were recurrences in the 
vault following panhysterectomy and 23 found 
within I year after operation, probably pres- 
ent at the time of operation, and 9 cases fol- 
lowing subtotal hysterectomy for adenocar- 
cinoma of the fundus Healy and Arenson 
found 67 stump cancers (2 6 per cent) among 
2600 cancers of the cer\ux at the hlemorial 
Hospital, New York 

^ Nuttall and Todd divide their cases of car- 
cinoma of the ceridcal stump into 2 groups as 
to prognosis' Group .A, carcinoma present at 
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the time of operation, and Group B, car- 
cinoma disco\ered 2 or more >ean. after 
h>sterectom> The prognosis in Group A is 
bad, analogous to results obtained in car 
cinoma elsewhere in the bod>, because of the 
presence of a maliimant process an incom 
pkte operation is done In our findings all 
stump cancers occurred a vears or more fol 
lowing 'supracervical hyslctectomy» but 326 
per cent were discovered m the 2 to 4 jear 
period following the operation 
SchiWer emphasises the prodroma} stage of 
carcinoma of the cerviv, 1 e , months to sev 
cral > ears ma^ elapse before the surface can 
cer becomes active and begins to penetrate 
the deeper tissues This Schiller designates as 
the primary stage of carcinoma of the cervw 
The activation of a precancerous lesion of the 
cervK bv a subtotal hvsterectomv >1 the 52 6 
per cent of the cases seems to be a definite 
possibility This, in our opinion, i» a potent 
argument in favor of the total operation 
The importance of pre operative examma 
tion ot the cervix, when a hjatcrcctomj is con 
tempUted, and especially the subtotal opera 


tton, must be stressed When the subtotal opera 
tion has been performed, the patient’s cervix 
should be observed at regular intervals after 
operation making use of all modern methods 
of examination the colpostopv, the iodine 
test as advocated by Schiller followed by a 
study of tissue removed at biopsy from any 
suspioous lesion thus demonstrated 
niBLtoGjtvrm 
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UNUSUAL LESIONS OF MUSCLES AND TENDONS 
OF THE SHOULDER GIRDLE AND UPPER ARM 

EDGAR LORRINGTON GILCREEST, M D , F A C S , and PIERO ALBI, M.D , 

San Francisco, California 


N O surgeon ever sees many ruptures 
of muscles of the shoulder girdle 
and upper arm and, therefore, 
even a report of a few cases and a 
review of the literature should be enlightening 
We shall confine our remarks to lesions of the 
deltoid, supraspinatus, serratus magnus, pec- 
torahs major, subscapularis, coracobrachialis, 
triceps, and biceps muscles 

LESIONS OF THE DELTOID OTJSCLE 

The deltoid muscle is an abductor of the 
arm, and its 3 portions, anterior or clavicular, 
acromial or intermediate, and scapular or pos- 
terior take part in this motion of elevation (41) 
According to Duchenne (41), the posterior 
fibers alone cannot abduct the arm more than 
to 45 degrees, while the anterior ones are the 
most powerful and are capable of abducting 
the arm to go degrees 

Lesions of the deltoid may involve the mus- 
cle itself or its nerve, or both These lesions 
may or may not be associated with injuries to 
other muscles or nerves, they may follow di- 
rect or indirect trauma, or an inflammatory 
process of the muscle, nerve, or surrounding 
structures (5) Lesions of the. axillary nerve, 
formerly called circumflex, are usually the 
most common cause of paralysis, and often 
are associated with paralysis of other muscles 
of the shoulder girdle (43) 

In a review of the literature, we found that 
Bunts reported and tabulated 19 cases of 
isolated injury to the circumflex nerve, of 
these, S were the result of dislocation and 7 
of a contusion of the shoulder He also rc- 
wewed the history of nerve injuries about the 
shoulder joint and said that paralysis of the 
arm as a complication of luxation of the shoul- 
der had been mentioned by Erasistrete in 

"extern Surgical Association, Indianapolis, 
mS’c?! SchcS' Surgeo, fnivcrsit) of California 


300 B c , and reported by Galen in his Offiana 
Medtci According to Bunts, however, it was 
not until Desault mentioned an mjury to the 
deltoid muscle itself following luxation of the 
shoulder, that this lesion received recognition 
•which has increased since then In our revie-w 
of the literature, we have been unable to find 
any case reported of injury to the deltoid mus- 
cle itself with the exception of the one by 
Clemens in 1913. This was a case of trau- 
matic hernia of the deltoid muscle in a man 
whose arm was suddenly jerked when his co- 
worker by mistake dropped one end of a 
track they were mo-ving The patient felt 
intense pain in his arm, and later in the middle 
of the right deltoid noticed a tumor which 
caused him pain when moving the arm This 
tumor became bigger and harder on contrac- 
tion of the deltoid; and while the patient com- 
plained of it a great deal, he was not incapaci- 
tated He declined operation Clemens at 
that time commented on the rarity of a hernia 
of the deltoid muscle and stated that he had 
been unable to find a single case reported in 
the literature Dans, in 1919, reported a 
case of detachment of the deltoid muscle from 
its bony origin following suppuration due to 
osteomyelitis of the right clavicle He de- 
scribed how he had bridged the gap between 
the retracted deltoid and its normal origin by 
implantation with fascia from the thigh 
Smith and Christensen, in 1925, said that 
the mechanism of production of paralysis of 
the deltoid muscle is not explained in the re- 
peated references found in the literature They 
reported 2 cases of paralysis with definite so- 
lution of continuity of the circumflex nerve 
one inch from the origin, which followed blows 
on the shoulder and which was verified at 
operation They emphasized that even com- 
mon shoulder injuries, without penetration or 
lacerations, may result in a complete and 
permanent paralysis of the deltoid muscle. 
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Symptoms o( traumatic lesions q[ the </c/ 
toid muscle \ary according to tjpe and a. 
tension of the injury and the time elapsed 
alter the injury Those invoking the muscfe 
iCseff are easi/j recognised fay the afteratioo 
in contour of the shoulder wkch is increased 
on active movements of the deltoid musde 
and more so on movements performed against 
resistance The alteration of contour will de 
pend also on the site and eitenl o{ the lesion 
Usually It is m the body of the muscle, more 
so toward the lower attachment (F»gs i and 
3) At this point one may see and feel a groove 
or hiatus, the depth of which vanes according 
to the extent of the lesion, and proximal to the 
hiatus IS a tumor which hardens and increases 
in siae and may move proximally on active 
abduction of the arm This tumor, like alt 
subcutaneous muscular ruptures, is not at 
tached to the skin and is movable under it 
w hen the muscle is relaxed and becomes more 
fixed when it is contracted There may or 
may not be an extensive ccchymosis, accord 
ing to the time when the rupture is seen Usu 
ally It IS more evident a few days after the 
injury and may extend down to the hand 
When the lesion involves the axillary nerve 
itself (Sherren believes this not as common as 
textbooks infer) or the fibers of other brachial 
plexus nerv es, the symptomatology !•> different 
and the extent of paralysis depends on where 
the lesion is produced, 1 e the cervical, axil 
lary, ot humeral portion of nerve (5) 

Usually there is a paralysis of the deltoid 
muscle which atrophies The contour 0/ the 
shoulder IS flattened This wasting awray of the 
musde makes the acromion process more 
prominent The bead of the humerus, boa 
ever does rot tend to fall away from the 
glenoid cavity as it does when the spmatous 
muscUs aUo are affected (43) As Bunts has 
remarked ‘the appearance is not at first 
glance unlike that of dislocation of the shoul 
der joint In extreme cases the great re 
laxatiow and thiw" "g of Un* drltoid make it 
possible to feel the groove between the neck 
of the scapula and the head of the humerus 
and It has very frequently occurred that this 
deformity has been incorrectly diagnosed or 
interpreted as an unreduced dislocation of the 
head of the humerus (5) ’ 


faepsory changes always accompany injuries 
to the atillaiy nerve, these changes involving 
loss of epicritic and protopathic sensibility 
Over an area corresponding to the deltoid 
muscle (43) 

Diagnosis at tunes is made easily by inspec 
tlon m cases of rupture of the muscle The 
tumor at this site, which changes its sire and 
consistency on active movements, the hiatus, 
etc, are all sufScient signs to make a diag 
nosis of rupture U'hen atrophy and paralysis 
are present instead, the diagnosis is more dif 
ficult, as the problems then to be solved are 
ricogmtion of a nerve injury, its type, its 
location, and its extension The reactions of 
degeneration of various nervts and musdes of 
the shoulder girdle and sensory changes have 
to be investigated Sherren has laid down the 
rule that “paralysis of the deltoid w-ithout 
sensory changes is due to interference with 
the function of thehfth cervical neneaxidnot 
With the circumflex ” 

The functional disability, prognosis, and 
treatment also depend on the extent of the 
lesion and whether it involves thi. muscle, the 
nerve, or both Injuries to the axillary nerve 
afone, or to other nerves, are always followed 
by a severe degree ol paralysis which may 
involve the ether muscles besides the deltoid, 
thus increasing the functional disability and 
making the prognosis practically hopeless 
Tlus IS true especially if ankylons follows the 
paralysis as a result of a failure of develop 
ment of synergistic musdes* If the deltowi 
alone is involved other muscles in the shoul 
der which normally have a synergistic action, 
may develop and assume a compensatory 
auton (5) Such function, however ly care 
ful and intelligent development may be as 
sumed by other musdea ite ow of which 
normally is not synergistic to that of the del 
toid, sudi js the serratus magnus, middle part 
of the trapezius and pectoralis major (50; 
The supraspinatous muscle alone orwith these 
other muscles, has been reported to have as 
sumed the function of the deltoid 

Bunts has stres'^ed the necessity of ex 
aiaimng for injury to the axillary nerve after 
a didocatioci of the shoulder with consecutive 
compre>sion of the nerves and vessels in the 
a» i|la, or following blows or falls on the shoul 
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der in which instance the mass of the deltoid 
may not act as a sufficient protective layer 
Thus we would often make a more serious 
prognosis in injuries which at first may appear 
to be insignificant 

Treatment Injuries to the deltoid muscle 
are to be repaired as soon as possible, and the 
after-treatment consists of an abduction splint 
at go degrees in a slightly forward position 
from 3 to 4 weeks, supplemented by gentle 
massage and heat starting about i week after 
the repair This is to be followed by passive 
abduction of the shoulder by stooping-over 
exercises as outlined by E. A Codman The 
treatment of injuries to the nerves depends on 
the extent of damage produced, and ranges 
from the usual treatment of a neuritis to 
neurolysis or neurorrhaphy for the restoration 
of the continuity of the injured nerve or nerves 
This is done by suturing the torn ends and by 
freeing the adhesions and cicatricial tissue 
which follow the trauma and which, especially 
in “aged individuals in whom a tendency to 
neurofibrosis exists” (5), is also apt to lead to 
actual complete paralysis of the nerves from 
the pressure exerted upon the circumflex 
nerve or its branches by the surrounding 
fibrous tissue (5) 

While on the subject of injuries to the del- 
toid muscle and the axillary nerve, let us re- 
member the damage that may be done by the 
surgeon who operates on the shoulder, espe- 
cially for bursitis, and carries his incision on 
the lateral aspect of the shoulder for a distance 
greater than 6 centimeters from the tip of the 
acromion If this is done, severing the axillary 
nerve is unavoidable with resulting paralysis 
of the fibers of the deltoid muscle anterior to 
the incision Mayer, in 1937, reported 3 such 
instances following an operation for the repair 
of ruptured supraspinatous tendons. 

In cases of severe atrophy of the deltoid, 
many plastic operations have been devised 
to substitute for the lack of power of abduc- 
tion of this muscle, such as transplanting of 
the pectoralis, etc Lemperg reported a case 
in which he shortened the clavicle, and suc- 
ceeded in pulling the deltoid over the acromion 
to about the middle of where it inserts He 
obtained a good functional result (abduction 
to 90 degrees), and a fairly good cosmetic one 


with the exception of a slight winging of the 
scapula 

RUPTURE OP THE SUPRASPINATOUS TENDON 

Codman, of Boston, has been a pioneer in 
lesions of the supraspinatus and the suba- 
cromial bursm. His remarkable book, The 
Shoulder as well as his various articles, chiefly 
considers lesions of that muscle and its tendon, 
and is a masterpiece of surgical literature, 
worthy of careful study by all desiring to 
become familiar with a much neglected sub- 
ject. Never before have the anatomy, physi- 
ology, and pathology of the shoulder been so 
thoroughly reviewed and discussed 

Patients with lesions of the supraspinatous 
muscle are disabled from carrying on any 
laborious occupation because of the important 
role played by this muscle and tendon in the 
function of the shoulder When one famil- 
iarizes himself with the subject, he cannot but 
agree with Codman that all of these patients, 
even those in which we are in doubt, should 
be given the benefit of an exploratory incision 
which, in many cases, can be carried out under 
local anesthesia If a lesion of this important 
structure is found, it can be remedied, thus 
returning the patient to work weeks if not 
months sooner than if a conservative line of 
treatment had been carried out 

We shall not go into detail about the diag- 
nosis of this lesion other than to emphasize 
that any time a patient has pain or weakness 
in the shoulder on abduction of the humerus 
and a tender point just below the tip of the 
acromion, one must consider the probability 
of a lesion of the supraspinatous muscle One 
may also palpate, if the patient is not too fat or 
too muscular, a small sulcus If, with the pain 
and weakness, there is an alteration of the 
scapulohumeral rhythm on movements of 
abduction or adduction, and if these move- 
ments can be performed more easily when the 
patient is examined in the stooping position 
with the arm hanging down, the diagnosis 
offers little difficulty 

LESIONS OF THE SERRATUS MAGNUS 
(anterior) MUSCLE 

Judging by the paucity of the literature on 
the subject, it would be logical to assume that 
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injun to the serratus magnus is rare Fitthet, 
however wrote in 1930 that he believed "the 
scarcit> of information about this injury is 
due not so much to Us rant> as to Us being 
overlooked bj IhecTaminer 
From the literature we have found only 8 
cases of rupture reported r by Jfor/, in 1874, 
X by Skillern, in 1913, i bj Lockhart, and 5 by 
Fitchet, in 1930 SLiIIern mentioned a con 
tributionb) Gow er and monograph bj Berger, 
in 1875, which covered manj aspects of the 
subject He also noted that HtcLer, Jobert, 
and Fuehrer reported patients in whom para 
Ijsis followed heavy work that required fre- 
quent energetic lifting of the arm He also 
added that Weisner attributed the injury in 
these cases to violent alteration of the entire 
supradav icular fossa in shape and position 
The chief function of this musde is to main 
tain the scapula against the thorav and to 
assist in rotating U when the arm is elevated 
It IS also a powerful aid to inspiration (41) 
Its antagonists are the rhomboids, the tra 
pezius and the levator scapula, musdes It 
13 innervated b> the long thoracic nerve (the 
posterior thoracic nerve, the long erfernal 
respiratory nerve of Bell) The different mus 
des have a complicated action and anv "loss 
of function of any one or more m a large measure 
might be compensated for by the others (i?) ' 
Rupture of this muscle or paralysis of its 
nerve prevents the patient from elevating the 
arm more than 90 degrees When the arm i> 
held horizontally m front, the scapula, espe 
daily Its inferior angle and vertebral edge 
separates from the chest like a door on hinges 
producing the winged scapula (Fig 3) 

A motor or a muscular lesion may result 
following a direct or indirect trauma such as a 
(all a blow a compression of the nerve as it 
traverses the scalenus medius after emerging 
from its superficial position or unloading of 
heavy objects by a short quick shrug of the 
shoulder Skillern reported a case of paralysis 
V hich occurred in a laborer working at a ma 
chine He was required to reach fonvard with 
his arms 800 times during the night Berk 
heiser and Shapiro also mentioned inflamma 
tion of the nerve as a complication to febrile 
diseases such as ty phoid, influenza diphtheria 
or puerperal sepsis They reported 4 cases of 


ronoiasion of the long thoracic nerve, 3 of 
which followed injury to the shoulder, and i 
of which was associated with the effort of 
bearing down maneuvers during childbirth 
The patient s complaints are usualfy weak 
ness, pain, stiffness, lameness, inability to 
raise his arm higher than the lev el of his shoul 
dcr, and inability to work 
A diagnosis of winged or ilar scapula is 
made easily by inspection Berkheiser and 
Shapiro wrote, however, that the diflicultv of 
differentiating between a traumatic rupture 
of the serratus magnus at its insertion to the 
scapula and an injury to the long thoracic 
nerve of Beli is very great because 0/ the m 
accessibility of the motor points of the serratus 
magnus muscle Many times only the result, 
that is the amount of return of function, ob 
tamed by "immobilization m the position of 
election for relaxation of the involved miis 
cles,' will permit a differentiation between a 
motor or a muscular lesion They believ e that 
nerve concussion rather than muscuhr rup 
lure IS the factor directly responsible in these 
cases which respond to conservative treat 
ment 

The treatment at first should consist in 
putting (he arm at rest m an abducted posi 
tion, preferably m a cast, with the arm slightly 
forward This should be followed later by 
heat, gentle massage, stimulation bv the 
faradic current, and muscle training exercises 
Bcrkhciscr and Shapiro believe that alar 
scapula following trauma is more often the 
result of an injury to the nerve of Hell than 
(0 lacerationof theserratusmagnus They have 
obtained complete recov ery m 4 cases as late as 
i8 months after the onset of the paralysis by 
constant immobilization in a plaster shoulder 
-pica cast in a position whith held the scapula 
close to the thoracic wall and the serratus 
magnus musde relaxed 
Operative procedures should be postponed 
as a last resort Skillern has proposed a suture 
between the proximal end or the short sub 
scapular nerve to the distal end of the long 
thoracic nerve Fitchet has suggested that 
as “the short subscapular nerv e is about equal 
Size, of the same ongm, and is in close proxim 
ity to the long thoracic,” the short subscapu 
Ur might be used 
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Fig I Case i Partial rupture of right deltoid muscle 


Others (51) have considered transplanta- 
tion of muscles, such as the latissimus dorsi 
over the inferior angle of the scapula, to de- 
crease the deformity, and transplantation of 
the clavicular origin of the pectoralis major to 
the serratus magnus or the axillary border of 
the scapula The vertebral border of the 
scapula may be fixed by fascial transplants 
through drill holes drilled through its border 
at different points corresponding to transverse 
processes of the thoracic vertebra; This 
would help to stabilize the scapula and some- 
what improve the function of the shoulder 
The prognosis should be guarded in such a 
lesion If only the muscle is involved and the 
patient is seen early and proper treatment is 
instituted, the outlook is favorable for a com- 
plete recovery After that the amount of re- 
covery, as in all shoulder and muscular lesions, 
is commensurate with the delay in beginning 
treatment. If the inj'ury involves the nerve 
primarily, the degree of recovery will depend 
on several factors, namely, “the early recog- 
nition, the extent of the anatomical lesion, the 
nutntional state of the paralyzed muscle and 
the extent of the secondary changes in the 
antagonists ” The nerve may be only com- 
pressed or contused or the muscle may be 
severely damaged by lacerations If this 
muscle cannot be stimulated to react to the 
faradic or galvanic currents, no time should 
be lost in considenng surgical mtervcntion, or, 
in lieu of that, the other muscles of the shoul- 
der girdle should be re-educated to take on 
some of the function of the disabled serratus 
magnus 




Fig 2 Case 2 Partial rupture of right deltoid 


LESIONS OF PECTORALIS MAJOR MUSCLE 
As this muscle is an important one in 
adduction and in internal rotation of the arm, 
a tear of any size proves very disabling Such 
a lesion occurs much more often than one 
realizes, especially in athletes Letenneur, 
in 1861, reported one case, that of a truckman 
injured when one of the wheels of his truck ran 
over his shoulder Letenneur wrote at the 
time on the facility of healing of subcutaneous 
ruptures of muscles and tendons and the 
rapidity of restoration to health, which in cer- 
tain cases had “made doubtful the existence 
of the lesion ” At that time he stated he did 
not know of any case of rupture of the pec- 
toralis major having been reported 

This case had unquestionable signs of a 
direct rupture of the muscle, i e , swelling of 
the mammary region, a sulcus betiveen it and 
the shoulder, inability to adduct the arm, 
induration and enlargement of the tumor on 
adduction, and at the point of rupture the 
anterior w'all of the axilla was formed onlj' bj" 
skin with no trace of the great pectoral. Leten- 
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injurj to the serratus magnus is rare Tltchct, 
however, wrote m 1030 that he beheved "the 
scarcitv of information about this jnjuij is 
due not so much to its rantj as to its bang 
Overlooked bv the etammer ’ 

From the literature we have found only 8 
cases of rupture reported j by Jlorf, m 1874, 
I b> Skillem, m 1913, r bj Lockhart, and 5 by 
Fitchet, in 1930 Skillern mentioned a con 
tribution by Gower and monograph by Berger, 
m 1875 which covered manv aspects of the 
subject He also noted that Hccker, jobert, 
and Fuehrer reported patients in whom para- 
lysis followed heavy work that required fre- 
quent energetic hltmg of the arm He also 
added that Weisner aklribuled the injury m 
these cases to violent alteration of the entire 
supraclavicular fossa in shape and position 
The chief function of this muscle is to main 
tain the scapula against the thorat and to 
assist m rotating it when the arm is elevated 
It is also a powerful aid to inspiration (41) 
Its antagonists arc the rhomboids, the tra 
pezius, and the levator scapuls muscles It 
IS innervated by the long thoracic nerve (the 
posterior thoracic nerve, the long external 
respiratory nerv e of Bell) The different mus 
cles have a complicated action and any "loss 
of function of any oneor morein a large measure 
might be compensated for by the others (u) ’ 
Rupture of this muscle or paraljsis of its 
nerve prevents the patient from elevating the 
arm more than 90 degrees W'hcn the arm is 
held horizontally jn front, the scapula, espe 
<ially its inferior angle and vertebral edge, 
Separates from the chest like a door on binges 
producing the winged scapula (Fig 3) 

A motor or a muscular lesion may result 
following a direct or indirect trauma such a« a 
fall, a blow , a compression of the nerve as it 
traverses the scalenus medius after emerging 
from Its superficial position or unloading of 
heavy objects by a short quick shrug of the 
shoulder Skillern reported a case of paralj sis 
which occurreil in a laborer working at a ma 
chine He was required to reach forward with 
his arms 800 times during the night Berk 
he\«cr and Shapiro also mentioned inffamma 
tion of the nerve as a complication to fcbnic 
diseases such as ty phoid influenza, diphtheria 
or puerperal sepsis 1 hey reported 4 cases of 


concussion of the long thoracic nerve, 3 of 
which followed injury to the shoulder, and i 
of which was associated with the effort of 
bearing down maneuvers during childbirth 

The patient s complaints are usuallv weak 
ness, pain, stiffness lameness, mabilitv to 
raise his arm higher than the lev el of his shoul 
der, and inability to work 

A diagnosis of winged or alar scapula is 
made easily by inspection Berkheiser and 
Shapiro wrote, however that the difficulty of 
differentiating between a traumatic rupture 
of the serratus magnus at its insertion to the 
scapula and an injury to the long thoracic 
nerve of Bell is very great because of the in 
accessibility of the motor points of the serratus 
magnus muscle Many times only the result 
that IS the amount of return of function, ob 
tamed by “immobilization in the position of 
election for relaxation of the involved mus 
cles,” will permit a differentiation between a 
motor or a muscular lesion They believe that 
nvrve concussion rather than mu cular rup 
ture IS the factor directly responsible in these 
cases which respond to conservative treat 
ment 

The treatment at first should consist m 
putting the arm at rest in an abducted post 
tion, preferably m a cast, with the arm slightly 
forward This should be followed later by 
heal, gentle mas«age stimulation by the 
faradic current and muscle training ererascs 

Berkheiser and Shapiro believe that alar 
scapula following trauma is more often the 
result of an injury to the nerve of Bdi than 
lolacerationoftheserralusmagnu« They have 
obtained complete recov ery in 4 cases as late as 
18 months after the onset of the paralysis by 
constant immobilization m a plaster shoulder 
spica cast in a position which held the scapula 
close to the thoracic wall and the serratus 
magnus muacle relaxed 
Operative procedures should be postponed 
as a last resort Skillern has proposed a suture 
between the proximal end 0/ the short sub 
scapular nerve to the distal end of the long 
thoraac nerve Titchet has suggested that 
as “the short subscapular nerve is about equal 
size of the same origin and is in dose proxim 
ity to the long thoracic,” the short subscapu 
lar might be used 
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Fig I Case i Partial rupture of right deltoid muscle 


Others (51) have considered transplanta- 
tion of muscles, such as the latissimus dorsi 
over the inferior angle of the scapula, to de- 
crease the deformity, and transplantation of 
the clavicular origin of the pectoralis major to 
the serratus magnus or the axillary border of 
the scapula The vertebral border of the 
scapula may be fixed by fascial transplants 
through drill holes drilled through its border 
at different points corresponding to transverse 
processes of the thoracic vertebrae This 
would help to stabilize the scapula and some- 
what improve the function of the shoulder 
The prognosis should be guarded in such a 
lesion If only the muscle is involved and the 
patient is seen early and proper treatmeet is 
instituted, the outlook is favorable for a com- 
plete recovery After that the amount of re- 
covery, as m aU shoulder and muscular lesions, 
IS commensurate wuth the delay in beginning 
treatment. If the injury involves the nerve 
primarily, the degree of recovery will depend 
on several factors, namely, “the early recog- 
nition, the extent of the anatomical lesion, the 
nutritional state of the paralyzed muscle and 
the extent of the secondary changes in the 
antagonists ” The nerve may be only com- 
pressed or contused or the muscle may be 
severely damaged by lacerations If this 
muscle cannot be stimulated to react to the 
faradic or galvanic currents, no time should 
be lost m considering surgical intervention, or, 
in lieu of that, the other muscles of the shoul- 
der girdle should be re-educated to take on 
some of the function of the disabled serratus 
magnus 



Fig 2 Case? Partial rupture of nght deltoid 


LESIONS OF PECTORALIS MAJOR MUSCLE 
As this muscle is an important one in 
adduction and in internal rotation of the arm, 
a tear of any size proves very disabling Such 
a lesion occurs much more often than one 
realizes, especially in athletes Letenneur, 
in 1861, reported one case, that of a truckman 
injured when one of the w'heels of his truck ran 
over his shoulder Letenneur wrote at the 
time on the facility of healing of subcutaneous 
ruptures of muscles and tendons and the 
rapidity of restoration to health, which in cer- 
tain cases had “made doubtful the existence 
of the lesion ” At that time he stated he did 
not know of any case of rupture of the pec- 
toralis maj'or ha\dng been reported 

This case had unquestionable signs of a 
direct rupture of the muscle, i e., swelling of 
the mammary region, a sulcus between it and 
the shoulder, inability to adduct the arm, 
induration and enlargement of the tumor on 
adduction, and at the point of rupture the 
anterior wall of the axilla wms formed only by 
skin with no trace of the great pectoral Leten- 
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Fig 3 Case 3 Lesion of risht serratus toagnus 


neur wrote that with conservative treatment 
this case recov ered complete^ m 15 days with 
formation of cicatnaal tissue at the level of 
the ruptured muscle 

In 1873, Smart reported one case In 1885, 
Malinovski reported one case This case was 
one of rupture at its distal attachment to the 
humerus Mandl in 1923 reported a case 
which occurred in a gjmnast while he was 
swinging on rings and attempting to rotate 
his body in its long axis through 360 degrees * 
Mandl found 3 cases reported in the current 
literature all of which occurred in well de 
\ eloped muscular subjects during the per 
formance of gymnastic exerases 

Mcls.el\e> m 1928, reported a partial rup 
ture which occurred in a boxer and wrote that 
to produce such a lesion the muscle must 
have been contracted viokntl} while on the 
stretch ’ He was able to find only 3 cases in 
the literature 

\'on Eiselberg mentioned hav mg ^een m the 
Billroth Clinic a case with a <nippurating 



hematoma following a partial rupture of the 
pectoralis major 

In 1932, Borchers reported i case and found 
reports of 10 others in the literature He came 
to the conclusion that tears are not uncommon 
but that they are often not diagnosed 

Pirker, in 1934, also remarked that cases of 
tears of the pectoralis muscle are seldom 
found in the literature although this injur> 
occurs occasionall> in gymnasts In com 
menting on a case of rupture reported by 
Borchers and Tontscheff, which w as the result 
of a direct trauma on a contracted pectoral 
musde, Pirker said that the site of rupture is 
either in the abdominal or m the sternocostal 
portion, one third of a hand s breadth from 
the insertion of the humerus, and that seldom 
does such a tear occur in the musde attached 
to the sternum A complete rupture of the 
origin of this muscle has never been reported 

A diagnosis is possible only when in the 
pectoral region one can elicit a swelling and 
an indentation which become more pronounced 
on adduction of the arm against resistance 
The impairment of function is directly in re 
lation to the extension of the tear Treatment 
depends on the disturbance of function and 
may require suture or even a plastic opera 
tion 

In sharp contrast with these tears and com 
plete ruptures occurring m athletes, Dr C B 
Horton, of Toronto Canada wrote to us of a 
lesion occurring in a chronic invalid He said, 
“an aged imbecile at the Ontario Ho‘:pital for 
the Insane had been completely helpless for 
years and bad to be fed and cared for One 
morning on going the rounds the attendant 
reported that this man had a large swelling 
with an ecchymotic appearance in the region 
of the left pectoralis major musde I was not 
aware of the cause until a day or two after 
ward when I explored the hematoma with the 
intention of evacuating the clot and of hasten 
ing recovery I found a complete rupture of 
the pectoralis major with the upper portion 
drawn into a tense mass at the anterior border 
of the axilla and the lower portion forming a 
raised edge along the costal origin of the mus 
de It IS my present recollection that the 
davicular portion of the muscle was unaf 
fected There was no history of injury, and 
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Fig 4 Case 4 Complete rupture of the mid-portion of 
the right coracobrachialis muscle The rupture is made 
conspicuous by the extreme internal rotation of the 
arm 


the rupture evidently occurred while the pa- 
tient was in bed ” 

Moulonguet, in 1924, also reported a case 
of spontaneous rupture of the great pectoralis 
muscle in a man 72 years old He interpreted 
the rupture as due to senility, probably pro- 
duced by a sudden change of temperature 
from an overheated place to cold and humid 
air An autopsy performed 3 weeks after the 
rupture revealed a large hematoma in the 
pectoral region containing one quart of blood 
The ends of the great pectoral were torn, 
shredded, and free in the cavity occupied by 
the hematoma Microscopic examination re- 
vealed granular disintegration He concluded 
that in a review of the literature an infectious 




Fig s Case 4 Schematic drawing of condition found 
at operation of rupture of coracobrachialis 


myositis or a dystrophic one (such as in 
scurvy) was mentioned as the cause of patho- 
logical muscular rupture This observation 
proved that senile alterations of muscle are 
susceptible of being complicated by a spon- 
taneous rupture with abundant hemorrhage 

RUPTURE OF SUBSCAPULARIS MUSCLE 

This muscle is an important one of the 
shoulder girdle and acts especially as an in- 
ternal rotator and adductor of the humerus, 
and as a forward flexor at the shoulder joint 
It forms the greater part of the posterior wall 
of the axilla and at its attachment to the lesser 
tuberosity of the humerus its tendon blends 
into the musculotendinous cuff where it fuses 
with the short rotators of the humerus and 
the capsule of the joint 

In a review of the literature we have been 
unable to find any case of rupture of this mus- 


cle In a personal communication. Dr Kellogg 
Speed has informed us of 2 patients in whom 
he made diagnoses of ruptures of the subscapu- 
laris tendon but they did not come to opera- 
tion Dr Bull and Dr Gilbert have had i 
patient in whom the rupture was found at 
operation This was a very interesting case 
because of the length and degree of disability, 
the localized symptoms, the obj’ective, and 
the operative findings 

RUPTURE OF CORACOBRACHIALIS MUSCLE 

We have been unable to find any cases re- 
ported in the literature We can report one 
case which was due to direct 4Uolence Earlj^ 
operation resulted in a complete recovery 
which would not have occurred otherwise as 
there was a large rupture m the belly of the 
muscle (Figs 4 and 5) The patient did not 
have much pain but complained of consider- 
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Fig 6 Cases Ruptufe 0/ left triceps be/oreotoralion 
Fig 7 Cjse $ Fo3toperaii\e result sbowtn^, hoe and 
extent of incision and ab ence of former bulging of mceps. 


able impairment of the function of his arm 
Although some maj con--idcr thiu muscle as 
an unimportant or even a rudimentary one, 
the action of nhich is to assist the biceps as 
an adductor and flexor of the humerus the 
muscle m this patient was large and well de 
V eloped 

RUPTURE or TltE TRICEPS MUSCLE 
Rupture of the triceps muscle is an uncom 
rron in)ut> \\'^c ha\e been able to collect 
onU 10 cases in the literature Cases have 
been reported as follows Partridge i m iSoS, 
Oucterbocl , i in 1881 Bilhaut, r m 1903 
(he considered it a case of muocular hernia 
with rupture of the aponeurosis, but from his 
description of the case it must have been one 
ofextensi\epartiaImuscularrupture> Schhack 
Cottbus I in looS and also 6 collectcrl from 
the literature, Penhallow, r in igio Stro 
mevtr i m 1917, Montgomery i in ig2o 
Cassirer, j m 1922, and Hackenbrock, i in 



fig 8 Rupture of righ neeps’ 

Kindofi »( Dr R L W sV ‘h* V s Htn e ItopleJ *• 
Orl<an$ 


i9-»2 Fasiani, m 1923 reported r case which 
nas treated conservatively All but i of the 
cases nere the result of direct violence lie 
has e j additional casts to report IVe (grated 
upononeof these patients (Pigs gandro) For 
a 0/ these cases we are indebted to Dr L L 
Stanley, of San Quentin Prison, and for the 
third to Dr R L Waugh of the United States 
\ranneHo,pital m New Orleans 

A tear of any size in the triceps muscle con 
siderably impairs the power of extension of 
the elbow There is usually moderate su eJiirg 
and the interruption of the tendon will per 
mit palpation of the margins of the olecranon 
and of the humerus Early exploration and 
repair tisualH achiev cs a complete restoration 

RUrrUBE OF THE BICEPS SIUSCLE 

Lesion* of this muscle and tendon have 
interested one ot us (15) lor Ihf past 14 vears 
and Its various manifestations have been dis 
cussed by him m 4 previous articles in one 
of which too cases were analyzed (17) For 
a compfeU clinical account therefore the 
reader is referred to them Tor a graphic ac 
count of anatomical observations the rvidcr 
u referred to the various articles by Meyer 
(32, 33) He has had wefl over t,ooo shoul 
ders dissected in hiv laboratory and it has 
been our great privilege on numerous occa 
sions to examine these, interesting specimens 
vvilb him 

3 \hen these shouMera are opened one ob 
serves that there has been a destruction from 

ithir, that is extra articular rather than 
Ultra articular One sees a fraying of tbe 
under surface of the deltoid muscle, consider 
able V ear m the superior part of the floor of the 
subdeltoid bursa, a circular defect in the ten 



Fig 4 Rupture of triceps bracbii in »n eUerly man ' 
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don of the supraspinatus, erosion and some- 
times complete destruction of the tendon of 
the biceps, large defects in the humeroscapular 
articulation, etc None of the changes noted 
was, in any sense, inflammatory m nature 
When the capsule was opened, there was no 
collection of Wd or pus nor the slightest evi- 
dence of arthritis 

Reviewing his specimens, Meyer was im- 
pressed further by finding early defects in the 
capsule near its attachment to the greater 
tuberosity He reasoned that these capsular 
defects resulted “from repeated and long con- 
tinued use of the arm in a position of marked 
abduction and external rotation ” These ob- 
servations naturally led him “to consider the 
possibility of an occupational cause ” He 
concluded that the incidence of spontaneous 
destruction and dislocation of this tendon 
must be exceedingly common m laborers 
working in lumber and construction camps 
and in mines A sudden trauma in such cases, 
therefore, would be only the immediate cause 
Physicians and surgeons in general have been 
slow in appreciating the wide clinical signifi- 
cance of Meyer’s epoch-making discoveries 
which were first brought to our attention in 

While attrition due to occupation will, un- 
doubtedly, explain many lesions of the tendon, 
one must bear in mind other causes such as 
the degenerative changes due to senility, 
arthritis, myositis, arteriosclerosis, acute and 
chronic infectious diseases, fatigue, and trauma 
We have seen however, a number of lesions 
which occurred in young, healthy, and robust 


men while they were engaged in games to 
which they were accustomed, such as hand- 
ball, football, and bowling In these patients 
it is very important to make an early diagnosis 
and to repair the lesion to obtain a complete 
restoration of function (Figs 10 and ii) 

The surgical approach for the repair of dis- 
insertion of the proximal end of the tendon 
of the long biceps, which we have used recently, 
consists in extending the incision up over the 
anterior portion of the shoulder and, instead 
of retracting and cutting the lower portion of 
the great pectoral muscle, the fibers over the 
coracoid process are separated In this man- 
ner the upper and detached end of the long 
biceps can easily be brought up and sutured to 
the coracoid process and to the tendon of the 
short head 

Elongation of the tendon of the long bleeps 
This lesion may arise from many causes, 
which have been discussed by one of the 
authors in a previous article (18). He has 
used various methods for shortening the ten- 
don, and thereby brought up the belly of the 
muscle to its proper place Not only is a 
gratifying cosmetic result obtained but the 
function of the arm is much improved (Figs 
12, 13, and 14) 

Dislocation of the tendon of the long biceps 
This condition has proved, heretofore, to be 
very baffling Although 71 cases have been 
recorded as having been seen clinically since 
the first article by Cowper in 1724, and many 
cases found at autopsy have been recorded, 
and even though Meyer has observed over 50 
cases of marked dislocation and many others 



I' iR 10 Case 7 Before operation Disinserlion of ten- Fir ii Case 7 \fter oneration Koto tint ti... , 

bottler N^te t ng“a"ndbZi"of 
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ing and deepcnitiE of hollow between deltoid and bellj of toration of contour 
long head of right biceps 


of lesser degree m the dissection of loooshoul 
ders no patient had been operated upon for 
the relief of this condition until m recent 
jears (figs 15 and 16) One of the authors 
operated upon such a patient in 1926 and 
analyzed 6 cases (18), 3 of these patients hav- 
ing been operated on b> Dr Edward C Bull 
Dr Abbott and Dr Saunders presented a 
paper on this subject before the California 
Aledical Association m 1934 and recorded, I 
believe, 3 operative cases 
The symptoms of this condition depend on 
the degree of dislocation The onset is usually 
acute The symptoms may not be very 
pronounced at first and manycf the objective 
signs may be obscund by the tenosynovitis 
and generalized soreness which result from 
the production of such a lesion We have 
worked out a simple and useful diagnostic test 
which is fully described elsewhere (17) Sur 
ycal repair will give an excellent result 



Hr Cases \ulhor s method of shortening t«n^ 

and thereby securing a muscle balance with short head 


REPORT or CASES 

Case I ' \ B aman agedsjyears wasiajured 
while lifting a heavy box from the ground to a place 
above his head He felt a sudden snap m the upper 
right arm and noticed a large Jump w hich gradually 
increased 

SsamiHoiton Eight months after the accident 
there was a large and indurated mass m the region 
of the deltoid muscle Movements of the arm were 
painless and complete but (he power of abduction in 
the affected arm was impaired There was a definite 
hiatus just above the insertion of the deltoid where 
the fil)er> evndentlv had been avuUed upward Bast 
hijtory was essentially negative Patient declined to 
have an operation 

Cases* \ H aman aged at years, was injured 
August 14 1954 while driving an automobile 
Another car drove into him and as a mult of the 
coIljvioQ he received an injury to the right shoulder 
Following the accident he was taken to the Berkeley 
General Hospital where be remained j'f days lie 
stayed at home then in bed for 6 day s He had pain 
■n his ri|,ht shoulder when he attempted to use it 
strenuoudy and the power of abduction was con 
sidcrably reduced m his right shoulder 
£xamiMli6n He was able to pul his right arm 
through a normal range of motion The pow er in tne 
right arm was reduced m performing the motion of 
aMuction to about one half of that in the left arm 
Examination of the right deltoid muscle showed a 
marbed irregularity in this muscle The posterior 
half of the muccle apparently had been torn loose 
from its in'iertion and was retracted upwards a dis 
tance of about a inches This caused the po tenor 
half of the muscle to bulge unduly when it was con 
tracied The patient declined an operation 

Case 5* U L G aman aged 6j was injured 

March 14 1914 when after lifting a heavy stone 


Th M(k n r d bif<l I D » ro s Sell m'l r t ' 'll* 
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Fig IS Left, A dissection made in the anatomical laboratoiy of Dr A W Meyer of 
Stanford University “The left shoulder showing the long tendon practically un- 
affected and displaced anteriorly or ventrally, in order to reveal the position in which 
it lay The arrow points to the supratubercular ridge This tendon is never dislo- 
cated distal to the ridge A little proximal from the supratubercular ndge can be 
seen the capsular sling on which this tendon played and which protected it from 
w-ear underneath, a small portion of the cartilage of the head of the humerus is re- 
vealed immediately proximal to it ” 

Fig 16 Same as Figure 15 “The left humerus showing the distal portion of the 
long tendon tn silji, and with a bifurcated attachment extending toward both the 
tuberosities However, the tendon is also attached m the floor of the sulcus, and the 
great wndening of the proximal portion of the sulcus show s that this tendon w as max- 
imally dislocated before it was divided Some osteophytic reaction is evident in the 
intertubercular region of the sulcus and proximal to this region ” 


he tried to throw' it forward into a truck Instantly 
he felt a sudden twinge of pain in the region of his 
right scapula From that time he had an ache and a 
feeling of lameness in his shoulder and a few days 
later his wife called his attention to “a winging out 
of his shoulder blade ” 

Examimhon On inspection April 21, 1934, one 
could see a moderate drooping of the right shoulder, 
the acromion being conspicuously lower on the right 
than on the left side When viewed from the side, 
with his arm hanging at rest, his nght scapula pro- 
jected from the chest When view’ed from the rear 
with the arms raised his scapula assumed the classical 
angel-winged position On palpation there was 
moderate tenderness on pressure over the vertebral 
border of the right scapula Electrical reactions 
were normal to galvanism in so far as reversal of 
the poles was concerned, but faradic irritability was 
reduced over the right serratus muscle 

Diagnosis This evidently was a traumatic pa- 
raljsis of the right serratus muscle due to injury of 
the long thoracic nerve 


Result The patient w'as unable to remain for 
treatment He declined operation 

Case 4 E R B , a man, aged 33, w as mj'ured on 
June 30, 1934, whde helping to operate a charging 
machine He had his right arm extended forward 
and downward and was holding on to the shoe of the 
machine so that his arm was tense MTien the ma- 
chine xvent backward his arm followed outward until 
It became caught against a stanchion Instantly he 
felt a heavy pressure on the internal aspect of the 
nght arm, near the axilla He shouted, and the ma- 
chine was immediately reversed, thereby freeing his 
arm He swung his arm around to ascertain if it was 
hurt and then he noticed a depression m it although 
he felt little pain The next day his arm was sore 
and felt weak when he attempted to pull anj'thing 
toward him or to pull his arm towards his body 
(adduct to median line) He said that on flexing his 
arm, it felt weak at the beginning of flexion until 
one-third of the way In adduction to mid-line the 
arm wm weak all the way Since the day following 
the accident he had had only' a slight soreness and a 
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sort of catch m the region where the indentation was 
whenever he used his arm This ref ion had also been 
tender to touch 

Examnaliort On July j 1034 there was a slight 
eirb3r«os s Over the t.pper third 0/ the ngit arm 
but no abrasion of skin and ver> little if any swell 
mg \\ ith hu> tight atm abducted an indentation or 
hiatus was clearly visible m the lower portion of the 
upper third between the short h'^ad of the biceps and 
the trreps Uhen th^ arm was rotated as far m 
lernally as possible and the patient was told lomake 
a strong grip the depression became more pro 
nounced and on palpation one felt a distinct diasta 
SIS and this area w as tender There was no evidence 
of injury to either the long head or short head of 
the biceps or to the triceps 

Operationandresult OnJulyij 1934, underlocal 
anesthesia of one half per cent novocain an inciMon 
ot iscent meters i- length was made over the border 
of the right pectoral rtiuscle ertending down the 
inner aspect of the right arm and exposing the mus 
cles m this region The edge of the pectorahs major 
short head of the bicep coracobrachialis and the 
triceps muscles « ere erposed and brought into wen 
When the patient was requested to contract his 
arm nothing abnormal was seen but when he flexed 
and adducted bis arm a hiatus w as seen in the mid 
portion of the coracobrachialis mmcle This muscle 
was covered bv a sheath and no rupture was visible 
although a definite depres<ion could be een and felt 
With the finger The muscle sheath then was opened 
and a complete rupture of (he mid portion of ibis 
muscle was fo.nd 

Each half of the muvrle belli ubicb was about 
the size of a lemon cut transversely had separated 
for about an inch There was no hematoma present 
and oid> i or a minute blood clots The JoteaTm was 
tleved and the arm lifted and adducted in the post 
lion of put tin), the right hand over the left shoulder 
This brought the ? halves of the ruptured muscle 
without tension into Complete apposition Fhev 
were approximated b\ j interrupted sutures of \o 7 
chromic catgut reinforced b> 4 fasrial strips secured 
from the ngnt thigh 

The wound of the arm was closed in layers wiihont 
drainage The operation was performed mostU 
under local anesfhe'ia to achieve a compiele tepart 
tion under voluntarv control ol his muscles and was 
finished under gas The arm was immobilized in a 
\elpeau bandage to the chest leaving the coraco 
brachiahs muscle in complete relaxation that *s 
having the right arm forward over the chest with 
(he right hand near th»* left shoulder Mler opera 
tion the patient obtained a good functional rcsuU 

Cases* J J aged 23 was injured in 103* when 
he was in an automobile accident t\hile under the 
influence oJ hquor he was dnving with his left arm 

te ting on the window ill He failed to negotiate a 

turn and collided with an iron post hitting the left 
forearm and elbow He was removed to a ho pital 


treated for a fractured left elbow for a daji 
His whole left arm from the wn t to the shoulder 
Was badly swollen He could not get his arm m the 
sleeve of his shut, bend the arm or move his fingers 
The swelling subsidedin 2 weeks when be noticed 
a big lump on the undersurface of the upper left arm 
which had persisted without apparent diminution m 

Hehadfairlygoodfunctionintheleftarm but 

stated that he had not so much strength in tlut arm 
*8 in the right one This was especially noticeable 
when he attempted lifting 
Examination There was a bulging tumor mass 
ifl the upper third of the posterior or extensor surface 
of fhele/r arm On palpal on it was read Iv d seen 
ible that the tumor consisted of a contraction of the 
muscular belly of the triceps muscle 
Oprralien and result On Way 20 1936 under 
pnerai anesthesia a linear incision 12 centimeters m 
length was macle over the mid portion and lower end 
of the left triceps and earned up exposing the belly 
of the triceps muscle which was found to be eon 
tractedand bulging The muscular portion of Ihelong 
head of the triceps bad tornloose from the tendinous 
portion of (he lower end The muscular portion of 
course was found to be adherent to all the sut 
rounding tissues These adhesions were liberated 
With the finger and by sharp dissection with the 
scalpel Fhenbv slow twrJioD on themuscleu wa 
possible to lengthen it gradually without teanng 
until Its normal length was practically re established 
The repair was earned out in this manner By 6 
mattress sutures the lower end of the muscle was 
sutvred to the tendinous portion It nas also found 
that a portion of the lower end of the externa} head 
of (he triceps was torn and after liberating this, 
(he muscular end was brought through the lower 
end of (he tendon by incising the tendon and pulling 
through the tow er end of (he muscii* Hy interrupted 
silwrex a> a further method of fortification the 
fa cia o er the bellv of the muscle was sutured over 
the musculotendinous portion giving a firm fixation 
V »th this accompli bed it appeared as if a complete 
re esUbhxhment of the large rupture of the triceps 
had been accomplished The wound was sutured in 
lavers and the atm immobilized m extension The 
pat ent received a good functional result 

Case6* D L G amaa aged 30 wasinjuredin 
September 1935 He nas carrying a steel cable 
choker weighing 70 pound* and threw it over 
ome brush with his right hand \ hook caught on 
the glove of hia left hand and the spnng of the coiled 
cable yerfced and twisted the relaxed arm which was 
extended b\ the jerk There was immediate pain 
and d vabd t> in the left shoulder and arm The pain 
radiated to the left side of the neck and che>t He 
then con uUed a physitian who immobilized the 
a at and presenhed heal and massage After several 
weeks treatment he began to try using the arm but 
fell a catching grating and clicking sensation 
especially when arm was m a position 0/ abduction 

CTV. bi«d( t), Edw.rdC Bulli dPr o C I 
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Examtnaiion On Apnl 23, 1936, there was only 
moderate atrophy of the muscles of the left shoulder 
The movements were restricted, especially abduc- 
tion (70/180) and forward rotation (80/180) uith 
pain at the limit of the range of motion External 
rotation of the humerus caused loud, multiple, snap- 
ping sounds, associated with pain, which felt as if 
it w ere produced by a tendon or a thickened mass of 
soft tissue passing over the tip of the greater tuber- 
osity under some tension or compression About 1 
out of 3 times when he carried out this movement a 
loud sharp snap was heard as if a definite structure, 
like the biceps tendon, might be slipping over a bony 
prominence while under some tension It was this 
repetition of movements which produced those snap- 
ping sensations which caused his shoulder to become 
sore in a short time As this developed the disability 
in his shoulder became very marked The supra- 
spinatus muscle was not tender, apparently was not 
atrophied, and appeared to be used very much like 
its mate in the uninjured shoulder Tension on the 
biceps muscle seemed to make no difference in the 
manner in which he performed his movements or in 
the degree of discomfort felt This suggested that the 
snapping sound was produced b3' some other mecha- 
nism than an abnormally movable biceps tendon The 
patient moved his shoulder quite willingly but 
guarded the movements carefully as the painful 
point was approached, seeming to have actual pam 
and wincing with each of the multiple snaps pro- 
duced by movement Roentgen examination revealed 
an irregular area of bone absorption just below the 
level of the greater tuberosity 

Diagnosis Probable partial tear of one of the 
muscular insertions about the greater tuberosity of 
the humerus 

Operation and result On April 27, 1936, under 
general anesthesia an incision was made along the 
anterior margin of the deltoid muscle and earned 
down exposing the joint structures It was readilj' 
seen that there had been an extensive tear of the 
tendon of the subscapularis muscle near its insertion 
on the humerus The muscle appeared to have been 
tom transversely a distance of about an inch, the 
tear extending backward from the antenor margin 
of the tendon parallel to the joint margin and about 
one-half or three-fourths of an inch from the inser- 
tion on the humerus The tear had extended also 
proximalh' between the supraspinatus and sub- 
scapulans for a distance of probably to 2 inches 
This had created a defect in the fibrous capsule of 
the shoulder joint which had filled in with verj' in- 
adequate and thin scar tissue, and at this point the 
capsule was verj’ loose and would probabh’ have per- 
mitted dislocationoftheshoulder on slight provocation 
if the patient’s discomfort had allow ed him to abduct 
the arm freely There was also a loose flap of fibrous 
and synovial tissue hanging free from the joint lining 
for a distance of an inch or more This flap was 
one-half or three-fourths of an inch from the articular 
margin and about five-eighths of an inch wide Its 
structure was rather dense and it seemed likelj' 


that the clicking and snapping sensation observ'ed on 
examination of the patient was due to movements 
of this loose flap. The torn subscapularis tendon had 
retracted considerably, but the margin of the tendon 
was freed along the general line of the onginal tear 
and It was drawn as near as possible to its onginal 
position and sutured in place with interrupted 
chromic catgut sutures The loose fibrous capsule of 
the shoulder joint was partially excised and the 
freshened margins of the subscapulans and supra- 
spinatus tendons were sutured together as closely 
as possible in an attempt to restore normal strength 
in this part of the shoulder joint capsule The pa- 
tient’s arm was bandaged to his side in a position of 
internal rotation with the elbow forward on the chest 
to relax the sutured muscle 

Result. He secured a satisfactory result and re- 
turned to his regular w ork 
Case 7 J O , a man, aged 52, was injured on 
May 5, 193s, while playing in a bowling tournament 
He raised his right arm above his head in the usual 
manner and had gripped in his hand a bowling ball, 
weighing IS pounds 13 ounces The regulation 
weight of a bowling ball is 16 pounds This was 
3 ounces less, and was the weight of the ball he used 
aU the time He said he made no more strenuous 
effort than he had made thousands of times Just 
as he threw the ball he heard and felt something tear 
in his nght arm in the region of the biceps muscle 
Then he picked up a second ball and threw that As 
he did this he had the sensation of someone putting 
a knife in his elbow and npping it up to his shoulder 
Then he took a third ball and as be started to throw 
it he gripped it and it fell nght out of his hand After 
this he became sick to his stomach and his arm felt 
weak He lay down for 15 or 20 minutes in a cold 
perspiration A doctor was called, who came to the 
bowling alley to see him, and wrapped his arm and 
told him he had torn a muscle His arm caused him 
no pain when it was at rest, but when he tried to lift 
anj'thing he found it difficult to raise it more than a 
few inches, and he had a feeling of soreness and a 
sharp pain, cutting m character, in the biceps muscle. 

Examination May 8, 1935, there was an area of 
ecchj mosis over the proximal end of the right biceps 
The belly of the biceps had dropped down so that 
when the arms were held in extension the hiatus 
between the deltoid and the biceps was veiy con- 
spicuous, measuring in the left arm i finger’s 
breadth, and in the right arm 3 fingers’ breadth 
With arms hung to the sides in a natural position 
with the palm forward one could see that the bell.v 
of the biceps had dropped down and there was a 
hollow above the biceps 

Operation and result On Max- 10, 1935, under 
local anesthesia an incision w as made over the tendon 
of the long head of the biceps and carried down ex- 
posing the tendon which was found ruptured near 
Its upper end The tendon had gone down toward 
the muscle but had not turned over It was freed and 
brought out and seen to be long enough to put up to 
the coracoid process .^s the pectoral muscle was so 
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well developed it was impossible to refrict it suf 
bciently to get a good fiction of the tendon of the 
long head of the biceps on the coracoid process 
Therefore the fibers of this mo cfe were split witli 
the fingers and separated so that the coracoid process 
was visualized easily which gave adequate space 
for the tendon to be brought up underneath this 
muscle and the fixation could be performed nadiK 
The fibers of the tendon of the short head of the 
biceps were then separated at the level of the cora 
told process and the tendon of the long head of the 
baeps via« pushed through the opening Then the 
proviroa) end of the Jong Jiead of the tendo') iias 
sutured to the coracoid prore«s and reinforced bj 
suturing to each side of the tendon of the short head 
of the biceps through which it had been inserted 
S’tk 'utures were used throughout The moscles 
were then approximated loo el> with JSo i catgut 
and the wound closed m lasers The operation was 
done under local anesthesia and the patient stood 
It well The arm was put up in a \elpeau bandage 
RejuU On June 8 1033 resJt i.as most satis 
factor} OnJui> 15 he returned to hts regular work 
Cases* C II aman agedssjears wasmjured 
June, 1925 when he was thrown from a truck which 
tutciedover pmninghimuDderneath Uhilemaking 
an to Uto Jwn?5«y he Wr a alight inap j» the 
right shoulder After hearing the snap m his shout 
der he felt a ver} sev ere pam there and then became 
unconscious In this accident he sulTered a fracture 
of the occiput and a dislocated vertebra 
Exammahon On April 17 igrS (Fig 12) it was 
revealed that the bellv of the long head of the right 
biceps was definiteh smaller than the lefi and on 
dewion the belly bulged and this bulging was about 
2 fingers breadth lower down the arm than the 
muscle 0/ the lent, head 0/ the other arm This arm 
was seen readily to be weaker than the other 
Optrahon and resulls On April 17 1938 under 
general anesthesia an incision was made from the 
shoalder exteodmg from along the iiJAerJion of the 
pectoralis major over the biceps The a muscles of 
the bicep were then exposed and separated from 
each other The muscle and tendon of the short 
head •> ere normal The muscle of the long bead had 
retracted and the tendon had bei.onie attenuated 
but was not seen to be ruptured The tendon vras 
pulled up and shortened about 2 centimeters and 
then the loop of the tendon was pulled tbroogb an 
opening in the muscle at the beginning of the ten 
don (13) This ’bortenfd the tendon about » centi 
meters and brought the bellies of the long head and 
the short head side by side This man secured a very 
satisfactory and useful atm The contour of the 
muscles became practically normal (Fig 14J 


SUJIMARV 


No surgeon ever sees many ruptures of the 
various muscles of the shoulder 
r to ^ 0 h f. tt * 


A rev levv of the literature rev taled that with 
the exception of many cases of supraspinatus 
and btceps, a iurpn3ing]y few cases 0/ tJie 
other muscles and tendons of the shoulder 
girdle and upper arm hav e been reported A\ t 
have found only i uncomplicated rupture of 
the dtffoid 8 of the serrafus magnus (an 
tenor) 8 of the pectoralis major, none of the 
subsenpubns, none of the coracobrachiahs 
and 10 of the triceps 

The rdfc of acute trauma, direct or indirect, 
IS greater than all other causes of shoulder dis- 
ability, including senility, disease fatigue 
and attrition 

The most frequent mechanism producing a 
partial or complete rupture of a mu«c!e or a 
tendon is the sudden application of a stretch 
ing force to a muscle which is in the process of 
vigorous contraction 

A tear in a musvle or tendon about shoulder 
joint or upper arm will produce pain m the 
joint and often cau«c an mcorrert diagnosss 

\ careful history and evaminalion usually 
will lead 10 an early diagnosis 

Treatmint should be directed to prevent 
confraclure and atrophy of the muscles of the 
shoulder girdle 

Prompt surgical intervention and repair 
of the tears m the muscles and tendons about 
the shoulder rn the majontx o5 the palienls 
V ill give satisfactory results 
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SUPRAPUBIC PROSTATECTOMY 


^RTOUR JACOBS FRFPS (Gl« ), GJasgotv. Scotland 

R EMOVAT of the prostate bA the supra bladder maj result in such a degree of improve 
'^hic roaXe IS the pzx^an preitrred meat that operation an be earned out ff 
b} the uTiter oh all patien’s whose sufficient rmprovemenC does not occur, one can 
»» obstructive symptoms are due to pros not proceed with major operative intervention 
tales of the large adenomatous type Trans To lessen the risk of postanesthetic pulmonar) 
urethral resection is the method favored for the complicatjons, cyclopropane or gas and OTigeo 
smaller of glandular obstructions and for with a imnimun oi ether are the anesthetics 
carcinoma Suprapubic ejstotomy i* reserved for usually preferred'^ At the termination of the 
those who are unfit for either procedure Out of operation respiratory activity is stimulated 
a total of to6 patients open. ted upon (or prosiatic carbon dioxide inhalation The patient is slightly 
obstruction in 1537 a suprapubic prostatectomy elevated on pillows as soon as he 1 out of the 
was carried out on JO or 47 per cent A two stage anesthetic The degree of elevation is graduallj 
op^lion was performed on la of these patients intreased and within ,4 hours he is usuallj well 

The techniflueof suprapubic prostatectomy now enough to be in a silting position He is encour 

used b\ me has been arnved at after extensive aged to move his lower limbs about in bed at 

experience with the operative methods used by trequent intervals and is allowed out of bed at 

Frever Thomson \\alker Benilev Squier and the earliest po«>ible date 

flarns The various steps are based on the work 

of (hexe great pioneers in this branch of surgery c>?EJiATtvE isvrvTioATios vsd 

‘ * PllEPVR.VnOV OF TUE USINVRV TJWCT 

POSSIBLE DVNCtBS A-Vfi couPttcATioss ^ ^t.sfactor> renal function is a «« qua non 

Failure of the cardiova culat *vstem to stand before operation is decided on The existence ol 
up under the strain of the operation posloperx marked impairment is u uallv recogni-able by 


tive pulmonary cnmphcatims indudijjg embolus, 
renal failure and urinary sepsis are the dangers 
and complications to be feared and guarded 
against Methods to avoid the two latter condi 
tions will be dealt with in subsequent piragraph* 

W ith regard to the cardio\a«iCular s\s(em I think 
it IS correct to sav that tht majontv 0/ prosiatic 
patients exhibit degenerative vascular changis 
and wrjmg degnes of weakness of ihe cardiac 
musculature A thorough medical overfiauliog 

should therefore be a routine practice ft is -- - , 

diflirult however even for an expert pbvsician indicate a good rena! function Chief reliance for 
o de'erm ’'e c^act degree of cardiac reserye tins information in placed on the unne urea con 
in any given case la patients inth a recegnaabie centrauon test The patient is given ty gramv 01 
impairment test in bed 1 ilh appropriate treat urea dissolved in 100 cubic centimeters of water 
ment of the heart, combined with drainage of ihc and the percentage of the urea found in the urine 

„ ... .11 durmc the first second and th rd hours is eati 

Brown kriiy* Flirts 6 ind r »re bisd on lUusinbon to tSc mated If the patient 15 not on bladder drainage 
raprt by tb* tale Mr Hariy lUrM putt iitdia bv an jndnclhng Urethra! cilheter one is usually 

’ ' ' T.»i..rt- urn .n inserted for the period of the test The quantity 

91S 


byious chmea) manilestaiions such a vdry skiw 
loss of appetite indigestion, and constipation 
Petsistenl thirst a dry mouth and a furred 
longue are ominous signs \s an aid to the recog 
nition of the lesser degrees of renal impairment 
the routine biochemical tests which arc relied on 
are an estimation of the blooil urea and the urea 
corcentration te^t If the blood urea is higher 
than JO miBigrams per cent the fcn.d c rd 'i'' 
is regarded as unsa isfactorv A reading below 
this figure IS not however considered bv itself to 
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of urine passed in each hour is noted and the per- 
centage of urea excreted in each specimen is 
estimated The total amount of urea eliminated 
in each hour is thus calculated and should in the 
second hour be not less than i 5 grams, 1 e , one 
tenth of the amount swallowed 
As a check-up on the above tests, the indigo- 
carmme test is frequently used An intravenous 
injection of 8 cubic centimeters of a o 4 per cent 
solution IS given A good blue coloration should 
appear m the urine within 10 minutes 
If these tests indicate a renal insufficiency, 
treatment must be carried out with a view to its 
correction before operation Forced diuresis and 
continuous bladder drainage are the methods 
used to achieve this objective The patient is 
encouraged to drink as much fluid as possible, 
aiming at a minimum of 5 pints per day A soft 
rubber catheter is retained in the urethra and 
connected by a glass connection to a length of 
rubber tubing, which drains into a bottle con- 
taining a measured quantity of antiseptic at the 
side of the bed The bladder is washed out once 
or twice a day depending on the degree of urinary 
infection present Two to 3 pints of i 10,000 
silver nitrate solution are used for each wash out 
For very dirty bladders the routine recommended 
by Harris has been found useful It is as follows 
A solution of potassium permanganate of a light 
pink color is washed backward and forward 
through the catheter until the return fluid is 
clear The remainder is then washed out with 
plain sterile water Four ounces of i 3,000 solu- 
tion of nitrate of silver are then injected into the 
bladder and the catheter is clamped for half an 
hour if the patient will tolerate it for that time 
Then it is connected to bottle at the bedside 
Throughout the period of preparation the urine 
is kept acid by acid sodium phosphate, 10 grams 
three times daily If a stronger acidifier is 
required, ammonium chloride, 15 grains in cap- 
sules, 3 to 4 times daily, is substituted As long 
as the urine is acid, hexamine in doses of lo 
grams thrice daily is also given 

For a patient whose renal impairment is not 
marked, catheter drainage for a week or 10 days 
uill usually suffice For a patient with a good 
renal function, 1 see no advantage in draining the 
bladder for more than 4 or 5 days even if he has 
had a residual urine of several ounces This 
applies particularly to that tjqie of patient who 
has suffered from repeated attacks of retention 
but who in the inten-als between the attacks is 
able to empty the bladder quite satisfactorily I 
consider about 3 weeks the maximum penod that 
urethral catheter drainage can be continued to 


advantage If by that time the renal function is 
not sufficiently good to warrant a prostatectomy, 
a suprapubic cystostomy should be carried out 
and the prostate removed at a later stage 

LIGATURE OE THE VAS 

This IS a routine procedure done in order to 
prevent a postoperative epididymitis If the 
initial renal functional tests indicate that more 
than one week of catheter drainage is likely to 
be necessary, the vas ligation is done as a sep- 
arate procedure under local anesthesia If there 
is to be only a few days of catheter drainage, the 
ligation is made at the time of the prostatectomy. 

The vas is grasped a little below the root of the 
scrotum and held firmly between the left thumb 
and index finger About 20 cubic centimeters of 
I per cent novocain injected subcutaneously and 
into the cord in an upward direction for about an 
inch, starting at the level where the vas is held, 
will usually suffice Keeping a firm grasp on the 
vas, a half inch incision is made over the anes- 
thetized area of the cord, the coverings incised, 
and the vas rolled into the field, where it is 
grasped with dissecting forceps It is now sepa- 
rated from the other structures of the cord by 
blunt dissection and clamped by 2 pressure for- 
ceps placed about i inch apart The intervening 
segment of the vas between the 2 forceps is cut 
away and a catgut ligature is placed on each end 
The skin incision is closed by 2 silkworm sutures 
Both sides are dealt with similarly 

OPERATIVE TECHNIQUE 

Immediately prior to operation and before the 
patient is brought to the theater, the bladder is 
washed out with potassium permanganate and 
emptied The catheter is removed from ure- 
thra and in doing so the urethra is also irri- 
gated with the solution The penis, scrotum, 
upper half of thighs, and abdominal wall are 
surgically prepared 

The operator stands on the left side The left 
hand is covered with 2 gloves The table is tilted 
into a modified Trendelenburg position, e.xcessive 
lowering of the head not being considered advis- 
able The legs are separated to the full ividth of 
the table The towels are arranged so as to facili- 
tate access to the rectum and urethra Thus the 
top sheet and side towels should be placed first 
A long sheet completely covering the lower limbs 
and pressed dowm between the thighs comes next 
A split towel through which the penis is draivn is 
placed over the pubic region and upper thighs 
This IS covered by a further tow-el, the upper 
border of which rests on the svmphj sis 
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A «ed«n suprapubic incision is made the 
lower ♦•nd ot which starts j finger breadths above 
the 6)mphisis A small incision about 2 in^es 
in length is favored but u ma) be desirable to 
ertend it uoward m a patient witha stout pendu 
lous abdominal wall the skm and subcutaneous 
fat are incj<4d and the anterior wall of the rectus 
sheath is e<pow<I and divided in the hnc o{ the 



Fit, J Copi of illusiratiin in article by ih* iate Ifarry 
lUctv 'British Journit o{ JanUarv >934) «b(>» 

iriB po'twoMeiji 'pecjmen 0/ bjaddrraod^wi'tsiic urethra 
opened from ihc front and indicalinR ibt rntra vrtthral 
iwethwl ot enucleation The broken black tiiic and the 
aieuo.% vhewn indicate the cour«e followed by the hnijCT 
is and 4 ate opposite tfie aftero-iitfenar *<pect each 
la ttal lobe where the enutleaoon is be/win on each side 
i itid e the cut edees of the muscle of the antenot ewn 
roissuTT c the membranous iiselhra / veruinoounuRi 



Flit i The right index finger is passed though the 
internal meatus and prostatic urethra and separaiK® of 
the prostate is commeDced at sntero inferior aspect of left 
Jobe by Joreiny the finger through the urethra at this point 

incision The fibers of the rectus muscles are 
separated m the middle line with blunt pointed 
Scissor- The transversalis fasaa ts opened and 
the perivesical fat is brought to view All bleeding 
points are now dipped and ligated The next 
step IS to expose the exiraperuoneal surface of 
the bladder As the latter is empt^ and as the 
abdominal inci ion and muscle separation do not 
reach to the s>Tnph>’Si8 this is «whewhal note 
difTicuU than when carried out with the bladder 
distended and a downward extending vrcision 
(fji the excessively obese patient it may be prei 
erablw to have the bladder distinded with about 
12 ounces of lotion ) Exposure is facilitated by 
Ihe iis( of a s/TialJ sraed, self retaining ret/Jclor 
The perivesical fat and peritoneum are stroked 
upward from off the bladder with the aid 0 ! a 
small /old ol gauze The anterior nail of the 
bbdder is usunlly recognized without difficulty 
and Is grasped bj temculum forceps It 1 % pulled 
upward and backwardinto the wound By mean 
of a further pair of tenaculum forceps the posi 
tion of each is adjusted so that they bold the 
anterior waU of the bladder on either side ol the 
middle hue about one inch apart While traction 
on the forceps is mainiamcd a stab mtision is 
ma.de between them A suction tube is imrae 
dutelv passed into the bladder and any residual 
fluid IS evacuated (Fig i) A shfig suture is 
mscried through each «ide of the bladder incision 
and the traction foretps are discarded The inci 
snuvin the bladder IS sufficiently enlarged m an up 
ward direction to enable ifie index and middle 
fingers to be passed through it 11 the peritoneum 
encroaches on the line ol incision il is stroked 
further upward Any bleeding point on the Wad 
dtr IS hgated and the process of enucleation is 
earned out 
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ENUCLEATION OF THE PROSTATE 
As the abdominal incision and the opening into 
the bladder are small, the enucleation of the 
prostate is greatly facilitated by inserting the 
index and middle fingers of the left hand into the 
rectum and pushing the gland upward Before 
doing this, the left arm is covered down to the 
wnst vith a towel (The left hand is still covered 
with 2 gloves The towel and outer glove are dis- 
carded as soon as the hand is withdrawn from 
the rectum ) The index and middle fingers of 
the right hand are inserted into the bladder and 
the index finger is passed through the internal 
meatus and prostatic urethra down to the antero- 
infenor aspect of the left lobe of the gland The 
plane of cleavage between it and the prostatic 
capsule IS opened by forcing the finger through 
the prostatic urethra at this point (Fig 2) The 
finger is then swept round the lateral surface of 
the left lobe to the middle line of the postenor 
aspect of the median lobe The finger is also 
made to pass around the inner surface to the 
middle line of the anterior aspect of the median 
lobe 

A similar maneuver is carried out on the 
right lobe (Fig 3) The attachment of the 
median lobe to the prostatic urethra may be 
broken with the finger If this does not readily 
occur, it should be cut across with scissors The 
gland IS now dehvered backward into the bladder 
and removed If it is very large, it may have to 
be pulled forcibly through the bladder incision 
with forceps In the majority of enucleations 
carried out in this manner, the gland comes away 
m one whole, consisting of 2 lateral lobes joined 
together posteriorly by the median lobe and open 
in front If no median connecting isthmus is 
present, each lateral lobe has to be removed 
separately 



Fig 4 Dramng of Harns’s electrically lighted self- 
rctaining bladder retractor with postenor suction blade 
The frame rests on the abdonunal w all The narrow blades 
of the retractor can be inserted into the bladder through a 
small incision and enable excellent xnsualization of the 
prostatic cavity to be obtained The complete instrument, 
including lights and cord, is boilable 

CONTROL OF HEMORRHAGE 
A fold of gauze is temporarily packed into the 
prostatic cavity whilst self-retaining bladder 
retractors are placed m position If the bladder 
exposure has been made through the usual small 
incision, a Harris retractor (Fig 4) is used Its 
narrow’ blades are easily introduced into the 
bladder If a larger incision has been emploj'ed, 
a Morson retractor may be used Excellent 
exposure and illumination of the prostatic cavity 



Fig 5 Drawnng of Hams's boomerang needle and ligature earner 
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fig 6 Mefjiod hr Ibe jnserlj n of iJw brfflmtadc 
sutures *lQn| the posterior sej^ment of the Urn of the pro 

>a obtained with both these retractors, and as the 
posterior blade of each incorporates a suction 
aperture, the field is kept free of excessive blood 

A senes of catgut sutures (plain catgut No a) 
\arving m number from 4 to ? are insert^ 
through the posterior segment of the nia of the 
pTOStatic cavity Each suture is made to pass 
thfouf^h th<* prostatic capsule m addition to the 
muscular edge of the nm The u^e of the boomer 
ang needle and bgature earner of Harns (Fig 5) 
makes the introduction of these sutures a matter 
of simplicity Forward and upward retraction on 
the anterior margin of the ca»J£> by a long, 
narrow bladed retractor facilitates the cveur 
Mons of the boomerang needle Before the sutures 
are inserted anj loose tags of mucous membrane 
or adenomatous tl^sue are cut away BJeedmg 
trow afl spurting vesse/asfiouJd be Con frolfed after 
these sutures have been plated (Fjg 6) If any 
cor iderable ooze still occurs from the raw sur 
face of the anterior portirn of the proslatic bed 
a transverse suture is passed bv means of a 
J.irger sized boomerang needle through the side 
walls of the urethra It !■, inserted just proximal 
to the anterior margin of ihe cavity and tangent 
to if ll’hen fled if caci-A an ififere/o/t <jl the 
nm of the cavity and thus further controls the 
bleeding (Tig 7) 

\ iwo-ejed catheter, ^o sj F mountedon a 
stiUetfe IS then passed along the urethra mio the 
bladder Its tipiscut off transversely yustbeyond 
the distal eye A long silkworm gut suture is 
introduced through the end of the catheter and 
the position of the Jitter js adjusted so that onfv 
the eyes project just within the bladder The 



f'S 7 'n anterior trans\erve suture has been passed 
through side «aUs of urethra and lied The catheter with 
lip Cut off IS in position and transfixed by the suture 

maintenance of this position until the catheter 
saiure has been hitched to the abdomtnai wall is 
ensured by grasping the catheter with a light 
clamp just beyond the point of the peniv Ihe 
retractors are removed and a Freyer s tube sire 
18- 20 millimeters, with a glass bend to which is 
connected a j6 meb length of rubber tubing, is 
inserted into the bladder Along w ith the catheter 
thread the tube is delivered through the upper 
ettremit) of the bladder incision the latter is 
dosed by 3 or 4 interrupted chromic catgut 
sutures No i The - ends of the catheter suture 
are threaded on needles and pa sed through the 
skin on one side about hall an mvh lateral to the 
edge and about half an inch apart The) are lied 
over a piece of rubber ^\’hlle making the knot, 
the catheter 19 pulled to the full extent that the 
forceps, which have been placed or it will fttlow 
The lube is made to traverse the lower end of the 
abdominal incision which is idosed above if by a 
continuous suture of f>£> 3 chromic catgut 
through the rectos sheath and interrupted 
sutures of silkworm gut through the skin 

Before the dressing is applied the bladder is 
irrigated tlvough the urethra! cathi ter and supra 
pubic tube with hot saline The dressing is tixed 
to the abdominal wall bv adhesive 'trapping with 
the glJss^nd kft for jnfperijon 

POSTOPFRVTIVE CARE 

WTien (he patient is returned to bed the 
catheter is connected by a wide glass connection 
to a length of rubber tubing which drams into a 
bottle containing anti eptn. at the side of Ihe bed 
The rubber tubing connected to the glass bend 
ot the supraptshic tube is drained into a «epaia e 
receptacle (Fig 8) One sahne injection only is 
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given after operation, 10 ounces being allowed to 
run slowly into the rectum At the first sign of 
restlessness on the part of the patient when 
coming out of the anesthetic, one third grain of 
omnopon rnth one hundredth gram of atropine is 
given This may be repeated on i, 2, or 3 occa- 
sions during the first 24 hours, after w'hich it will 
probably not be required Should anj’ clotting 
take place, this will be apparent at once in the 
glass-bend and immediate irrigation mth warm 
silver nitrate (i 10,000) is earned out If this 
occurs at all, it rarely does so after the first 12 
hours A bladder wash-out, however, is given on 
the first and second days On the second daj' the 
suprapubic tube is removed and a dressing is ap- 
plied over the wound If after a few' hours any 
considerable suprapubic urmai^' soakage occurs, 
a suprapubic box is applied in lieu of the dressing 
Otheniise changing the dressing twice a day will 
suffice On the morning of the third day a yi 
ounce of castor oil is given and i hour later 6 
ounces of olive oil are gently run into the rectum 
The urethral catheter is removed on the sixth 
day by cutting across both ends of the suture 
which retains it, below the knot On withdrawal 
of the catheter the suture comes away with it 
During the period that the catheter has been in 
the urethra, the bladder is irrigated once daily 
with 2 pints of weak silver nitrate solution 
(i 10,000) It is convenient to have a suprapubic 
box placed over the wound during the wash-out 
if one has not been required for routine purposes 
The patient is usually allowed up on or about the 
twelfth day when he is generally voiding urine 
The majonty are completely dry within 3 weeks 
Throughout the period of convalescence, diure- 
sis IS kept up to a maximum degree compatible 
with the patient’s comfort He is encouraged and, 
if necessary, cajoled to drink at least 5 pints of 
fluids daily Starting with w’ater, cold or w’arm, 
the fluids are vaned after the first 2 days Lemon 
water, lemon and barley, orange water, weak 
lemonade, and buttermilk are alternatives with 
which the patient is tempted to maintain his 
fluid intake I have no hesitation in allownng i to 
2 pints of weak lager beer daily It is an excellent 
diuretic and to some is a w'elcome change from 
the above mentioned blander types of fluids If 
for any reason, the fluid intake is not satisfac- 
tori’ and the urinary output is at a danger- 
ousK low level, intravenous infusion of normal 
saline or dextrose (5 per cent) in normal saline 
must be instituted If this must be maintained. 
It IS given by the “drip"’ method 
Saiisfactorj unnarj- antiseptic treatment m 
the carh stages after operation is difficult, as the 



of the wound tied over a piece of rubber 

unne tends to remain persistently alkahne as 
long as a suprapubic fistula is present The 
flushing effect of the diuresis and the bladder 
lavage are probably the best forms of antisepsis 
but the urine should be rendered acid as soon as 
possible with acid sodium phosphate or ammo- 
nium chloride Hexamme is then also given 

TWO stage prostatectojiy 

If because of impaired renal function or other 
reason, a preliminaiy' suprapubic cystostomy has 
been earned out, removal of the prostate should 
not be performed until the elapse of at least 4 
weeks By this time heahng in the deeper layers 
of the suprapubic wound wtU have taken place 
and postoperative reaction subsided In cases 
of marked renal impairment it may be necessary 
to wait several months until the maximum 
recox'ery of the kidneys has taken place There 
are certain patients with permanent renal insuf- 
ficiency indicated by repeatedly poor renal func- 
tional tests who, nevertheless, can be safely 
brought through a two stage prostatectomi- If 
diuresis can be forced up to about loo ounces per 
day and stabilized, and if the clinical condition of 
the patient is otherwise satisfactory, I believe 
that the operation can be performed without 
undue increase of risk A recent case of this tx-pe 
was submitted to a successful prostatectomy 10 
weeks after a cystostomy with a blood urea 
which remained persistently around 65 milli- 
grams per cent. 
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n? 9 left The diMended bladder has been punctured 
nith a trocar and cannula The trxarhas been tnibdranD 
and a >/aIecnt rube acrerched m an (ncroducer has been 
pas ed ihrouah the cannula 

hg 10 ^^llh the tu^ atiU stretched on (be introducer 
the cannula IS nithdrann from the nound 11i< introducer 
IS remotfd thus atlo'img the tube to eepand and (he end 
to open out The tub# Sehir cannula is steadied andlat 
ter Hithdrann \ naicr tight suprapubic dramai^ results 

The prchminar) c\s( 03 tomj opening should 
3l»a\s W made as high as possible above (he 
level of the sjmphjsis \ distance of a inches 
should be aimed at This facilitates the second 
stage and in addition will be advantageous to the 
patient in the event of either permanent or pro- 
longed temporarv drainage proving ncces«ar\ as 
if ensures the easier lifting of a suprapubic 
apparatus preference is to puncture the 

distended bladder with a trocar and cannula and 
to insert a Alalecot tube size aSCharriere through 
the cannula This can be done through an masjon 
t inch in length The rcctu« sheath is incised and 
the fibers of the rectus muscles separated The 
left Pnger tv passed down to the bladder and 

with It the perms cal fat and per/looeunj w 
stroked upward The trocar with cannula i« 
sharplv thrust into the bladder m front of the 
finger Th'- tiocar is withdrawn and the Malecot 
tube stretched on .in introducer is passed through 
the cannula The tube w Uept stretched and fixed 
in position while the cannula is withdrawn out 
side the incision The hold on the tube is now 
relaxed the introducer is removed and grasping 


the tube just outside the abdominal wall and 
stead>ing<t the operator withdraws the cannula 
completelv (Rjg-s g and lo) Ore catgut stitch 
(or none) through the rectus sheath and i or 2 
stitches through the skm completes the opera 
POD v^ich Can be done under local anesthesia 
It to permissible to use this method through a small 
incision, only when the bladder can be satis 
lactonJv distended and i» pjfpabh fArr-gh the 
abdominal wall WTien calculi have to be removed 
or when the bladder cannot be adequately dis 
(ended, as to sometimes the case after it has been 
siib]ected to continuous urethral catheter dram 
a{,e exposure through a larger incision will be 
necessary 

The incision for proslaiectomy, when a cv?tos 
lomy opening 15 present, passes for about i inch 
above and below the fistula which is encircled and 
excised The bladder is separated by sharp dis 
section from off the under surface of the rectus 
muscle and is inci«ed downward from the open 
ing The operation is then proceeded with after 
(he manner described for the one stage operation 
It may be found however that the abdominal 
wall is less pliable and that the bladder wall does 
not separate oB easily In these circumstances 
adequate retraction and good exposure of the 
ptosutic cavity may be difficult In the majority 
of two stige prostatectomies however there is 
less tendenev to profuse bleeding after the enucle 
ation of the gland and thus if visualuation of the 
cavity IS difficult insertion of the hemostatic 
sutures can be dispensed with A larger tube 
size 2J/24 mil/imeter, should be used however, 
to dram the bladder If any anxiety is felt as 
to bleeding the prostauc cavilv should be packed 
with gauze which is delivered through the wound 
alongsi^ the tube 

The postoperative care is similar to that 
descnhed for the one stage operation If pacing 
has been inserted tne budiicr is wot vtngxwd 
until the second day w hen the packing and supra 
pubiC tube are removed U ashing the bladder 
through the urethral catheter will soften the 
gauze and facilitate its removal 
covri.t,siov 

The technique described is I convnier the saf 
eat method of performing suprapubic prostalec 
tomy It reduces to a minimum the risks of 
hemorrhage and infection and is least likely to be 
followed by any postoperaUve morbidity such 
as vesical rtcck contraciare or secondary cal 
cuius formations 
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A WORKINGMAN’S hands are one of his 
/\ most valuable assets Loss of any part 
or function of the hand reduces his 
jL potential earning power. Amputated 
lingers or painful finger-end scars manifest them- 
selves in the pay envelope. Therefore, any step to 
improve results after mjury of finger ends will be 
received gratefully by the workingman 
I wish to describe a minor operation to be used 
in certain types of injurj’’ to the finger end which 
averts necessity for amputation or its alternative, 
thm-skinned, painful scar The type of injury for 
which this operation is applicable consists in loss 
of soft tissues of the finger end, usually wuthout 
loss of bone, such injuries as are sustained in 
shcmg machines, with saws, in punch presses, or 
by pinchmg The tissue loss may involve only 
the distal tip, skin, and soft tissues, sometimes 
e.xposing the bone It may include one side of 
the whole distal phalanx sometimes involving the 
nail It may remove the whole palmar pad 
(Fig 1) 

In each of these situations, bone shortening 
must be performed if the flaps are to be brought 
together over the bone And if such lesions are 
penmtted to granulate and heal m, the thick, 
dense, fibrous scar, covered by thin cicatricial 
skin, results in a permanently painful scar which, 
on a finger end, seriously impairs the function of 
the hand 

Such lesions can well be closed, I have found, 
with an immediate fuU thickness graft applied to 
the area of soft tissue loss Full thickness grafts 
have been used with increasing frequency in re- 
cent years Bunnell, Koch ($, 6), McWilliams, 
Padgett, and Updegraff, among many others, 
have cited their applicability m covering soft 
tissue defects J S Davis, m 1926, did particu- 
larlj mteresting experimental work on the nutri- 
tion of transplanted skin tissue, concluding that 
in the first 24 hours a graft gets its nourishment 
from Ijmph flow from the bed, m the ne.xt few 
days by mvasion of blood from the periphery, 
and that the graft does not develop adequate 
blood supply until 8 to 10 days Blair emphasized 
the desirability of full-thickness grafts to avoid 
TOntracture Koch (6), in 1931, and T S 
O Alalley, in 1934, descnbed the use of grafts for 
amputated finger ends Thej' both, however, ap- 


phed the grafts to aheady^ amputated fingers to 
prevent further shortening of bone O’Malley in his 
paper gave interestmg statistics from the Wis- 
consin Industrial Board on the economic loss due 
to amputations of fingers 

Immediate fuU thickness grafts to injured finger 
tips can be done m the office or in the home The 
techmque is simple The results in our experience 
have been quite satisfactorj^ (Figs 2, 3, 4, 5, 
and 7). 

The whole hand is very thoroughly scrubbed 
includmg the base of the injured finger A local 
anesthetic of 2 per cent novocam wdth adrenahn 
is injected on each side in the proximal segment 
of the finger Then the donor site is selected 
Usually this is the volar aspect of the proximal 
fourth of the same forearm In females, the 
lateral aspect of the thigh near the ilium is 
chosen in an effort to place the scar where it will 
be at all times covered In one man this site was 
selected because other desirable sites were covered 
with lesions of psoriasis The donor site is shaved 
and scrubbed thoroughly clean. No antiseptic 
dyes are used because of the possibihty that they 
might cause injury to the graft 



Fig I Tj-pcs of mjur>- requiring graft .■\, Slice v ound 
tip, not exposing bone B, Loss of one side of distal seg- 
ment and nail C, Slice wound of pad without c-xposing 
bone D, Loss of soft tissues side of digit without injuring 
nail E, Aiulslon of pad of finger exposing palmar aspect 
of distal phalanx F, Loss of soft tissue e.xposmg tip of 
phalanx 
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ANALYSIS OF RESULTS IN 53 CASES— Continued 


Case 

Age 

Date of 
injun 

Bate of 
return 
to w ork 

Date of 
dis- 
charge 

Digit 
m\oh td 

Manner of injurj 

End-results 

3 Q 

21 

10-2S-36 

12- 2-56 

12-18-36 

LI 

Caught m kick press 

Impairment to 25 per cent due to scar 

40 

38 

't-23-36 

I- 4-37 

1- 4-37 

RI 

Caught in drum of machine 

No permanent impairment 


19 

4-37 

2- 3-37 

5-17-37 

R R 

Cutter sliced off finger 

\ 50 per cent bone loss and nail dj stroph} , a prolonged 
case 

42 * 

31 

1 - 29-37 

3-22-37 

4 - 27-37 

RR 

Caught in cogs 

Impairment of 10 per cent a large prraft required because 
of an e\ceptionall> bad phalanx exposed on palmar 
aspect and tip 

45 

ig 

2- 5-37 

3 - 1-37 

4-24-37 

L .\r 

Caught m punch press 

A bon> loss of 50 per cent, patient was a piano player 

44 

S2 

3 -X 2-37 

3 'I 5-37 

4-17-37 

LI 

Caught m air press 

No permanent impairment 

45 

25 

6-23-37 

7-19-37 

8- 2-37 

RM 

Casting mashed finger 

Impairment amounted to 10 per cent, tenderness 

46 

3 t 

6-36-37 

7-24-57 


Bi 

Caught m bottle crouner 

No permanent impairment 


m 

7 - 38-37 

8-i5-37 

BBS 



Impairment of 50 per cent due to bone loss 

1 

25 


Q- 20-57 

10- 2-37 

RI 

Caught m punch press 

No permanent impairment to finger grafted, 2 other 
fingers amputated at same time 

49 

48 

to- 5-37 

10-26-37 

t 2-18-57 

LL 

Pinched between cable and drum 

No permanent impairment 

53 

iS 

* 1 - 3-37 

12 - 15-37 

1-13-37 

LM 

Caught m food gnnder 

Impairment amounted to 50 per cent, graft sloughed, 
bone loss and pamful scar 

SI 

iwBI 

t2- 4-37 

I- S-3S 

i-ti-58 

RT 

Cut wnth power saw 



No permanent impairment 

S 2 

60 

13 - 21-37 

1-24-58 

2-10-38 

L I j Rinched »n machine 

Graft good but a 50 per cent bone loss 

S 3 t 

26 

12-26-37 

3 - 3-3S 

2-16-38 

R I j Rtnched m roller 

Impairment amounted to 50 per cent, a finger nail 
deformitj 


patients were wnite wth 2 exceptions 
TAil patients were male with 3 exceptions 


A horse shoe shaped line (open distaliy) is then 
injected with local anesthetic leaving within its 
perimeter an area of skin amply sized for the 
graft By this time the injured finger end is 
numb. Loose tags of skin are trimmed and the 
finger very thoroughly scrubbed No hemostasis 
IS applied except pressure The terminal arteries 
in the finger rarely require ligature The knotted 
ligature beneath a graft is undesirable The blood 
sujyly should not be impaired unnecessanly 
After the lesion is thoroughly cleansed, a pat- 
tern is made of the skin defect This may be 
made by outlining the defect on sterile gold foil, 
mesh, or crmolin A much simpler method may 
(V ^ smooth gauze pad of about 2 or 3 

thicknesses is pressed firmly on the lesion and 
immediately pressed on the donor site The trans- 
er of moisture and blood stain so accomplished 
ouUmes the size and shape of the graft very well 
P^Rficn IS outlined with a sharp scalpel 
ear the margin of the graft care must be taken 
0 separate the skin from subcutaneous tissue 
ccurately This is not so important toward the 
en er of the graft In fact when the bone in the 
nger end is proj'ecting or when the pad of the 
ger has been avulsed, it is desirable to include 
ome subcutaneous fat attached to the center of 
me gratt. The removal of the graft should be 


done as rapidly as consistent with good surgery 
and handled as little as possible to preserve the 
vascular channels within the graft. Immediate 
full thickness grafts get their blood supply from 
the margins of their new site only, in the first 24 
hours 

The graft is immediately transferred to the in- 
jured finger and sutured into place by means of 
very small cutting edge needles and “A” silk 
The sutures should be interrupted, continuous 
sutures choke off blood supply If the pattern 
has been made accurately, the graft will be under 
slight tension when the suturing is complete The 
suture ends should be carefully directed arvay 
from the graft so that none of them adhere to it 
or press down in it A dry gauze square is then 
placed over the graft and held in place with a 
moderately tight bandage The donor site is 
closed in a straight _ line, either transverse or 
sagittal, by undermining the margins 

The patient is advised to keep the hand de- 
pendent a part of the time The dressings are not 
changed for 5 days The sutures are not removed 
from the perimeter of the graft for 2 weeks 
Usually at the end of 5 days the graft is pink and 
diy Dressings can usually be left off after about 
4 weeks On removal of the dressings, the graft 
appears similar to the surrounding skm except 
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REED, HARCOURT IMMEDIATE FULL THICKNESS GRAFTS TO FINGER TIPS 929 


The technique is simple. The end-results are 
satisfactory to the individual, to the surgeon, and 
to the person, or to the company liable for the 
injury 
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fig S Fig 9 Fig I 


5 4 Fig ^ pjg 6 

tiff i Dijit ready for ffwfi Lcoie and contammultd 
soft (issue (runmeij off 

Fig } Sterile gauze is pressed against denuded area 
receivingitain 

^ Fig 4 Gauze is pressed on to donor site trana/erwig 

Fig j Suined area is oullifted mtft sealpet anrf graft 
lifted 


llg g Ct e 13 Two jMf* after graft ^ole nail 
oysiropby 

Fig 9 Case to Appearance of fingers 2 years after 
graft 

fia 10 Ca>e ja One and one fialf }ears after graft 


that fine hairs transferred in the graft ma> be 
seen (Figs 7 8, 9 and lo) 

In the practice 0/ the Indianapofis ffidustrial 
Clinic this operation nas performed 57 times be 
tneen September 10J4 and January 1, rpjS ort 
53 patients In each instance, further amputation 
would have been necessar> to avoid painful scar 
Thirlv three of these fingers healed without any 
permanKtit impairment Of the 34 remaming 9 
nere ad/udgeu pertnanentli impaired because of 
matenal bon} shortening occurring with the m 
jurj In these instances the graft was performed 
to prevent further shortening One was a pianist 
another pla> cd a stringed in«trument 
In the 15 remaining 3 wert- complete failures of 
the graft In i of these 3 another finger of the 
same hand required constant hot fomentations 
and the grafted finger was soaked with it The 
graft sloughed completel) and subsequent ampu 
tation was necessary In the j others the graft 
sloughed because of lack of nutrition The resoJt 
ing scar was somewhat better than could have 
been anticipated without graft The iS others were 
considered 10 to 35 per cent impaired due to 
dvstrophy of the nail or deformity oi the finger 
end without shortening 
An interesting analysis of these 57 digits from 
an economic v lewpomt is given in the accompany 


ing table Under the Indiana Compensation Law 
specific permanent impairment allowances are 
made for (he foss of each digit eo weeks com 
pensation for the thumb 40 weeks for the index 
3 S weeks for the middle finger 30 weeks 
for the ring finger and 20 weeks for the little 
finger Bone shortening dislaJ to the proximal 
mierphalangeal articulation calls for one half of 
the respective amount The law specifies that a 
matenaf bone loss from the distal end of the bo^e 
constitutes bone shortening 
In each of these cases then if not grafted there 
would have lieen bone shortening with a loss to 
the in urance companv of one hall the digit The 
total loss so incurred would have amounted to 
1 o4j weeks of compensation The actual period 
of disabilities of these cases totaled igi weeks 
Additional compensation payments for permanent 
impairments in the whole series totaled 1S4 weeks 
375 weeks of compensation w-erepaid This opera 
tion then can be credired with savmj, 670 weeks 
of compensation besides the conservation of I13 sue* 
and improvement 0/ function for the patieni 
CONCLISIOVS 

An immediate full thickness graft applied to a 
finger end suffering soft (issue loss conserves 
length and averts painful *car 
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Figure la is an enlarged view of the field of 
operation, it shows the marked normal shrinkage 
of the dermigraft when the dermis is cut com- 
pletely through to the fat, and also the retraction 
of the skin edges Note that sutures have been 
placed at cardinal points through the dermigraft, 
these sutures may be used instead of a hook for 
lifting the graft when dissecting it free from the 
underlying fat They also may be rethreaded 
and used subsequently to suture the graft into 
Its new bed 

Figure 2 shows the defect in the donor site re- 
covered with its own skin, the reflected strips of 
epidermis having been returned to their original 
positions If the grafts are large, V-shaped in- 
cisions are made in them here and there in order 
to allow the immediate escape of air bubbles and 
the subsequent discharge of serum. This is es- 
sential, as absolute contact of the graft to its bed 
is necessary for success 

Vdien a subepidermal graft is prepared in the 
manner described — care having been taken to 
make the epidermal reflections as thin as pos- 
sible — only a small amount of punctate bleeding 
will follow from the cut tips of the dermal papilla, 
between these papilla in the depths of the corium 
islands of the basal cell layer (rete pegs) are left 
behind, and it is from the remains of these rete 
pegs that the skin in the transplanted dermigraft 
IS regenerated, just as is the case in any sta- 


tionary site from which Thiersch grafts are re- 
moved 

Following my experiments with this method, 
first upon the human cadaver, and later upon 
rabbits. Dr V H Kazanjian of Boston utilized 
It clinically His patient was a man of 40 who 
required an extensive plastic operation on the side 
of his face In one of the stages of operative re- 
construction, an area on the side of his neck, 
measuring inch by iK inches in diameter, was 
covered wdth a dermigraft The survival of the 
graft and the re-epithelialization of the donor 
area on the thigh were regarded as an experi- 
mental success, although the defect in this case 
was too small to prove the practical value of the 
method 

Details of the operative technique, dressings, 
etc , have been omitted from this preliminary 
discussion, since they may be subject to such 
wide variation m different hands The main 
principles, however, are similar to those which 
have been laid dow'n for the transplantation of 
skin in general Although the method as de- 
scribed is, as yet, little more than a suggestion. 
It is hoped that it may prove to be an interesting 
addition to the armamentarium of the plastic 
surgeon 

Dr E B Potter, department of surgery. University 
of Michigan Medical School, rendered valuable assistance 
Math the operative technique in the animal experiments 


THE OERMIGRAFT 

blANLt^ ROCHELLE DEA^ MD Newtown Connecticut 

T HF method of skin grafting that I am and both aspects of the hand The^ areabouse/aJ 
about to describe as de\ eloped expen in tc eptthehattzing raw surfaces after defotminR 
mentaHj for the purpose of comTfii?g scor contracture m the paJms of the hands haci 
certain disadvantages inherent in the of (hencok, and on the face, afleretcision of nevi 
WoUe Krause ivhole thickness graft A IhicL and for old chronic ulcers 
graft is generallj superior to a thin graft of the A senous disadvantage, however, lies in (he 
Ollier Thiersch type for the follomng reasons fact that a \ioIfe graft, if large leaves a ftpsh 
It contains all the dermal elements and remains defect at the donor «ile which n turn mij re 
soft and natural m texture, it has d higher re quire further gracing The dual role of the demii 
sibtdnce to infection, a "take' is fairJv certain grtft ts designed to overcome this shoricomi''g 
with proper technique and a clean field, it gives On the one hand it provides a means of removing 
better protection to weight bearing surfaces a large thick skm grafts from a given area on the 
large surface ina> be covered with minimal con other. >t enables one to re epithelialue the result 
tracture, a successful ‘ take ' vviO, m most ca«cs ing defect in this area with its own skin, and m 
clo<eJ> sJOiuJafe the natural cutaneou** surface one operation 

and.tnajpreviously depressed area, some months In Figure i, strips oi epidermis have been cut 
later a thm lajer oi fattj tissue is deposited and reflected back upon a piece of gutta percha 
almost alwa)s beneath the graft so that it rises file Thiersch grafts, the bases of the strips how 
to the level of the surrounding skin Thick skin ever, remaining att iched in order to reuin the 
grafts mav be used m almost anj situation but blood supplv intact In the rectangular, sub 
are especially useful for covering joivsard other epidermal area which ha- thus been exposed a 
parts ol extremities where there is corstent ex graft is measured to fit the recipient defect lin 
posure to trauma for example defects in the graft is outlined vvi(h a scalpel, the incision going 
popliteal space, the elbow, the forearm, the leg through the remainder of the conum 
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CASE REPORT 

BUI 25,174, T E H , aged SI years, was seen October 
6, 1936 He complained of recurrent colic-hke attacks of 
pam in the right flank for 20 months The pain was in- 
capacitating and accompanied by frequency and urgency 
of urination and pyuria A leg and the 5 low er ribs on the 
right side had been fractured in an automobile accident 
in 1924 

The abdomen was thin and related and there was ten- 
derness in the right flank and costovertebral angle The 
genitalia were normal The prostate was slightly en- 
larged The hemoglobin was 95 per cent, white blood 
cells 10,200, blood pressure 108/ 70, and blood urea 40 

Cystoscopy show ed a normal bladder and vesical orifice 
From the right ureteral orifice evuded a thick, viscid, 
mucopumlent stream, the left ureteral orifice was normal 
and emitted clear urine Catheterized specimens from both 
ureters w ere sterile on culture The results of the phthalein 
test w ere as follow s right ureter, only a trace of phthalein , 
left side, appearance time 4 minutes, 25 per cent output 
m IS imnutes 

A plain urogram (Fig 2) show ed w hat w as thought to 
be a calcified hematoma inside the right kidney, w hich was 
practically functionless as a result of traumatic rupture 

Operation, October 12, 1936, was begun with the patient 
under spinal anesthesia, but nitrous-ovid, ovygen and ether 
were later necessary on account of pam An incision to 
evpose the kidney was made from just beneath the middle 
of the twelfth nb down to well below the tip toward the 
umbilicus The external and internal oblique muscles w ere 
divided, thus exposing the lumbodorsal fascia, which was 
next opened, with retraction and preservation of the 
iliohypogastric nerve Gerota’s fascia did not have 
the normal appearance, but w as replaced by a thick, 
fibrous scar, firmly adherent to the ribs and dia- 
phragm (Fig i) It was apparent that the kidney 



had been previously ruptured, and the true capsule to- 
gether with Gerota’s fascia, perirenal fat, and peritoneum 
had been converted into a thick, dense, fibrous tissue 
Approximately an hour was spent in attempting to find a 
plane of cleavage so as to identify the surface of the kidney 
The ideal procedure would have been an mtracapsular 
nephrectomy, but the renal fossa w as so filled by cicatrix 
that the surface of the kidney could not be identified 

As nephrectomy was imperative, we then attempted to 
remove the fibrous mass in which the right kidney was 
situated It was necessary to cut the scar away from the 
inner surface of the previously fractured lower ribs and 
the diaphragm, m so doing an opening into the diaphragm 
of about 3 finger-breadths was made (Fig i) The usual 
sucking noise was heard This opening was tightly packed 
with gauze because it was not feasible to attempt suture 
until the kidney was removed The fibrotic kidney was 
finally located and the pedicle sufficiently isolated so that 
clamps could be placed After the kidney w as removed the 
stump of the pedicle was ligated with two No 3 chromic 
catgut sutures 

As there were cavities containing purulent material 
surrounding the kidney, every effort was made to close the 
opening in the diaphragm Eight sutures were placed 
through either side to bring the torn margins together, 
but without success While this was being attempted, 
positive pressure was alternately carried out by the anes- 
thetist with the inhalation machine so as to reduce the 
pneumothorax to a minimum and also to push the edges 
of the diaphragm down so they could be caught with the 
needle 



Fig 

shadow 


2 

in 


Roentgenogram showing large, irregular 
region of right kidney (B U I 23174) 


Fig 3 Showingmannerin whichmattresssutureswereplaced 

to close large openmg through diaphragm (BUI 23174) 


DIAPHRAGMATIC INJURE COMPLICATING NEPHREC TOM’j 
A Method of Closure 
SAMUfcLA \ EST, M D , Baltittwri* Maryland 


I NJURE of the pleura during renal operations 
IS not uncommon and traumattsm to the 
diaphragm i- not rare A/ajo reported that 
the pleural cavity was opened 13 times m *03 
renal operations Frequently insuperable obstacles 
to satisfactory closure ha\e been reported by 
various operators As a result gauze packing 
placed in the pleural and diaphragmatic tears 
has been used frequently 
We have recently had a case in n,birh a pre 
Mously ruptured kidney was surrounded bj Suth 
dense adhesions that, while carrying out nepb ec 
tomy, an eTtensive tear was made through the 
diaphragm into the pleural cavitv Appretima 
tfon 0/ the torn edges was impossible With full 
knowledge of the poor results that often /olfoned 
the use of a gauze pack in such cases \ve deter 
mined to make every efTort to close the defect 

from the James Buchaaan Sraily trolozieal Initiiute Johoi 


Being unable to approrimaie the edges, we finalh 
disooieeod that hi pfacm? maffress sufur^s be 
tween the ribs and out through the skin so as 
to draw the inner edge of the ruptured d aphragtn 
snuglv against the chest ' 2!’ effecti e cioiU e ot 
the large dapVagmatic opering could be ob 
tamed without difficu'ty The condition pre«erl 
(which wU be described in the case report) is 
shown graphically in Figure r r The large tear 
in the diaphragm is shown m Figure 1, The 
technique which effected complete closure and 
obhleratton ol the space m a simple way, is 
shown in Figure j The diaphragm was drawn 
by mattress sutures which emerged from theskin 
and held the diaphragm ‘nugly against the chest 
naif After a careful survey of the iiteraCtrre, it 
seems that thl^ technique has not been employed 
previou>l> It has proved so satisfactory m han 
dling an extensive diaphragmatic injury that a 
detailed report of ihi* operation seems warranted 
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phragm was caught by sutures and tied outside 
The patient died immediately after operation. 
No case similar to ours has been found in the 
literature 

CONCLUSIONS 

Accidental injuries to the diaphragm and pleura 
are not infrequent occurrences during exposure of 
the kidney Most of these are readily sutured 
and rarely cause serious complication, although 
reports of mortality from this simple accident 
have been made Fronstein and others More 
extensive injunes to the diaphragm incident to 
delivenng the upper pole of the kidney in cases 
with marked perinephric adhesions and scar for- 
mation are rarely encountered, but when they do 
occur, the closure may present a difficult surgical 
problem They have usually been packed with 
gauze, but such treatment is often followed by 
serious complications and should be avoided 
A case is herewith reported of extensive injury 
to the diaphragm during nephrectomy resulting 
from dense perinephric adhesions and scar A 
technique is reported for the use of traction sutures 


introduced transpleurally through the skin to 
draw the diaphragm against the chest wall and 
close the rent in the pleura The operation is so 
simple that its value is emphasized in the opera- 
tive handling of these diaphragmatic injuries 
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It then occurred to us that the large tear coaid be obbt 
crated by drawint ‘he diaphragm against the chest nail 
The technique emplo>ed «as as lollous >»ve matliess 
sutures of heavy chromic catgut »ere plated m the 
margin of the diaphragmatic opening With a Uijrc 
curved cutting needle these sutures were carried slcoss 
t^e diaphtignatic defect iransp eurahy and through the 
intercostal n-uscles of the tenth and eleventh rib (hg t) 
and brought out through tV e sbn \\> en they «e»e puUed 
taut lie cnaldfeel the med &1 marg n of thediaplraginatic 
defect shift literally urtil it was brought tighilj against 
the chest «aU no further sickipg noise »as beard and 
theopemng appeared to he ligh’ly cljsed nethot) tm 
ployed « 15 simple and effective 

After the sutures «cre tied over gauae (Fig j) it si^4. 
realised that the long had not been expanded enough w 
/iwe a/r out o! the p>eura} canty The p/ieanMihon run 
tbirefore reduced to a minimum by a piration through 
an interco tal space by using a lan,e needle and a piraling 
syringe The incision was then closed la the usual nay 

The patient was given a transfusion m the evening after 
operation and placed m an oxygen tent for <8 hours 
b^ause of moderate dy«pnea After the second day 
convalescence was uneventful \ proteus infection was 
Inund in the bladder urine after operation but disappeared 
after a course of /iModel/c aeid A roentgenogram of the 
chest St the end of (5 da>s showed evidence of a little 
fluid at the base but no a'piraiion was netessaty The 
patient wasdi charged wefl "nth the exception o1 4 smal> 
sinu in the upper angle of the wound at the sue of the 
dram ahich toot healed 

Lijihteen months after operation the patient wa in 
eiieeUent health and had gamed do pound 


The most common teuse for opening into the 
pUura during exposure o( the 1$ &ix ab 

noimalU low posterior nsenion of the diaphraim 
belon the ttvelfih nb The next m frequenc> ts 
a short twelfth rib, so (hat the incuton for expo- 
sure of the kidne) is made under the border of 
the eleventh rib anrl directly into the pleural 
cavitv Thep’euta ta also opened at tiir^ during 
nb resections made to increase the cxpcfeure but 
the diaphragm is usually not injured in such in 
stances Unlc«s a suppurative renal condition is 
present, in;une< to both pleura and disphragm 
iticident to exposure are generally sutured with 
Out difScuUy ard if propeiK handled irttboat 
mortality Cabot has seen 2 patients in whom the 
pleura i\ as injured at operation but the pneumo 
thorax was not recognized until late in convales- 
cence 

Injury to the pleura and diaphragm during 
actual mobilization and removal of the l^uloev 
IS often more extensive than those made dunng 
incision and exposure Thej ire more inaccessiWc 
and may present a di/Rcult surgical proWem 
In closure 

Quinbj states 


fo caves demand'n^ nephrectomy there n >1 m/m/uenllv 
ate fou'wl condition external l<> ihc J.iane> itvelf mhRh 
make an accidental epemnj. <f the pUurJl 
difficult to avoid In Iced such injury to tbe diaphrasm 


may octsir in certain instances even under the most exjsi* 
hnatl with the most skillful dissei-Uon even dunrg 
an Iteration of the subcapsular tjpe This wcid t 
IS mo t apt to arise when the peiirenal tissue has been 
greatly infiltrated tilth inflammatory products thus fixing 
the kidney closely to its surroundings An accidental 
rent m the diaphragm most often occurs while 
art endea vot tt being made to debt er (he upper po/c 

Gizi hjs written on the dangers of nephrec 
tomv in cicatricial paranephntis and advocates 
pjfcejKta] removal of ihe tidney tn suck cases 
so as to avoid injury to th<* diaphragm 

\anous methods have been emph ed b^ sur 
gtofts to close injuries m the pleura and diaphragm 
Rathbun routinely empiovs fat transplants m 
placing his sutures Ifesse who collected 19 cases 
in which the diaphragm was deliberately resected 
because of invasion from renal tumors describes 
ihemetbodof Anshuetzwhosuturedthediaphragin 
direv-tly to the hver a method also employed b> 
Oppel Borchardt used long to repair the opening 
m (he diaphragm Hesse reported a cise iff wh/cA 
a large tweet exposed the pericardium He used 
Uvec and lung to close the opening in the dia 
phragm In his 10 collected cases of extensive 
defects in the diaphragm following nephrectomy 
for renal tumor Hesse states that outton sutures 
were U!>«i in 6 to bring the margins together 
wbi/e in j fa^fs porljons 0/ the aSdonunal nail 
were utilized the thoracic wall was used in i 
case and the long in 1 The liver was used in .r 
cases In 5 no data were given as to the method 
emploved 

In our use it was impossible to approximate 
the diaphragmatic marpns, but by means of 
traction sutures, which ran tran plcztally and 
through the intercostal spaces and sKuv it was 
possible to pull the medial margin of the pltuial 
and diaphragmatic delect out against the wall 
of the chest and to effect a fight closure Alaylara 
used transpleural futures to fix the kidney in 
nephropexy Smc'* hiv firxt usage Afoore Foley 
and others have emp'o ed trar pleural sutures in 
such ca«« without comp'ications It is therefore 
evident that there is no great danger in bringing 
Sutures out transpleurally between the ribs and 
through the skin Heuer in transplantation n! the 
diaphragm in dogs has sutured the diaphrigm to 
tbe intercostal muw.Ies but such a method would 
not be t'^X'tive vnca'ves such as the one vve have 
jcnortcd In prepaiirg to report our cas^ we 
found in the literature that a method somewhat 
similar to that emplov ed l)> us was used bv Bn an 
in IQ27 to anchor the diaphragm to the chest wall 
i« a case in irhich thire was complete ev ulsion 
of one sheath of the diaphragm Through the 
mterv-osial ajiproach thv torn margin of the dia 
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phragm was caught by sutures and tied outside 
The patient died immediately after operation 
No case similar to ours has been found m the 
literature 

CONCLUSIONS 

Accidental injuries to the diaphragm and pleura 
are not infrequent occurrences during exposure of 
the kidney Most of these are readily sutured 
and rarely cause serious complication, although 
reports of mortality from this simple accident 
have been made by Fronstem and others More 
extensive injuries to the diaphragm incident to 
delivering the upper pole of the kidney m cases 
with marked perinephric adhesions and scar for- 
mation are rarely encountered, but when the3' do 
occur, the closure maj' present a difficult surgical 
problem They have usually been packed with 
gauze, but such treatment is often followed by 
serious complications and should be axmided 
A case is herewith reported of extensive injurj'' 
to the diaphragm during nephrectomy resulting 
from dense perinephric adhesions and scar A 
technique is reported for the use of traction sutures 


introduced transpleurally through the skin to 
draw the diaphragm against the chest wall and 
close the rent m the pleura The operation is so 
simple that its value is emphasized in the opera- 
tive handling of these diaphragmatic injuries 
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It then o cwrred to u that the large tear cou<d be oblit 
erated by dtamng the diaphragm again&t the thest wall 
The technique employed was as follows Fi»e matlnss 
sutures of heavy chromic catgut were placed m the nednl 
margm of the diaphragmatic opening tilth a laigc 
cu ved CAttng needle these suture were tamed across 
the diaphragmitic defect transpleurallj arid through the 
intercostal muscles of the tenth and eleventh nbs (Fig ») 
and brought out through the skin UTien they were pud^ 
taut we could feel the medial margin of the diaphragmatic 
defect shift laterally until it was brought tightly against 
the chest wall no further suclung noise was heart and 
the openin„ appeared to be tightly closed The method em 
ployed was simple and effective 

ifter the sutures were lied over gauze (Fig it was 
reaUied that the lung had not been expanded trough lo 
force air out of the pleural cavity The pneumothorax was 
therefore reduced to a minimum by aspiration through 
an intercostal ‘pace by using a large needle and aspirating 
Syringe The incision was Ihen closed in the usual way 

The patient was given a tran fu um m the evening alter 
operation and placed m an oxygen tent for a? hours 
because of moderate dyspnea After the second da> 
convalescence was uneventful \ proteus inleciion was 
found in the bladder untie alter operation bold appeared 
after a course of mandelie acid A roentgenogram of th<* 
chest at Che end of 15 days showed evidence of a little 
fluid at the base but no aspiration was necessary The 
patient vias discharged well with the exception of a <mall 
sinus in the upp«r arg'e of tl'e v ourd at the $i t of the 
drain which soon healed 

fcughteen months after operation the patient was vn 
excellent health aod had gained do pounds 


The most common cduse for opening into the 
pleura during etposure of the kidney is an ab- 
normally low poeterior insertion of the diaphragm 
below the twelfth nb The nett in freauency ts 
a short twelfth nb, so that the inuston for etpo- 
sure of the kidney is made under the border of 
the eleventh nb and directly into the pleural 
entity The pleura is also opened at times during 
nb resections made to increase the exposure but 
the diaphragm is usually not injured in such in 
stances Unless a suppurative renal condition is 
present injuries to both pleura and diaphragm 
incident to exposure are generally sutured with 
out difTicultv and if properly handled wiihont 
mortality Cabot has seen 2 patients in whom the 
pleura was injured at operation but the pneumo- 
thorax was not recognized until late m convales- 
cence 

Injury to the pleura and diaphragm dunng 
actual mobilization and removal of the kidney 
IS often more exlensiv e than those made clunng 
incision and exposure Thev are more inafcessible 
and may present a difficult surgical problein 
in closure 

Quinb) states 


fn cases demanding niphreclomy there not infr^cnlty 
are found conditions external to the kidney ilwM which 
mike an a cidental opening of the pleirat cavity very 
diiboiU to avml Indeed web injury to the diaphragni 


may occur in certain instances even under the most expert 
hand with the most skulful di section even dunm, 
an operation of the subcapbular type This accident 
IS roost apt lo arise when the penrecal tissje has been 
gnewtiy infiltrated with inflammatory products thus fixing 
the kidney closelv to its surroundings An accidental 
rent m the diaphragm most often occurs while 
an endeavor IS being mad todebvt the upper po!v 


Gaza has written on the dangers of nephrec 
tomj in cicatricial paranephritis and advocates 
piecemeal removal of the kidnev m such cases 
so as 10 av Old injury lo the diaphragm 

Various methods have been employed by sur 
geons to close mjunes in thepleura and diaphragm 
Rathbun routinely employs fat transplants m 
placing his sutures Hesse who collected 19 cases 
m which the diaphragm was dehberalely resected 
because of invasion from renal tumors describes 
the methodo{An^huetIwho sutured the diaphrafni 
directlv to the hvei a method also employed bv 
Oppcl Borchardt Uscd lung to repair the opening 
in the diaphragm Hesse reported a case m which 
a large defect expo^d the pericardium He u-ed 
liver and lung to close the opening m the dia 
phragm In his 19 collected cases of extensive 
defects in the diaphragm following n<*phrectomv 
lor renal tumor Ues«e slates that b Jtton sulutes 
were used m 6 to bring the margins together 
while in 5 cases portions of the abdominal wall 
were utilized The thoracic wall was used m t 
case and the lung m i The liver was used m 4 
cases In 5 no data were given as to the method 
employed 

In our case it was impossible to approximate 
the diaphragmatic margins but by means of 
traction sutures, which ran transpleurally and 
through the intercostal spaces and skin it «as 
po»sible lo pull the medul margin of the pleural 
and diaphragmatic defect out against the wall 
of the chest and to effect a tight closure May lard 
used transpleural sutures to fix the kidnev m 
nephropexv Since his hrsl usage Moore Foley, 
and others hav e employ ed transpleural sututw in 
such cases without complications It is therefore 
evident that there is no great danger in bprging 
sutures out transpleurally between the nbs and 
through the skin Heuer in tran plantation of the 
diaphragm in dogs has sutured the diaphrJgm to 
the iniercostvl muscles but such a method would 
not be effective m cases such as the one we have 


epoKed In preparing to report our case we 
ound m the literature that a method somewhat 
imilar to that employed by uswasusedby Hryan 
1 1027 to anchor the diaphragm to the chest wail 
rt a case m which there was complete evulsion 
f one sheath 0/ the diaphragm Throogh the 
jtercostal approach the tom margin of the iiia 




centimeter was removed with the motor saw It was 
rounded at its distal end by a rasp, and its pio-rimal end 
was coned The coned end was placed into the previously 
prepared funnel of the metacarpal stump, and the distal 
end lias articulated with the provimal phalanx The outer 
envelope was sutured over the graft and the areolar tissue 
carefully approximated around the extensor tendons The 
slun was approximated with black, waxed silk A plaster 
cast was apphed with the middle finger slightly hyper- 
extended 

The report from the pathology laboratory follow s The 
pecimen, S gos-36, consists of a metacarpal bone trans- 
formed into a tumor mass 5 by 3 by 2 centimeters It is 
firm and encapsulated, the distal end is smooth and the 
proximal end is roughened (Fig 2) On sectioning, the 
mass presents a uniform, grayish-w hite tissue Microscopic 
examination revealed a tumor consisting of a dense fibriUar 
connective tissue (Fig 3) which in places shows metaplasia 
into osteoid tissue and bone (Fig 4) There are groups of 
multinucleated giant cells of osteoclast type (Fig 5) which 
are sometimes related to spicules of bone The histological 
picture IS distinctly different from a giant cell tumor in 
which the dense connective tissue is not encountered A 



Mg 5 Photomicrograph showing metaplasia of fibrillar 
tissue into osteoid tissue and bone 


diagnosis of dense fibroma with focal areas of osteoid 
metaplasia was made 

The wound healed by primary intention, and the patient 
was discharged from the hospital on March 7, 1936 The 
cast was removed on the twenty-eighth day and physical 
therapy, consisting of whirlpool, massage, and active and 
gentle passive exercises, was instituted 

The patient made an uneventful recovery with almost 
complete return of both form and function The length of 
the finger was restored (Figs 6, 7, 8) Roentgenograms 
taken May 14, 1936 (Fig 6), 92 days after operation, show 
the early restoration, those (Fig 9) taken May 16, 1938, 
approximately 27 months after operation, show the trans- 
formation of the graft into a true metacarpal bone with 
notched head, neck, cortex, and marrow cavity formation, 
and the photographs (Fig 10 ) show the appearance and 
range of motion at this time 

Fibromas of bone are extremely rare and when 
so diagnosed frequently prove to be fibrosarcomas 
Geschickter and Lewis state that “most of the 



Fig 6 Roentgenogram showing reconstruction of meta- 
carpal by tibial graft Note restored length of the finger 



FIBROMA OF THE MIDDLE METACARPAL BONE 
Resection and Reconstruction 

DWIELH LEVINTHAI, M D,!- ACS, and JACK D kIRSHBWM MD MS 
Chicago Illinois 


T his raiher unusual lesion of the meta 
carpal bone is presented beuiuse of its 
peculiar histopalhological picture, radio 
logical diagnostic difficulties and the 
unique reconstruction with an almost perfect 
end Tesu)t 


The patient a while female i6 years of a« born in 
luly nas admitted to the orthopedic strvKe Febniary ti 
1036 from the outpatient clinic The past iustory general 
phy«ica! examination and serological examination \«cte all 
negative The complaint was a progressive swelling of the 
dorsum and palm of the right hand which was first noticed 
about a year prior to her admission to the CooV County 
Hospital The local examination showed stwirteningof the 
rt ddJe fiiger 0/ the ngh hand and a tue'Lng 

about the <ise of a large walnut in the region of the middle 
metacarpal bone extending into the palm and on the 
dursum There w as only a moderate limitation ^ motion 
of the middle finger due to the palmar swethng but there 
was no as,ociateopa(n except on pressure 
The roentgenogram showed a lytic expanding tumor of 
the midd'e iretacaml bone with atsence of cortex along 
parts of the shaft (Mg 1) The base of the metacarpal lor 
nbout I centimeter appeared uniQvoIved rberewisatiny 


From the Departments of Orthaiwlic Surgery sad rtcbolocy 
Cook County Hospital 



Fig I I ocnlgcnogrjm before operation showing ex 
pandmg lytic tumor of the middle metacarpal bone Coot 
^ete destruction of the shaft j-jcJudujg cortex some 
trabeculation There is a thin remnant cl ^e IwW 
normal density m the subchondral region cl the bead 01 
the metacarpal and about i centimeter of normal 
mg bone at the proximal end Note the shorfeniBg of tfee 
metacarpal 


crescent of bone just beneath the distal articular surface 
The rest of the shaft was completely destroyed This mid 
d’e cDetjcarpxf nas shorter than the two adflcenf ones 
The pre-operative diagnosis was benign giant cell tumor 
OptralioH On February!} 1536 the right hand and left 
leg havuig been prepared previously in routine manner the 
follow ing operation w as performed Under genera) aneslhe 
sia and with a blood pressure cuff as a tourniquet a 
longitudinal incision was made on the dorsum of the hand 
over the mass The ettensor tendons sere g nlly re- 
tracted and the outer capsule of the tumor mass was 
incised By careful dissection the entire mass including 
the bead o{ the metacarpal was freed from its bed and 
separated front the apparently tiormal proxuiial t ceoti 
meter wlucb was allowed to remain «>i j»i« This ptxnmaal 
stumpwasfunneled from the left tibii agraft7byTby( 




fig aa fhoK^raph of the gross specimen showing 
(M cut surface (D( the exicrml aspect wilh some capsular 
Uyers b rcenlgenogram 0/ the specimen Note the twny 

trabteuLe 


Oj6 
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Fig 3 

Fig 3 Photomicrograph of the tumor mass Note the 
dense fibrillar appearance of the lesion and in one area a 
spicule of bone 


Fig 4 Photomicrograph showing scattered groups of 
giant cells of the osteoclast type in the dense fibrillar 
stroma 


centimeter was removed with the motor saw It was 
rounded at its distal end by a rasp, and its proximal end 
was coned The coned end was placed into the previously 
prepared funnel of the metacarpal stump, and the distal 
end w as articulated w ith the proximal phalanx The outer 
en\ elope was sutured over the graft and the areolar tissue 
carefuUy approximated around the extensor tendons The 
skin was approximated with black, waxed silk A plaster 
cast was applied with the middle finger slightly hyper- 
extended 

The report from the pathology laboratory follow s The 
specimen, S 905-36, consists of a metacarpal bone trans- 
formed into a tumor mass 5 by 3 by 2 centimeters It is 
firm and encapsulated, the distal end is smooth and the 
proximal end is roughened (Fig 2) On sectioning, the 
mass presents a uniform, grayish-w hite tissue Microscopic 
exaimnation revealed a tumor consisting of a dense fibnUar 
connective tissue (Fig 3) xxhich m places shows metaplasia 
into osteoid tissue and bone (Fig 4) There are groups of 
multinucleated giant cells of osteoclast type (Fig 5) which 
are sometimes related to spicules of bone The histological 
P'^^^ce IS distinctly difierent from a giant cell tumor in 
which the dense connective tissue is not encountered A 



^^“*^°iiihrograph showing metaplasia of fibrillar 
tissue into osteoid tissue and bone 


diagnosis of dense fibroma with focal areas of osteoid 
metaplasia w as made 

The wound healed by primary intention, and the patient 
was discharged from the hospital on March 7, 1936 The 
cast was removed on the twenty-eighth day and physical 
therapy, consisting of whirlpool, massage, and active and 
gentle passive exercises, was instituted 

The patient made an uneventful recovery with almost 
complete return of both form and function The length of 
the finger was restored (Figs 6, 7, 8) Roentgenograms 
taken May 14, 1936 (Fig 6), 92 days after operation, show 
the early restoration, those (Fig 9) taken May 16, 1938, 
approximately 27 months after operation, show the trans- 
formation of the graft into a true metacarpal bone with 
notched head, neck, cortex, and marrow cavity formation, 
and the photographs (Fig 10) show the appearance and 
range of motion at this time 

Fibromas of bone are extremely rare and when 
so diagnosed frequently prove to be fibrosarcomas 
Geschickter and Lewis state that “most of the 



Fig 6 Roentgenogram show mg reconstruction of meta- 
carpal by tibiai graft Note restored length of the finger 
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Fi" 7 rhotnsraphs tak»n 6 months after ofterjlion 
showing range of motion The upper photograph sh>«s 
the scar on Che doraum The bwer photograph shows lery 
moderate limitation of fletion 

fibromas involving bone reported in the literature 
are either healing giant cell tumors bone c>sts 
or osteomas forming in a cellular tnainx of con 
nective tissue Most of the fibromas enrouniered 
are found in connection with the bones of the 
face especiall> the maxilla and mantbble the 
base of the skull and in a few instances the 
ftmur The tumors probablj have their ongm 
from the periosteum TTie desmoid tvpe of 



Fig 0 Roentgenographic appeirance 77 months after 
operatuD showing transformation of graft into a true 
metacarpal bone Note restoratpn of head neck cotter 
and medulla 

fibroma found in long bones ma\ follow trauma 
(*) Our case maj be considered a sclerosing 
l>pe of giant cell tumor But against the diag 
nosis of a giant cell tumor is the lack of cellularitv 
of the stroma and the absence of hemorrhage and 
> oung blood vessels On the other hand Geschick 
ter (3) believes that giant cell tumors of the small 
bone> mav show an unu ual amount of reacjve 
fibrosis and osteoid material However our ex 
p Hence in a careful study of all benign giant cell 
tumors encountered m our laboratory has been 
different in that we have never ob erved such a 
‘lifluse and dense bbrosis as m the case here re 
ported It was the opinion of the late Dr R H 
Jfaffe that the lesion was that of a benign fibroma 
and not a sclerosing giant cell tumor 
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The roentgenogram of the tumor suggests a 
consideration of the differential diagnosis between 
enchondroma, myxochondrosarcoma, sarcoma- 
tous degeneration of a giant-cell tumor, in addi- 
tion to benign giant-cell tumor and fibroma 

Heretofore lesions of this t3'pe were treated b}' 
a total extirpation of the metacarpal and the 
appended finger mth a resultant three fingered 
hand 

SUMMARY AND CONCLUSION 

A verj' unusual fibroma of the metacarpal bone, 
with resection and reconstruction is here de- 
scribed. 

The case is also of interest because of the 


diagnostic difficulties of the lesion, and the com- 
plete functional results obtained following sur- 
gery The Viability of an autogenous bone graft 
IS proved Its transformation into a metacarpal 
bone, in contour and internal construction, is 
apparent 

The similarity of benign fibromas and sclerosing 
giant-cell tumors is discussed 
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A NEW AND bAFER METHOD OF CITRATED 
BLOOD TRANSFUblON 


Professor A HUSTIS and 4 DUMOST MD Brussels Belgium 


iMERlC4 has always remained faithful, 
/\ e%en more so than Europt^ to the tat 
rate method of bJood transftision, ever 
X X siDCeoneoftheabQ\eauthor5(2)advo 
C2ted method for the h st tiirte 9.^ jests sgo 
This method of blood transfusion has been 
attacked as ha\jng 2 major disadvantages (r) 
the blood used loses an important part of Us prop- 
erties (2) the method is likely to produce more 
frequent and grave reactions than that involving 
pure blood The work of numerous research scien 
lists has eliminated the first objection ft has 
been demonstrated that citrate alters neither the 
structure nor the functions of the glories and 
does in no way dimmish the immunizing proper 
ties of the plasma 

hlany statistics have been produced to prove 
that accidents due to blood transfus(on» occur 
ttiore often (15 to 20 per cent) m the transfusion 
of citrated blood than that of undiluted blood (to 
to j2 per cent) However, our CTperjence gjih 
eredfrom the Centre de Transfusion desH&puaus 
de Bruxelles, has corivjnced us that the roajontv 
of these accidents were caused by defective tech 
nicrue rather than the method itself fa perfecting 
this technique we have been able to reduce the 
accidents from 12 to 3 per cent 
The fallowing will set forth severaf details on 
the facts observed and will present a description 
of the techn que employed 
Haring the year 19^7, S3 liters of blood were 
transfused into 253 patients Three different 
methods were successiv cly utilized fi) tbe trans- 
fusion of pure blood, (3) citrated bli^ tmnsfu 
sion, and (3) the transfusion of atrated Wood as 
in the second method but with a definitely im 
proved teennigue 

The transfusion of undiluted blood was per 
formed by means of an apparatus based on tbe 
‘milking pnnciplc (the french apparatus of 
Henry and /ouvelet is analogous to (hat of the 
American de Bakey)' 

Eighty four cases were treated with this meth 
od and necessitated 26 liters of blood or 307 
cubic centimeters per patrni NotwitbsUnding 
the apparent simplicity of the devices based on 
iCinr* tkii orwr i»i »nll o enr «l <•> (Hiuunl KbiCT*4 « <nMl 
sklaSnipM-^h^W ‘S.tittatcfJ'Bir f 
iQr-tvit tn 7ij* po«p 1 # led nF,!*****®! 


the milking” principle senous difficulties often 
presented themsehes Jn 7 cases, the transfusion 
was interrupted (8 4 per cent), m more than 20 
cases, the vein of the donor, or of the receiver or 
of both had to be punctured sevecaf times fn ; 
cases, air bubbles were introduced into the blood 
Circulation by not staunching the tube connection 
of the nred'e of the donor The reactions nk wh 
occurred as a result of thtse transfusions num 
bered 6 or g 5 per cent, 3 of which were serious 

The second method using citrated blood, wav 
employed in 76 cases This blood was collected by 
means of a new-ly tried contrivance About 30 
liters of blood were withdrawn and reinjected, or, 
on the average of 385 cubic centimeters per opera 
non The withdrawal of blood was mtemiplerl 
3 times, occasionally though not repealedlv, the 
vein had to be punctured more than once Huch 
of the Wood used had been preserved in a refriger 
atcr for several days belore having Been re em 
ployed The most cartful irispecttons were made 
for tbe least trace of blood clots Aclualh a fen- 
clots were found in 10 of the test tubes Or m cne 
quarter of the cases Reactions occurred in 7 
case^ one of wh/ch was serious, or m about 9 1 
per cent 

We now Coroe to our third and last riassifica 
tion fn these blood transfusions, the same meih 
od as in the preceding w-as utiWed Howestr v' 
was definitelv improved and perfetted fliirl) 
three liters of blood were draim t^om iS donors 
on an average 0(420 cubic centimeters from each 
and 31 of these liters were re injecled into 93 
patients, averaging 330 cubic centimeters for each 
receiver Of the original 33 liters c-f b'ood co! 
lected 6 were used as therapeutic measures on 
bvpettenswe pauents 

Twice the withdrawal of blood failed Oniy 
once were blood clots observed in vbt preserved 
blood and that blood came from a polycythemic 
individual whose blood was particularly voagu 
tiWr Ti« accidents which arose in using this 
mctKbd amounted to 4 twice to the -ame patieni 
because of agranulocytosis which occurred at the 
sixth and eighth transfusions once to a patieiU 
suffenng from hemothorax and once in a senous 
csseof hemarthrosisof the knee Thus reactions 
ocevTred in s 4 of the cases in w hek this 
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method was used and were of the mildest variety. 
If, to the transfusions during 1937, in which this 
method was utilized, are added those made in 
January 193S, the percentage of reactions does 
not exceed 3 per cent. 

The comparison between the^cases of.the second 
and third classifications, seems to show that the 
more the chances of coagulation during the col- 
lection of the blood are reduced, the more tEe 
gravity of transfusional acadents rvill be dimin- 
ished This leads us to the conclusion that many 
of these reactions are due to the formation of 
blood clots m the blood -withdrawn 
Clots do not cause transfusional reactions by 
acting as emboli, as in our experience they were 
always ehminated by a careful filtration of the 
blood containmg them However, they are dan- 
gerous because of toxic substances released from 
their mass From certain e.xperiments made on 
animals, it was shown that the addition of fibnn 
extracts to the reinjected blood often results in 
grave symptoms. This opmion is corroborated 
by the observations of PetroS and of Kasumov. 
They bring out the fact that the injection of pre- 
served and filtrated blood, ha\dng once contained 
blood clots, causes vomiting, fever, leucocytosis. 
etc 

It is also probable that a number of the reac- 
tions observed after the use of pure blood are due 
to the presence of blood clots formed in the needle 
after injection into the vein of the donor This 
opinion has been acquired in the course of numer- 
ous collections of blood made with the aid of our 
own apparatus. 

The latter has been constructed so that it is 
possible to note continually the least change in 
the flow of blood from the needle Very often, 
even under the most favorable conditions, this 
flow diminishes considerably when about 200 
cubic centimeters of blood have been -withdrawn. 

It has been found that this slackening does not 
occur if the needle is frequently w’ashed with a 
citrate solution, thus, the only explanation seems 
to be that blood clots form on the sides of the 
needle 

Having been convinced of the toxic role played 
“y.the clots, or, rather by the factors causmg 
their formation, the next step was to try to reduce 
the frequency of coagulation This was brought 
about -with some success b}" the citration of the 
blood from the very moment it left the needle, 
and also, of course, a careful washing of the 
needle at frequent intervals 
However, another important factor undoubt- 
edly had much to do with the improvement m our 
results. This wns the care taken to avoid injuring 


the globules in the process of introducmg the 
citrate into the collected blood With the tech- 
nique in general use, the blood and the anticoagu- 
lant mixture are mixed together rather forcefully 
by means of a glass stirring rod In the course of 
this action, the globules of the blood, especially 
the platelets, are greatly damaged and react to 
such xdolence by secreting toxic substances 

Freund has showm that a suspension of plate- 
lets in a citrated solution can be injected into cats 
without producing a reaction. But if the same 
suspension is premously shaken by means of sev- 
eral beads, \dolent vasomotor reactions are caused. 
Undoubtedly it is the same substance derived 
from the platelets which make the blood toxic, as 
it is w'ell knowm that the globules play but a 
primary role m the coagulation of the blood 

In every transfusion, there is the danger of acci- 
dents proceedmg from 2 different sources. The 
first of these may be the incompatibility of the 
blood drawm In such cases reactions occur im- 
mediately during the re-injection into the receiver 
and cause cyanosis, palpitation of the heart, heat 
flushes, pain in the lumbar region, etc. The other 
types of accident are those caused bj' the libera- 
tion of toxic substances by the platelets and the 
blood clots The reactions from this tjqie come 
some time after the transfusion and occur in the 
form of chill, fever, urticaria, edema, and ery- 
thema. 

PROCEDCEE 

The following is the authors’ procedure, which 
they have followed for almost 6 months, and 
which has given excellent results' 

The apparatus, illustrated in the diagram, con- 
sists of the following. A 500 cubic centimeter 
graduated glass container, pro-vided with a rubber 
stopper, pierced m 3 places for the insertion of 3 
glass tubes labeled o, b, and m. The tubule which 
is connected to the wider tube a, or the canahza- 
tion of entry', is inserted in the bottle so that it 
barely extends further than the neck Exteriorly', 
it IS bent at a right angle, close to the stopper. 
The tubule of tube b, has the same diameter as 
that of a, but in contrast to that of a reaches 
almost to the bottom of the bottle This -will be 
designated by the term canalization of outlet 
Thus, the internal orifice of the tubule of a, is 
iiKerted in such a manner that the blood passes 
directly from the tubule to the bottom of the 
container without the shghtest dribbling against 
the vertical stem of the tubule of b, or against 
the walls of the bottle itself. 

The third canalization in, is of smaller diameter 
than the 2 others. The purpose of this canaliza- 
tion is to allow air out of the glass container when 
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Fig 1 Diai^mm of the apparstus lUutcraeuipthepnn 
Ciple of the method citrat:on of the blood in the needle 


blood conies m the bottie It i» extended exten 
orl> b> hne rubber tubing To the rubber tubing 
IS toined a glasti tube which is plunged into a test 
tube half full of sterile water d A piece of 
adhesive tape keeps it braced to the bottle The 
'•Vie of the end of this tube is such that when 
i cubic centimeter of blood enters the glass con 
tamer a bubble is drawn out bj the tube Thus 
the intake of the container can be controlled jn 
stantaneously by the outflow of air bubbles into 
the test tube 

Tubes a and b are both extended outsiOe of the 
bottle by ^mall rubber joining devices or unions 
whose other extremities are connetted to very 
narrow glass tubes On these rubber devices are 
placed Mohr clips labeled land^ 

In addition the apparatus has two rubber tube* 
50 centimeters in length and with resistant walls 
joined one to the inflowong tube 6 and the other 
to the outflowing lube E the transfusion appara 
tus of Henry and Jouvelet or that of de Bakey 
and a needle hav mg 2 projections ending m open 
ings The needle has bevelled edges and the 
diameter of the interior is eight tenths nuihmct 
ers The needle has 2 openings, the one m direct 
continuation has the same interior diarjietcr as 


the rubber tube the other placed laterallv hisa 
smaller caliber (Record) The point of the needle 
may be closed bv a hermetic cover 
ilffiU^lioii fifty cubic centimeters of 5 per 
cent sodium citrate is poured into the glavs con 
Umer which is carefully closed with the stopper 
The incoming and outgoing tubules are attached 
by joining devices described to the rubber lubes 
Their ends are protected by wads of gauae The 
whole apparatus is covered with a cloth and is 
slenliaed in the autoclave 
Preparation The glass container and its acres 
sones are taken out of the protecting cloth TTie 
aspirating tube, E, is placed m the Henry and 
Jouvelet apparatus and the tw o ends of the rubber 
tubes are attached to the projections from the 
needle Because of the difference in sizes 0/ the 
two projections, one tan be sure that the ingoing 
lube will be joined to the mam projection and 
(he outgoing tube to the smaller one Several 
cobit centrmvters ol sterile water are poured into 
the test tube d, attached to the glass container 
The needle has been tarefully recovered with its 
hood so that by operating the Henry and Joute 
let apparatus all the tubes are fllJed with the 
curate solution The liquid can be seen rising into 
the outgoing tube but soon falls back a|,3m from 
(he incoming tube During this artion, no air 
bubbles nse to the level of the lateral lube » 
The equipment for the donor is completed by 
(he use of the Pachon pneumatic wristband a$ a 
tourniquet This is kept inflated under minimum 
pressure during the entire operation Thus, con 
ditions are created which produce the largest pos- 
sible outflow of blood from the donor 
CollecItOH o/the blood The needle iv taken Irom 
its protective hood The handle is given a half 
turn in a direction opposite to its normal dirtc 
tion The citrated liquid flows out of the needle 
and, m so doing leaves it filled with the anti 
coagulant liquid 

Next the rubber lube D running from the 
lateral projection of the needle i» disconnected 
and the vein is punctured Blood rises to the 
lateral projection The connection between the 
rubber lube and the lateral projection is re estab 
lished The handle is turned and bloody liquid 
can be seen falling to the bottom of the glass con 
tamer from the inflowing tube a and then rising 
again into (he outflowing tubule of i At the same 
tune large bubbles of air leave the test tube 
rhus we can be sure of (be progressive filling of 
the gltss roniainer The latter is shaken gently 
from time 10 time, to insure the thorough mirmg 
together of the blood and the citrated fluid At 
regular interval-, the outflowing lube D is cut oft 
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Fig 2 Collecting the blood Fig 3 Reinjection of the blood to recipient 


The handle of the pump is turned two or three 
tunes in the direction opposite to normal A 
small amount of citrated blood is thus driven 
back mto the vein of the donor while at the same 
time, the passage in the needle is washed As 
this goes on, the receiving tubule a, empties itself 
of the bloody mixture it contains After the needle 
IS washed, the connection -with tube D is resumed 
and the process of suction continues 
WTiat happens during these processes? 

It can easily be seen that the Henry and Jouve- 
let apparatus produces a suction of venous blood 
at the level of the needle, and a suction of citrated 
solution through the lateral projection The mix- 
ture of these two liquids very near the point of the 
needle, imparts a quality of stability to the blood 
which has just been drawn from the vein Thus, 
at the very beginning of the process the venous 
blood IS diluted with the pure citrate solution 
Afterward, however, strongly citrated blood from 
the glass container is substituted 
The proportions of blood and citrate solution 
used depend upon several factors, particularly the 
size of the needle and its lateral projection, and 
the blood pressure of the vein In practice, the 
size of the needle and of its lateral projection has 
been calculated in such a manner that for a venous 
pressure of from 8 to 10 cubic centimeters of 
mercury, blood and the anticoagulant liquid must 
be used in the proportions 2 to 1 This proportion 
can be varied during the process of collection, by 
varying the degree of constriction of the outflow- 
ing tube If the tube is completely closed off, only 
pure blood is secured, but if il is contracted less, 
Ae quantity of pure blood collected, diminishes 
The proportion of the two constituents can be 
noted from the number of air bubbles leaving the 
bottle by the reagent tube Thus, when pure 


blood IS collected, a bubble of air can be seen 
forming at each turn of the pump’s handle How- 
ever, should the mixture contain two parts blood 
to one part of the citrated liquid, the handle must 
be turned three times in order to produce two air 
bubbles In this way the operator is constantly 
kept informed as to the functioning of the appara- 
tus and also as to the permeabihty of the needle 
Any obstruction in the latter, even partial, imme- 
diately brings about a diminution m the number 
of air bubbles in proportion to the turns of the 
handle 

The technique descnbed permits the easy col- 
lection of a huge quantity of blood by onlj'^ one 
puncture of the vein The collection can also be 
accelerated, if desired, by completely shutting off 
the outgoing tube In this case, pure blood alone, 
is temporanly collected 

The procedure is as follows- dunng thirty turns 
of the handle, the outflowing tube is closed by the 
fingers It is then opened again for ten turns of 
the handle After that, the needle is w-ashed by 
making three turns in the opposite direction, tak- 
ing care that the outgoing tube is again closed off 
Thanks to this little device, a half liter of blood 
can be collected from most of the donors w-ithm 
10 minutes 

Finishing the collection Wdien the desired quan- 
tity of blood has been obtamed, the needle is 
withdrawn from the vein and is covered ndth its 
stophood Then, several more turns of the handle, 
in the natural direction are made in order to fill 
the tubes mth citrated blood and to mix the fluid 
m the glass container 

The removal of about 40 cubic centimeters of 
blood which remams in the tubes is accomphshed 
by simply turning the Henry and Jouvelet appa- 
ratus backward until several bubbles of air form 
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blood comes in ihe bottle It is ettendcd etieri 
Orly by fine rubber tubing To the rubber tubing 
IS Joined a glass tube nhich is plunged into a test 
tube hall full of sterile water, d \ piece of 
adhesive tape keeps it braced to the bottle The 
size of the end of this tube is such that when 
I cubic centimeter of blood enters the glass con 
tamer a bubble is drawn out by the tube Thus 
the intake of the cortainer can be controlled >o 
stantaneoubl) by the outflow of air bubbles into 
the test tube 

TuItcs a and b are bo b ecterded outside the 
bottle, by small rubber joining devices, or unions, 
whose other extremities are connected to very 
narrow gla^s tubes On these rubber dev ices are 
placed Mohr cbps labeled t and J 

In addition the apparatus has two rubber tubes 
JO centimeters m length and with resiytant wjMs 
tomed one to the inflowing tube 6 and the other 
to the outflowing tube E the transfusion appira 
fus of Henrv and /novelet or that of de ISaie} 
and a needle hav mg 2 projections ending in open 
mgs The needle has bevelled e<lge« and the 
diameter of the interior is e gh< tenth* muliinel 
eis The needle has J openings, the one m direct 
continuation has the same interior diameter as 


the rubber tube the other placed laterally has a 
smaller cabber (Retord) The point of the needle 
may be cjosi d bj a hermetic cov er 
Slerili atian I-iflj cubic centimeters of 5 (ler 
cent sodium citrate is poured into the glass con 
tamer whiLh is carefully dosed with the stopper 
The mcoming and outgoing tubules are attached 
by joining devices described to the rubber tubes 
Their ends are prottuted b> wad', of game The 
whole apparatus is covered W'lth a doth and is 
stenlued in the autoclave 
Pretaralion The glass ( ontainer and its acres 
sones are taken out of the protecting cloth The 
aspirating tube E, is plated in the Henry and 
Jouvelet app iratus and the two ends of the rubber 
tubes are attached to the projections from the 
needle Because of the difference in sizes of the 
two projection* one can be sure that the ''gong 
tube will be joined to the mam projection, and 
the outgoing tube to the smaller one Several 
cubic centmeters of sterile ivater a e ed nto 
the test tube, d attached to the glass container 
The needle has been carefully recovered with its 
hood so that b» operating the Henry and jojve 
let apparatus, all the tubes are filled with the 
citrate solution The liquid can be seen rising into 
the outgoing tube but soon falls back again from 
tbe incoming tube Dunng this action no air 
bubbles nse to the level of the lateral tube « 
The equjpnen* for the donor is completed by 
the use of the Tachon pneumatic wristband as a 
louroiquet This is kept inflated under minimum 
p esswre, during the erti e operation Thus con 
ditions are created which produce the largest pos 
sible outflow of blood from the donor 
Cofeeftan e[ the hlo^J The reedle is taken from 
its protective hood The handle is given a half 
turn m a direction opposite to its normal direc 
lion The curated liquid flows out of the needle 
and in so doing leaves it filled with the anti 
coagulant liquid 

Vetr the rubber tube D running from the 
lateral projection of the needle is disconnected 
and the vein is punttored Blood rises to the 
lateral projection The connection between the 
rubber tube and the lateral projection is re estab 
lished The hand'e is lurred an<l bloodv liquid 
cao he *een falling to the bottom of Ihe gla« ton 
tamer from the mffowang tube a and then rising 
again into the outflowing tubule of 6 At the samt 
lime large hubbies of air leave ihe test tube 
rhus we can be sure of the progre sue lilling of 
the gH a contaipcr The latter is shaken genily 
from tune to time lo insure the ihorough mivmg 
together of ihe blood and the citraied fluid At 
tegular intervals tbe outflowing tube D is cut on 
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fessional donors This has resulted m quite a sav- 
ing for the center 

Our method has made possible a saving of 
almost 25 per cent in the use of professional do- 
nors Each time 450 cubic centimeters of blood 
has been withdrawn from them It has been 
obsen'ed that this rather large dram has been 
withstood very well, m fact, patients recovered 
practically as they would have done from a much 
less severe loss of blood in a direct transfusion 

A bottle containing 500 cubic centimeters of 
citrated blood will supply the amount necessary 


for several cases An amount as small as 50 cubic 
centimeters can be withdrawn from the bottle 
provided the precaution is taken to filter the air 
that enters the bottle, the residue m the bottle 
will then remain aseptic 
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THE EFFECT OF LIPIODOL IN THE SUBARACHNOID SPACE 
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D uring the past few years there has 
I been a great increase in the use of 
hpiodol in the spinal canal, chiefly as 
a result of the increasing attention 
directed toward the syndrome arising from dislo- 
cations of the intervertebral discs and enlarge- 
nient of the hgamentum flavum In most in- 
stances, a final diagnosis in these conditions re- 
quires careful fluoroscopic study following the in- 
jection of hpiodol into the lumbar subarachnoid 
space 

Recently we had an opportunity to make a care- 
ful study of the contents of the spinal canal in a 
patient who had had hpiodol injected 6 months 
previously Little recent comment has been made 
on the effects of hpiodol m the spinal canal and 
there is a surprising scarcity of pathological 
studies on human nerve structures subsequent to 
the use of this substance In fact, following the 
admonitions of Craig in 1929 and the expenmen tal 
studies of Davis, Haven, and Stone in 1930, we 
found little m the English literature until the 
report by Globus m 1937 It seems to us worth- 
while, therefore, to revieiv briefly the literature 
on this subject 

Sicard and Forestier began the use of hpiodol 
as a diagnostic aid m 1922 Since that time, they 
na%'e used it for a variety of purposes, including 
Us injection into the subarachnoid spaces It has 
remained their conviction that the oil is in no rray 
harmful to the nerve elements in the spinal canal 

and Pathology. Umiers.ty 


In 1924, Ayer and Mixter reported experimen- 
tal results on the effects of iodized oil in the spinal 
subarachnoid system in cats Their animals 
showed an increase m the cell count of the spinal 
fluid and i death resulted m the 6 animals studied 
Sicard and Forestier, at a later time, commented 
on the fact that the amount of hpiodol used by 
Ayer and Mixter was excessive for the size of the 
animals and was in no way comparable to the 
amount used m human beings 

Klose and Peiper, in 1925, reported that 
clinically they had seen transient headaches and 
root pains but, after 2 years’ observation, had 
encountered no other ill effects They also made 
some experimental observations on rabbits and 
reported pathological changes in the ganglion 
cells m which the Nissl bodies were clubbed and 
pale The contents of the cells stained poorly and 
the sharp outline was lost There were also 
changes around the central canal, characterized 
by necrosis of the tissue and a wall of leucocytes 
next to this necrotic layer 
In the same year, Krause reported a case of 
tumor of the spinal cord in which increased pain 
followed the injection of hpiodol At operation 
he described a marked redness and injection of 
the nerve roots which he had not previously en- 
countered and which he attributed to the oil 
He commented further on a case of Egas Mom, 
m which increased cell count, more pain, and a 
temporar)' increase in paraplegia occurred after 
injection The primary pathological process was 
not mentioned 



944 SURGERY, GYNECOLOGY AND OBSTETRICS 


on lop of the contents in the bottle This sbcms 
that all the tubes have been completel> empu^ 
Mohr clip« are placed on the small rubber join 
ing devices on the outgoing and ingoing tubes and 
on the rubber tube used tor the exacuation o/ tfte 
air Then all three tubes are detached irom the 
glass container The latter is stirred gcnilj to 
insuK the homogeneitj of its contents and then 
placed in the reingerator 
Rdnjeition After having carefully stirred the 
blood again to insure its homogeneity the bottle 
IS placed neck dovvnward in ^ tnpod supporting 
apparatus The rubber connection at the end oJ 
the receiving tube, is removed and replaced by a 
rubber pipe which passes into s Henry and Jouve 
let apparatus 

The Mohr clip is removed from the outflowing 
tube The canalwations are filled vnib Wood by 
one or t«ro turns of the handle The receivers 
vein IS entered and the projection of the needle is 
joined to the small outlet at the end of the rubber 
tube By manipulating the handle of the pump 
the Speed with which the bl<wd enters can be 
regulated to that desired Only a part of the con 
teats of the bottle may be in[ected If care has 
been taken to filter the air entering the bottfe by 
means of cotton wadding the remainder of the 
cootents may be used for another patient Before 
reifl/ection one must make sure that the receiving 
lubeisJeveJwilhthfistopper Thus thelastdrop 
of blood of the container tan be used 
The apparatus of Henry and Jeuvelei may be 
replaced by 4 blast 0/ thermocautery that can be 
attached to the end of (he uatfloKing tubing 

HIE ADVAVTACEb OF THE APPARATUS 
The apparatus dc'.crihed seems to the authors 
to have all the desired qualities combined with a 
matimurn of simplicity 
The bottle having a capacity of yoocubicccn 
timeters sufficient for the nithdran’al of a maij 
mum amount of blood i» uvcd (o' all the steps 
in the process the collection preservation and 
reinjection of the Wood The ■'odum citrate rs 
nlroduced before ihe bottle is sterilized The 
bottle is sterilized and is provided with the tubing 
w hen It IS ready for ust AtTien the blood has been 
collected the only preparation necessary Wort 
transfer to the refngerator is the closing of three 
dips Thus the liquid is kept constantly in » 
ngorousU stenlc eiiv ironment, so that all chances 
of conlammafion are ehminateil 
The collection of the Wood i" made m a circuit 
entirely citrated so that coagulation is eliminated 
The blood draiin from the vem ard vK 
are mired m a projection from the needJe ilselt 


The supply of Citrated fluid can be regulated to 
the quantity desired 

At a moment s notice, the needle itself can be 
cleansed with a mimrnum amount of preparation 
by means of the anticoagulant liquid The use 
of the J’achfn pneuioalic nnstband shghth tn 
flated puts the donor ici the best possib'e condi 
tions for the withdrawal of blood Finally, the 
device for the evacuation 0/ sir, adapted to the 
glass container, shows how rapidly the blood is 
being collected and permits the operator to watch 
the progress of the opera-tton and to modify it 
nheo necessary The apparatus of Henry and 
Jouvelet or of de Bakcy provides a simple and 
adjustable method of motorizing the cirtuit fiie 
quantity of citrate liquid and the quantity of 
blood to be withdraw n cm be easily proportioned 
By a few turns of thi handle the eveess citrated 
fluid cMi be evacuated hefo ehsnd 
All these conditions make possible the facile 
colle>-ttoii of ji large quantity of blood (450 cubic 
centimeters) without coagulation and within an 
ettremejy short space of time 
The technique of remjcction is greatly faeih 
taied by the use of the tnpod support By over 
turning the bottle the contents can he usea even 
to the last drop By inserting a Alter to cleanse the 
air, only part of the blood contained m the bottle 
ne^ be used at one time Therefore, We con *" 4 
of the bottle can be used in a series of transf usions 
m large or small amounts as needed 
At ibe transfusion center of Rrugmann Ho pi 
tal the authors have succeeded in making by 
(his method more than 150 collections ol blood 
At each collection blood to the amount o( 45'' 
cubic centimeters has been withdrawn so that a 
much larger number ol reinjections than with 
drawols have been made The authors hav c femnd 
the device fully Satisfactorv 
Thanks to the system of co operation betwew 
the di/Terent departments of the hospital all 
pMebotomies hr therapeutic puiTioecs are done 
in the transfvi'v on centc Here, by means of the 
technique described the operation is accomph'bea 
swiftly cleanly and with the least disturbing 
cf^on the patient ThequaiHilv 01 blopd with 
drawn corresponds exactly to the requirements ol 
tYea tewd ''gph_,ioaiv The blood so obiamed is 
preserved m a refngerator The blood group to 
which the accidental donor lielongv is inimeihatelj 
deterwuwed The qualities of the bloo<l are ana 
hz^aoda Wa'se/TOann test is performed It the 
analyses show that the blood is satisfactorv it is 
used for reinjection It has been possible in more 
Uiaa one fourth of the transfusions performed to 
use blood so obtained instead of blood from pro- 
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reaction with malaise, sluggishness, and loss of 
appetite These symptoms disappeared in from 
24 to 48 hours in all but i, and that animal died 
m 3 da} s One other animal developed spasticity 
of I hind leg a week after injection, which lasted 
6 months Pathological studies show-ed a lepto- 
meningitis with accumulations of large mono- 
nuclear and plasma cells No organisms were 
found Fat substances and inert matter w-ere 
seen as inclusions in the macrophages Van 
Gieson’s stain showed enlarged vessels and thick- 
ening of their w-alls m the anterior aspect of the 
cord Encysted fat was found in the leptomen- 
inges The ganglion ceils m the anterior horns, 
especially in the cervicodorsal area, w'ere de- 
creased to about one-half of normal The rest 
of the cells in that region were shrunken and ir- 
regular The cell processes stained indistinctly 
or not at all, the nuclei were dimly stained and, 
in many, cells w-ere eccentric and occasionally 
absent The cytoplasm of the shrunken cells was 
either excessively stained or not at all The 
vasculanty of the anterior horns w-as increased 
with many new capillaries, and vessels of the 
anterior half were often thrombosed The pos- 
tenor horns show'ed no change Davis, Haven, 
and Stone concluded that the use of lipiodol was 
attended by some danger of damage to the nerv- 
ous system 

In 1931, Lindbiom fis) conducted further ex- 
perimental studies with rabbits and concluded 
that there was considerable variation in the sus- 
ceptibility of individual animals of the same ty-pe 
to iodized oil His expenments further led him to 
the conclusion that irritation of the nerve struc- 
tures was directly proportionate to the amount 
of free fatty acid in the oil used The same type of 
oil, with varynng degrees of acidity, produced 
vary-ing degrees of irritation, increasing as the 
free acid content was raised He reported changes 
over the cortex m rabbits 6 months after injection 
showing some pachymeningitis with encysted oil 
in the leptomemnges He advised careful use of 
the oil. 

Bruskm and Propper, in 1931 reported changes 
occurnng from 2 to 3 months after the injection 
of lipiodol in dogs Pathological studies showed a 
proliferative reaction m the meninges of the 
cerebrum and cord where the preparation had 
come to rest There were some small extravasa- 
tions of blood, especially in the gray matter of 
the spinal cord, and degeneration of cells was 
noted in the spinal roots These authors con- 
cluded that lipiodol caused changes in the spinal 
cord both by its chemical action and by behaxung 
as a foreign body. 


Fumarola and Enderle, 1932, reported 26 cases 
of myelography with lipiodol In 6 cases there 
was some febnle and meningeal reaction with 
increased pain, and motor and sensory disturb- 
ance They reported i death after myelography 
and believed that the hpiodol produced a me- 
chanical and chemical irritation They also 
stressed the importance of the relation between 
acidity and the irritative effect 

In spite of these various experimental and 
clinical reports, how^ever, Sicard and Forestier. 
in 1932, completely exonerated lipiodol of any 
harmful effects in the human subarachnoid sys- 
tem 

Donat, in 1937, reported the case of a patient 
w'lth metastatic sarcoma involving the brain 
Lipiodol had prevuously been injected in the 
spinal canal w-ith an increase in the amount of 
pain The patient died i month later and exami- 
nation of the spinal cord revealed chronic in- 
flammatory changes in the leptomemnges with 
some blood in the pia arachnoid Peripherally, 
the spinal cord showed areas of degeneration The 
axis cylinders stained poorly and showed a granu- 
lar dissolution with general detachment at the 
penphery of the w'hite substance Donat believed 
that the changes were caused by the lipiodol, 
except the bleeding which he considered secondary 
to the meningitis 

In contrast, Globus reported, in 1937, 138 
cases m w-hich bpiodol had been used Only 2 
patients had a relatively severe immediate re- 
action, but rapidly recovered A few- had transient 
headaches and slightly increased pam tempora- 
rily The condition of 65 patients was checked 
after several years — 10 years in i instance 
Only I patient had any complaint that might be 
referred to lipiodol, namely, increased pam in 
the back Roentgenographic examinations were 
made of 34 of these patients There was no ap- 
preciable reduction in the amount of the lipiodol 
and It moved freely Three patients who sub- 
sequently died were examined at autopsy Globus 
reported that no evidence of leptomeningitis w-as 
found, though no further pathological details 
w^ere given He concluded that lipiodol is en- 
tirely safe as a diagnostic aid in man 

One would conclude from the various reports 
that, m animals, there is evidence to indicate 
that hpiodoi may produce not only irritative 
changes, but permanent alteration m the lepto- 
meninges, spinal cord, and nerv-e roots Clinically, 
many of these animals seemed entirely normal 
m spite of the pathological findings described 
Sicard and Forestier pointed out that, in the 
majority of animal experiments, the amount of 
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In this countn, Maclaire jn 19^5, de^cnbed a 
case m which both cisternal and tunibat iniec 
tions of hpiodoJ had been made m a patient with 
injury to the cord from kyphosis His operali'C 
report mentioned thickening of the dura and the 
arachnoid which were left op<n after operation 
Re-operation because of increased symptoms, 1* 
veiled dense leptomenmgeil and menmgomyditic 
adhe«ions and two aracfmojdaJ cysts containing 
Iipiodol The patient bccaweprogressively woise 
Jlac/aire attributed the bad resufts to Iipiodof 
and advised agamst its use apparently over 
looking the original pithofogical process as well 
as Che natural sequence of changes foHovnng 
laminectomy without closure of the dura TTiis 
report dreie further comment from Sicurd and 
Forestier in defense of JipiodoJ, aj »el' as in 
criticism of Maclaire s failure to analyze properly 
the i ariout /actors coacemed 
In Uartenberg reported a case in which 
respiratory difiicultj and unconsciousness fdl 
lotted the insertion o{ hpiodo! by both astern and 
lumbar routes The symptoms cleared when the 
hasd was elevated Later, metasiatvc carcinoma 
of the spine was found at autopsy 
la the same year, Sharpe and Peterson re 

S led 3 cases in which the symptoms increased 
owing the use of J'piodol These were not en 
tircly conv mcmg for 2 of the patients apparently 
otr aptogtessiv e disorder of tfw nervous 
svstem in which an increase in symptoms was 
to be expected and t patient had a namful ampu 
tatioR stump and liter deieloped pain m the 
Opposite leg 

t haugh and Mella also m 1920 reported on 13 
pytients with a variety 0/ disorders of tbi nenoos 
system, in whom 2 cubic centimeters of Iipiodol 
had been injected in the basal cistern Aside from 
traiiMcnt pa n in the \eg m 4 a '.t.gVt ws* vw 
temperature in 3 and nausea and headache iit i 
they ohsCfied iTO ill ejects 
Lmdblom, in igiu U4) inytted hpiodot wv 
rabbits and produced a tlmical picture resembling 
meningiUs, K-huh clrared jo a vtfVs Histo- 
logical studies showed a steril** lepiomeningilia 
charactenzed 6 v leucocytes and lympbocvics m 
abundance ni the meninges whprever lodired ml 
was located After from 2 to i weeks, enty angle 
leucocytes and lymphocytes ana ptasm-s rtB-« 
were present After months no ihanges couW 
be sten m 'pite of the tact that lodjzeil ml couW 
still be demonstraierl m large quantities m the 
meninges 

Bfrterhoff in 1927 reporte<l a ease >n which 
there was encapsulation of the lodi-ed ml by 
many adhesions of connectn e tissue appearinj. 


as iS a compression myelitis were present at the 

site 

Nonne, m the Jobojving year reported ms er 
pertcnces m agreit numbe of my elqgmphies done 
with lodi/ed Oil He recorded a rather frequent 
increase in symptoms with regard to pain and 
motor, sensory, and ^bmeter distur^nces 
though agiin the injection was done frequently 
inpatients with progressive disease of the nervous 
system He reported r cas* of chronic memngmc 
compression of the spinal cord Lipiodol was 
sub^oentJy iijccted and, a' postmortem 4 
weeks later’, wis found to have penetrated into 
the spinal '■ord Microscopic study revealed 
active elial proliferation around the centtallv 
fotattd lipodo! 

Schoeabtiier, 19 9, reported the case of a pa 
iient who had pachv meningitis hemorrhagica 
interna The ascending type of hpiodo} wat in 
jeeted anf this patient subsequently died 0' 
meningitis 

Chbvb and Strauss also in ig2o reported ? 
cases in whwh Iipiodol had remained m the stnnai 
canal for o' er 2 y ears Thev stated that tepea*ed 
neurolqgicsl eraminations were negative aid 
that the Iipiodo] remained free and without ad 
hesions Only i patient, who had 4 tumor of 
the spinal fUrd, showed transient ipwplwr'oln 
creased pain These authors concluded tint tbe 
oil was entirely without iH effects and could be 
used saleH 

In the same year Elsberg stated tbai mbs 
experience the oil acted as a distinct irritant to 
r”*''iw^ At operation he observed netve 
roots which were congested and inflamed, and 
there were sumlar changes in the pia kw bis 
opinion however permanent efficls occuiieJ 
onlv occasionally 

Euttbec warning came from Craig in i929> 
against the indiscriminate use of Iipiodol m vie» 
of the temporan iMtaine effect which it pro- 
Avic^ in experimental animals He advised pat 
ticufartv agaitisi. us use in inflamtnJtory conai 
uan« qhcthDughlcomc-timmdthat inicase 
ir which the condition was considered to be i" 
fia"\'"-t<3rv and pam nae increased after the 
injection of hpiodol u diagnosis of dislocated 
iniervenebraf disc nvighi 6c tnaoe today 

Ha. i fli'eti and Stone carntd on fuiVhn 
expetioiental Work on 10 dogs An artificnl block 
■R V. p«irf«v.ed cn the spina! cam! hi lamincctom 
and insertion of a rubber dam I atet 1 s cubii. 
centimeters of IipuMloI was introrluccd in the basal 
cfxtem Vnoiher group of dogs served as cow 
ttcAs The animals were killed in from ? to 
(favs Eight shouci difwcaJ cMdenicoi irniaiive 
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reaction inth malaise, sluggishness, and loss of 
appetite These symptoms disappeared in from 
24 to 48 hours in all but r, and that animal died 
m 3 da}-s One other animal developed spasticity 
of I hind leg a week after injection, which lasted 
6 months Pathological studies showed a lepto- 
meningitis vnth accumulations of large mono- 
nuclear and plasma cells No organisms were 
found Fat substances and inert matter were 
seen as inclusions in the macrophages Van 
Gieson’s stain showed enlarged vessels and thick- 
enmg of their walls in the anterior aspect of the 
cord Encysted fat nas found in the leptomen- 
inges The ganglion cells in the anterior horns, 
especially in the cervicodorsal area, were de- 
creased to about one-half of normal The rest 
of the cells in that region were shrunken and ir- 
regular The cell processes stained indistinctly 
or not at all, the nuclei were dimly stained and, 
in many, cells were eccentnc and occasionally 
absent The cytoplasm of the shrunken cells was 
either excessively stained or not at all The 
vasculanty of the anterior horns was increased 
with many new capillaries, and vessels of the 
antenor half were often thrombosed The pos- 
terior horns showed no change Davis, Haven, 
and Stone concluded that the use of lipiodol was 
attended by some danger of damage to the ner\'- 
ous system 

In 1931, Lindblom frs) conducted further ex- 
perimental studies with rabbits and concluded 
that there w'as considerable vanation m the sus- 
ceptibility of individual animals of the same ty'pe 
to iodized oil His expenments further led him to 
the conclusion that irntation of the nerve struc- 
tures was directly proportionate to the amount 
of free fatty acid in the oil used The same tyqie of 
oil, with varj'ing degrees of acidity, produced 
vari'ing degrees of irntation, increasing as the 
free acid content wms raised He reported changes 
over the cortex in rabbits 6 months after injection 
showing some pachy'meningitis with ency'sted oil 
in the leptomeninges He advised careful use of 
the oil 

Bruskin and Propper, in 1931 reported changes 
occurring from 2 to 3 months after the injection 
of lipiodol m dogs Pathological studies showed a 
proliferative reaction m the meninges of the 
cerebrum and cord where the preparation had 
come to rest There were some small extravasa- 
tions of blood, especially m the gray' matter of 
the spinal cord, and degeneration of cells was 
noted in the spinal roots These authors con- 
cluded that lipiodol caused changes m the spinal 
cord both bj’ its chemical action and by behaving 
as a foreign body 


Fumarola and Enderle, 1932, reported 26 cases 
of myelography' wnth lipiodol. In 6 cases there 
was some febnle and meningeal reaction with 
increased pain, and motor and sensory disturb- 
ance. They reported i death after myelography 
and believed that the lipiodol produced a me- 
chanical and chemical irntation They also 
stressed the importance of the relation betw'een 
acidity and the irntative effect 

In spite of these various experimental and 
clinical reports, how'ever, Sicard and Forestier. 
m 1932, completely’ exonerated lipiodol of any 
harmful effects in the human subarachnoid sys- 
tem 

Donat, in 1937, reported the case of a patient 
wuth metastatic sarcoma involving the brain 
Lipiodol had prexnously been injected in the 
spinal canal wuth an increase in the amount of 
pain The patient died i month later and exami- 
nation of the spinal cord revealed chronic in- 
flammatory’ changes in the leptomeninges wuth 
some blood m the pia arachnoid Peripherally, 
the spinal cord showed areas of degeneration The 
a.\is cylinders stained poorly and showed a granu- 
lar dissolution with general detachment at the 
penphery' of the white substance. Donat believed 
that the changes were caused by the hpiodol, 
except the bleeding which he considered secondary 
to the meningitis 

In contrast, Globus reported, in 1937, 138 
cases in which hpiodol had been used Only 2 
patients had a relatively severe immediate re- 
action, but rapidly recovered A few had transient 
headaches and slightly increased pain tempora- 
rily The condition of 65 patients was checked 
after several years — 10 y’ears in r instance 
Only r patient had any complaint that might be 
referred to hpiodol, namely, increased pain in 
the back Roentgenographic examinations w’ere 
made of 34 of these patients There w’as no ap- 
preciable reduction in the amount of the lipiodol 
and It moved freely Three patients who sub- 
sequently died w'ere examined at autopsy. Globus 
reported that no evidence of leptomeningitis was 
found, though no further pathological details 
were given He_ concluded that lipiodol is en- 
tirely safe as a diagnostic aid m man 
One would conclude from the various reports 
that, in animals, there is evidence to indicate 
that hpiodol may produce not only irritative 
changes, but permanent alteration in the lepto- 
meninges, spinal cord, and nerx’e roots Clinically, 
many of these animals seemed entirely normal 
in spile of the pathological findings described 
Sicard and Forestier pointed out that, m the 
majonty of animal e.xpenments, the amount of 
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/miodol used is much greater, m proportion, than 
that used in haman beings In addition there is 
i differenre befneen animafs and man in t^ir 
BUSceptibiUtj to the oil another fatior which 
renders comparison diPicult 

The obseriations made on human beings are 
difficult to evaluate AJjnj oi ite studies hate 
been made on patients with progressive disease 
q{ the nervous svstein and it is jxnpovvtble to 
place on lipiodol the responsibility ol subse 
quenlly iticieasing symptoms The reports of 
irritative phenomena seen at operation are un 
questionable, but it is difficult to tell whether 
thc<e phenomena are onl} temporsrj or whether 
thej produce peiwancnt changes in the nervous 
system Again it iv hardi) fair to attribute aif 
the pathological processes found at operation 
to the presence of Jipiodol and disregard the 
cause for which the operation is being done 
particufariy il a second stage operation is per 
formed 

Pathological studies on human beings after 
the use of lipiodol are few Donat recorded 
marXed changes in the coid of a patient dving 
from sarcoma but did not indicate the part 
pHved b\ the wasting disease either direciU 
or in regard to the patient s susceptibility to the 
oil Globus reporting three autopsy studies m 


which there was no evidence of leptoTneningilis, 
gave no description of pathological changes 

Such a review leaves one in much doub* as to 
the facts with regard to the effect of lipiodol in 
the spinal subariehnoid system in man 

CVSfc REPORT 

The following case report is made, not with 
the Idea that U will Sol eourproblem tul wifrt'y 
to offer additional information on a subject which 
in recent v ears has been rather neglected 

II D a man yesis nf » e (ell (toiti a haystack on 
(ebnjary ij loj, and fraclureii the lenih and tnf''th 
thoranc verteHrx V plavlercasi Hasapplicd Iheiewas 
lempQiacj numbness in the left )cc nnich soon cles id 
KcMduat penwJic pain ami Rare Ihesia persisted in tie 
Wthfi vf ee the temosaJ of ihe cast a radiainn of pain 
drvrtoprd arovivd ihe itea of ihc (enlh and rlevcnlh roots 
on the ri(,he »Jc 1 araiertebral mjettion of ih* newe 
roots nith nmocaifi Rave temliorary relief On Vaji-sl l^ 
19J7 t coImc eenlimeirrs c) lipiniloi was injecied and 
roe"t|?enJt.ram» ahoired a normal spinal canal in the 
tkoiacic and lumbar tceions The only complaint loll »urR 
the u e ot iipiodot was a itfrpnrary increase in rii-cdmlort 
over the sacrum and bullocks bul ihisd sappiated oi i or 
a weeks The sjjrptomv n ibe le(l le^ RraJually subsi led 
several months alter lipiodol had been injecled IlJC to 
persistent pain referable to the tenth and eleventh dojsal 
mob a JjeJwJjjronerlrMB/ was drne some 6 mmlhs after 
the tnjeetwn of hpivdol and some encroachment m the 
irtetvetvhral foramen by a displaced pedicle was found 
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Fig 4 Draimg show mg adhesions about the Ion er part 
of the cord and the cauda equma 


Fig 6 Photomicrograph shon mg thickened dura, mth 
lymphocytic infiltration 


nith traction on the 2 involved roots A fusion was done 
folloning the lammectomy Nitrous ovide anesthesia, fol- 
low ed by ether, w as used The patient’s breathing w as poor 
throughout and his color dusky The anesthetic was 
stopped at 10 30 a m , but the patient did not recover con- 
sciousness, and died at 6 30 p m the same day 
The roentgenograms taken immediately following the 
introduction of the oil showed the smooth canal and the 


unity of the globule of oil (Figs i and 2) Those taken on 
the day of his death, however (6 months after the injection 
of lipiodol), showed the oil to be strung out and caught in 
small globules throughout the subarachnoid space (Fig 3) 
Autopsy report The findings were essentially normal 
and irrelevant to this paper except for the pathological 
changes m the central nervous system For this reason the 
general protocol is omitted 



Fig s Photomicrograph of the adhesions between the 
cord and the dura 
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Fig 7 Photomicrograph showing adhesions about the 
spmal nenes 
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On Mannnation ol the central penous system the beam 
^vas found to be edematous fleighioR 1550 grains It 
measured if liy t6by i» centimeters and theconvofutwns 
were somewhat Hat from edema ITiere was no sclerosis at 
the base of the brain and the Jeptomeninges were pormal 
Sections through the bram showed normal symmetrical 
undilatcd sentriclea lined with smooth ependymal mero 
brane and there we e no gross patMoea) chances m the 
cerebellum or stem 

The spinal cord in the upper thoracic portion and in the 
area of recent ooeration showed considerable congesUon 
and edcrita on the surface Beginning at the )e\el of the 
first lumbar vertebra and eclending down around and 
over the caoda equina were numerous very fine filmy 
adhesion:) whiLh ran throughout the leptomeninjtes and 
onto the surface of the ’pmal eord proper These fine ad 
hesiois ente'oped the « d and etleideJ doun along the 
doiial and ventral nerve roots into and almost Ihnaigh the 
dura (fig 4) Only a few fine droplets of oil were seen 
enmeshed m these adhe ions which were all old Grossly 
there was no evidence of old blond pigment either stauiing 
the under surface of the dura m the adhesions mentioned 
above or in the /eptom»ningea proper and there was no 
evidence of recent infection 
Ificroscapic deseriplian ihe brain was very edematous 
The leptorr^ rffea «1 « showed moderafe edema The 
ependymal hnings were smooth arid nom*i There were 
open spaces about the pyramidal cells which showed a 
little early postmortem degeneration 
Sections of the spinal co^ above the levetof iheiwelfih 
thoracic showed a norctal dura and a ma arachnoid m 
which the ves«els were congested but m which there was no 
cellular infiltration or evidence of old inflammation or re 
pair The structure ol the spinal cord wav noimai and 
there «*e no visiWechangen th gavglonce’ls eitheria 
the atiterior or the past>not horns no chromatolyvis and 
no definite khanges in the axis cylinders or myelin sheaths 
Sections taken below the level of the twellih thoracic 
vertebra however showed numerouv fine filmy fibmus 
adhesfoos running from the sarftee ol the eoid througbnut 
the leptomeninges and into the dura The dura was very 
definitely thickened and many lymphocytes were found 
both in the leptomeningev in the adhesion and in the 
inner part 0/ the dura (J’ljri y and d) Frbrooip adhes on» 
ranouCalonb and invested the spinal nervesind inloese 
adhesions al 0 lymphocvtes were I'Khtly scattered 7) 
\fter (rosen sections fat stains showed tiny dn^ts of 
oil m the adhesions described In these areas however 
there was no evidence of old blood pij.ment or other foreign 
materul which would act a» a stimulating subvUnce 
From the findings at autopsy, a diagnosis of chrome 
pachymeningiiis of the lower dorsal cord and cauda equina 
«jf made end the ehoeget m the ireriigts of the Icreej 
cord were ascnbed to the irritating action of the Iipiodol 
which had been held there forapproviirately P nw«V^» 
\lhiie such a proliferative reacticm in the lower portion 
0/ the spinal cord could take place sub>ei5ucnt to old Need 
mg in this area it i« felt that the absence of old Wood pig 
ment both in the dura and pia arachnoid TwvwiaUy tx 
eludes (orroer bleedint, as a cause of the adhevionv On ^ 
other hand the presence of droplets of ort «n ihr one 
fibrous mesh and their I >cafieation to a dependent p-Jrtjon 
of the spinal cord indicate that this proliferative leortien 
and ihronic inflammatory ihan>,e occurred sobaeinieM 

to the presence of the lipixlol in thi region \sf»T*scaii 

be determined mjcrostoy'waJiy awA«i tmttUnon with the 
hi tory these adhesions had caused no jpp'WiaWe syenp 
toms but owing particularly to their position about the 
nerve root* any contraciion in the ensuing year* imsht 
have resulted m symptoms from cotnpresMon ib these 


Inasmuch as the operalionv for faimnertomy and 
spinal fa^on were done on the day of death they were m 
a chronologural sense exonerated tram any com ituUon to 
these palbologi(.al develupmcpt 


AND CONCUblONo 

A cctisrdorabfd diversify 0 / opinion now exisfs 
as to fhe effecC of I/piodof upon ffie nervous tk 
ments of ihe spinal canal The bulk of evidence 
indicates tbaj both and microsco^jic pa'ho- 
logical changes ntay occur in ihe nervous sysleiw 
following injection of iodized oil into the sub 
arachnoid space There is no doubting the per 
nunencj of the oil in the spinaf canaf for there is 
very Ijtffe evidence of absorption after «everaf 
years It is equally true that the oil frequently 
becomes enevsted and adherent jn the arachnoid 
jnd along the nene roots as was demonstrated 
in this case The chmeal symptoms which such 
changes may produce are neither definite nor 
specificaPy characteristic and m this partfci/Iar 
case in *pite of the adhesive changes present no 
perviitcnl subjective complaint or objective 
ncufolc^ical finding appeared which might have 
been attributed to the oi5 Undoubtedly arach 
noidal adhesions of con»ider3b]e degree such as 
ibo e occurring after Jaminectorri), way exist 
mlbool cJmicaT «v mpioms In one of pur recent 
cases a lumbar faniinectomy was done on a pa 
licnt to relieve compression of the nerve by an en 
larged bgamentum flavum Re operation a jeat 
later, to obJiterate a false tnewngocelc revealed 
iratked adherence of the roots of the cauda 
equina lo the dura with numerous arachnoidal 
adhesions but the patients only complaint had 
beea that of headache upon flexion of the spine 
or local pressure over the operative site ’Huv 
symptoin disappeared following obliteration of 
ihe incmngoreJe There were no subiettive com 
plaints or obiecuvc findings referable to the ad 
herent nerve roots 

Nevertheless the use of any substance which 
mav ptWtfve such changes to the renous system 
cinnot be regarded as entirely harmless and while 
Iipiodol IS an extremely v iluable diagnoslic aift 
la the Jocaliaation of intraspmal lesions in care 
fglly selecterj cases Us indiscriminate use should 
not be envourageti 
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On eianunation of tbecential nmou-. system ihebrau 
MS found to be edematou« weighing ijjo grams It 
measured if by i6 by la centimeters and tnecmsolutioiu 
were somewhat flat from edema There was no sc)ert«is4( 
the base of the brain and the leptoraenuiges were nonnai 
Sections through the brain showed normal sjunmeincaf 
undiiafed scntncles lined with smooth ependymal larm 
brane and there were no gros pathological changes in the 
cerebellum or stem 

The pinal cord uj the upper liojaejcp<-rrjona*«f*o the 
area of recent operation ho^ed considerable congestna 
and edema on the surface Beginning at the leirt of the 
first }umbar vertebra and eeteodmg aroitnd and 

over the cauda eguina were numerous very bne Bmy 
adhesions which ran throughout the }cpCofiKfun<^ and 
onto the urface of the pmal cord proper There toe ad 
Jiesion enveloped the cord and ealend^ down along Ibe 
dorsal and ventral nerve roots into and almost through the 
dura (fig al Onij a leve toe dro(Aets o! oil were seen 
enmeshed tn these adfifstons njiith were all ofd 
there was no evidence of old blood pigtnenl either staining 
the under surfair of the dura, in (he adhesiotis ineotioned 
above Of m the leptomeninges proper and there was no 
evidence of retent infection 
Jfiieraseef’C drHrifl"nt The brain was very edematous 
Tie (cptofnenytges aJ-o showed moderate ^eme lie 
epeodyniaf hmogs were smooth and noma! There were 
open spaces shout the pyramidal cells wbuh showed a 
little early postmortem degeneration 
Section* of the pmal cord above the level of the twelfth 
thoracic showed a nonnal dura and a oia arachnoid in 
which the vessels werecongested but in wmch there was no 
celUlar infUtration or evidence of old loflammalioo or re 
pair The stnicture of the spinal eord was nonnal and 
there was po visible change in the gangbon cells ritberm 
the antenor or tbe posterior horns no chromaeotnis and 
no d toite changes in the wis cj Imders or mvelin sheaths 
Sections taken below the level of the twelfth iboranc 
vertebr* l»»«tcr ^ho«ed ouroeroirs fine filmy fibrous 
adhesions nmntni, fr<.m the surface of the lord throughout 
the leptomcruiifes and into the dura The dura wa very 
defiaueiy thukened and man) lymphooies were found 
both in tbe leptomeninges in tbe adhesions and >n (be 
inner part of fne dura (i-i'n> s *rid 6) Fibrou adhesrons 
ran out along anduivevted thespinalnervesand vntbese 
adhesionsalso lymphocytes werelighlly scattered (F« 7) 
Vfter frozen section* ut stains showed tiny dn^rts of 
oil in the adhesions derenbed fin these areas however 
(here- was no endenecoto'^ blood pi/rneot or ether /orergn 
Tivattnal whwh would act as a stimulacing substance 
from tbe finding* at autop*y a T>iagivo*i* of chroow 
pachymeningitis ol the lower dorsal cord and cauda njoiea 
was madt and the changes in the meninges of tbe lower 
cord were S'Cnbed to the tmiatiag actnn of tbe towdol 
which had been held there for approcimately 0 moitlbs 
While such a proliferaine reacuon in the lower portion 
of tie spins! «otd could take place subwquent to ofd bleed 
iB nn Ibis area n is felt that (he absence of old blood pig 
mint both w Che dura and pia arachnoid reasonsMe n 
eludes former bleeding asa taure of the adhesions •*“ tk* 
other hand (he presen<re of dmpfels of oil in the rite 
roesKand their localization to a dependent portun 
of the spina! curd indicate that thi prolderatne reaction 
and chronic inflammatofy ihange occurred Jbre<H.eot 
to tbeprevencr 0/ tb^ lipiodol in ifii region \siar*vcst» 
be detemured microscopically and in coTrelaiioo wvuv tbe 
htoton thrse adbesiins had caused no aPprreiabW syt^ 
Wms but owing particularly to their p<>«ition about the 
nerve toai^ ativ conCra Uon in the ensjir-g years nwgM. 
have resulted in symptom frem coatpressJoo la these 


areas Inasmuch as the operations for lajumectomy and 
spinal fa»on were done on the day of death ihcvwere w 

a chronological sense ewnerated /n?m any contnbufion to 
ibese patJiologicaJ detehpments 


SnjifAR\ and COnCLCSIONs 
A consitJerabJf djtfr'ifj of opinion non erisis 
at* to the effect of liynodoj upon the nervous ele 
mwiis of the spinal canal The bulk of evidence 
indicates that both gross and microscopic patho- 
logical changes ma\ occur in the nenous svstem 
follouifig injeclJon of jodj>ed DJ) into the stN 
arachnoid space There is no doubting Ihe per 
manenc} ol the 01} m the spinal canal for there is 
\er^ little evydence of absorption after several 
jears It >s equal's true that the oil frequenth 
becomes cnevsted and adherent in the arachnoid 
and along the nerve roots, as was derooustrated 
in this case The clinical symptoms which such 
changes mav produce are neiiher definite rwr 
spectbca)U characienstic and, in fhis particular 
case in spite of the adhesive changes present no 
persistent subieeuve cemplamt or objective 
neurofogicaf finding appeared rhich might iaie 
been jHnbuled to ihe wl Undoubtedl>, arach 
noidal adhesions of considerable degree such as 
those occimne after lanunectoaiv maj «ist 
nifAcHif chmcal siTnptortts la onset ourmsat 
cases a lumbar latmneciotnv was done on a pa 
tienf to reliev e compression of the nenebv anen 
larg'*d lifinientum flavum Re-operation a jear 
later to obiiteraie a fa]>^ weningotele revealed 
marked adherence of the roots of the cauda 

a uina to the dura with numerous arachnoidal 
hcsions but the patient s onJi complaint had 
been that of hetdache upon flexion of the 'pine 
or local pres urc over the operative site This 
symptom disappeared follownng obliteration of 
the meningocele Tliere were no subjective com 
plaints or objective findings referable (o (he ad 
herent nerve roots 

Nevertheless the o-e of unj substance which 
mav produce *uch changes m the nervous svstem 
cannot be resided as entirefv harmfei,iand "hie 
hpiodol IS an extremelv valuable diagnostic aid 
in the Iivcaliaalion of intnvspma! fcsions m care 
fully selected ca«es its indiscnmiriale use should 
not be encouraged 
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TABLE I —CASES OF CARCINOMA OF BARTHOLIN’S GLAND 


Author 

Age 

Previous 
evidence of 
glandular 
infection 

Operation 

Type of 
growth 

Metastasis to 
inguinal glands 

Result 

I Kelli 

m\ 

Kone 

[ncised and later excised 

Adenocarcinoma 


* 

2 Eden 

40 

'Tone 

Radical removal of gland 
and part of pubic ramus 

Adenocarcinoma 

Enlarged 

No re-occurrence in 3 yrs 

3 Spencer 

43 

None 

Excision nith inguinal 
glands 

Adenocarcinoma 

Not enlarged 

No re-occurrence in 22 mos 

4 Lj nch 

43 

>?one 

Removal of inguinal and 

V agmal metastases 

Squamous 

Metastasis to brain 
and inguinal nodes 

Death 2K J cars later 

5 ^Sartm (3) 

70 

None 

Removal with glands 


Inguinal nodes 
enlarged 

Rccov ered in 4 yrs 

6 Geist 


None 

Removal of tumor 

Adenocarcinoma 

None 


7 Schweizer 

S8 

Chronic in- 
fection 

3>is 

Refused 

Caranoma 

parviccllular 

_ 

None 

* 

8 Machenrodt 

m 

None 

Removal of tumor 

mmm 

None 

No re-occurrence m 4 mos 

9 Honan {3) 


Discharging 
sinus 1 >r 

Removal of tumor 


Opposite inguinal 

gland 

No re-occurrence in 2 mos 

10 Godart 

40 

None 

If 


* 

* 

II Tiotta 

30 

None 

Removal of tumor 

Chancroid 

carcinoma 

None 

No re-occurrence m 6 yrs 

12 R bchafler 

73 

None 

Removal of tumor 

Adenocarcinoma 


Re-occurred in 2 yrs 

13 Burghele 

SO 

None 

♦ 

Adenocarcinoma 



14 SiUenfrej 

29 

Bilateral 

chronic 

glandular 

infection 

Remov al of tumor v. ith 
thermocautery 

Adenocarcinoma 

None 

Re-occurrencc m 6 mos 

IS Kpe 

91 

None 

Removal of tumor 

Adenocarcinoma 



ISO V Fnsch 

77 

None 

Removal of tumor with 
local anesthesia 

Adenocarcinoma 


* 

ir FalU 

39 

Previous 

chronic 

glandular 

infection 

Removal with left inguinal 
gland 

Adenocarcinoma 

None 

No re-occurrence in 

14 mos 

Its Lasler (3) 

nog 


I|E 

Adenocaremoma 


♦ 

lo Sm (22) 

rliyii 

mSSm 


Mclanocaremoma 

* 

* 

20 iaussig 

43 


Two stage Basset proce- 
dure, 2 vvks later 
cautery excision 

Squamous 

Inguinal glands 
enlarged 

No re-occurrence m 

14 roos 

21 1: i. Hunt 

36 

None 

Excision followed by 
14.386 mg hr radium 

Adenocarcinoma 

Not enlarged 

No re-occurrence m 2 yrs 

22 L 1) PowelUi) 


None 

Radical removal 

Squamous 

* 

* 

23 Rabinovich 

miM 

None 

Excision of tumor 

Adenocarcinom a 

Not enlarged 

* 

24 Harer 

g 

None 

Excision of tumor with 
1200 mg hr radium 

Adenocarcinoma 

Not enlarged 

No re-occurrence in 3 mos 

25 Svtrauss 
(2 cases) 

61 

None 

Excision with 1200 mg hr 
of radium plus x-ray 
thcrapj 

Anaplastic 

carcinoma 

Not enlarged 

No re-occurtencc m i yr 


48 

None 

Two stage Basset proce- 
dure 3 weeks excision 

Squamous 

Not enlarged 

No re-occurrence in i j r 

17 Ilk 

30 

% 

Endothermic vnihcctomy 

Adenocarcinoma 


No re-occurrence m 2 yrs 

^0 (reported by Lyle) 

* 



3 Cases adeno- 
carcinoma 

* 

♦ 

3 * C \V Mayo and 
Barber ft casesl 

3b 

♦ 

Partial excision 

Adenocarcinoma 

* 

Re-occurrence after 7 yrs 


41 

♦ 

Radium lherap> 

Adenocarcinoma 

* 

No re-occurrence after 

2 >rs 


50 

♦ 

Excision and x-ra> therap) 
to inguinal glands 

Squamous 

Right inguinal gland 
involved 

No rt-occunence after 


* 


* 

Adenocarcinoma 

* 

« 

GodlewfcU 

S'J 1' fc- Hoffman 

* 


* 

ll^Hi 

* 


37 U Margarucct 

63 

* 

Radical excision of mass 
plus 1> mphatic glands 

Squamous 

Inguinal glands 
enlarged 

* 


74 

None 

\-Ta> iherapi followed 
by complete vulvectora3 

Squamous 

Not enlarged 

No re-occurrence in 

8 mos 



























































































CARCINOMA OF BARTHOLIN’S GLAND 
Report of a Case of Squamous Cell Epithelioma 
E A Sr>fENDINGER AB,MD Cmcnnau Oho 


U P to the present tune there have been neoplasm was thought to be a chronic infection 
Only 36 cases oi primarj caamoma of die gUnd 

of Bartholin s gland reported, and of lleredit} u not an important lactor according 
these adenocarcinoma has been the to Harcr who was able to hnd onb 2 case* in 
predominant tj-pe, onl> 9 have been squamous which there was a family htston of carcinoma 
cell carcinomas Jn only i case was there a dehnile history ol 

Probablj the first case reported was that of trauma to the gland however the gland* un 
Kolb (8) in 1864 Sin recorded a case in 18S0 doubtedJy roust be the site of frequent trauma 
followed by Geist in 1887, bchweiUerand AJach JJarer reports that the condition i» commonh 
enrodt in 1893 O V Frisch in 1904 and Siuen found in married women, and may occur in un 
frej in 1906 all of whom reported smubr cases roamed women but never in virgins 
H R Spencer reviewed the literature in 1913 Carcinoma of Bartholin s gland is usually first 
collecting ts cases reported to that date one of noured as a small hard pJinkss, noduhr snell 
which was a sciuamous cell carcinoma Jn 1923, mg lying deep in the labial fat The lesion is 
F H Falls coUected 20 cases, 12 of which were u^«allJ quite movable at first but sooner or liter 
adenocarcinomai r a squamous cell epithelioina, enlarges according to the degree of laafignancji 
and 7 undiagnosed is to type Since then similar and becomes attached to the surrounding tissues 
cases have been reported by Hunt and Powell in The skin is usually not involved until late so that 

1026, Schneider in 1930 / Rabinovich in when the tumor i» first notitej the skm is fnrely 

Hirer H Strauss, C W Mayo and Barber in movable over it With enlargement of the tumor 
1935, H H M Ijle in 1934, Grynfeitt and pain develops which iv commonly referred to the 
G(»lensb in rqjfi P £ Hoffman and O Mar coccytandgroinaidismadeworseby coitussnd 

garucci in 1937 There were only 1 ca cs of caret menstruation Pam is usually the svmplom which 

noma of Bartholin's gland found in a review of causes the pauent to seek medical attention and 
cases at The Afavo Clmic from July xqsj 10 by ibis time the tumor is usuaJlv quitewellestsh- 
July, 1933, according to C W May 0 and Barber fished As the sim becomes involved the tumor 

In 1923 F H Falls presented, in graph forin becomes painful to the touch, and the 'km red 

the cases he had found Using a stiiuiar graph I dened and edematous 2 C i common hr parts o! 
have added 18 ca'c* reported since that date up Ihe growth to become necrotic and 'emi fluctuant, 
to March, xoj8 thus giving One the impression of cyst of the 

gland ihis is more common in rapidlv growing 
X£t 7 £ii 0 F ru£ z/r£XA3Zor£ iteop^nis Eooner or later the growth involves 

la a. review of cases reported it was found that the skin either of the vulva or vagina and when 
the dges of the patients varied between 29 and 91 the skjn is destroyed the tumor becomes second 
years The average age was 51 0 years in 30 ca*^ anJy infected, giving n*e to a chevmc discharging 
reportedm which theageof thepatientwasgiven sinus The mass tends to grow deep rather than 
The majority of cases occurred between the ages superficial involving the surrounding fat muscle 
of 40 and Si years tis<a,e ard later the pubic bones 

Infection is apparently not a predisposing fac The most important points in diagnosis are ihe 
tor in neoplasms of Bartholin s gland as in onlv 2 age of incidence hardness of the tumor with 
cases those of Sil*.enfrev and laB- was tb^re a tendency toward fivalion pain and later edema 
past history, of infection Chronic infections of of the vulva failure to respond to treatment and 
the zhnd are quite common and ofien had to abmpsy 

mistakes in diagnosis, as in manv cases an each Avcordu^ to Falls one must bear m mind in 

differential diagnosis that chronic infections ol 

Vt<iro tbeCyaecoloeic Divi ion of ihe Dopartmtni rfsurgw tbnd arc apt to undergo regressions in sue 

OenoMi’jfospiur'"'’'''' *■* aod are roost frequently bilateral Carcinomas 
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TABLE I— CASES OF CARCINOMA OF BARTHOLIN’S GLAND 


Author 

Age 

Previous 
evidence of 
glandular 
infection 

Operation 

Type of 
grow th 

Metastasis to 
inguinal glands 

Result 

j Keiij 

55 I 

‘^one 

hcised and later excised 

Adenocarcinoma 


* 

2 Eden 

40 

S^one 

Radical removal of gland 
and part of pubic ramus 

Adenocarcinoma 

Enlarged 

No re-occurrence in 3 j rs 

3 Spencer 

43 

Vone 

Elxcision nith inguinal 
glands 

Adenocarcinoma 

Not enlarged 

No re-occurrence m 23 mos 

4 Ej nch 

43 

None 

Remo\ al of inguinal and 
vaginal metastases 

Squamous 

Metastasis to brain 
and inguinal nodes 

Death 2)3 ycarslater 

5 Martin (3) 

70 

S'^one 

Removal with glands 

* 

Inguinal nodes 
enlarged 

Recovered m 4 yrs 

6 Geist 

m 

None 

Removal of tumor 

Adenocarcinoma 

None 

* 


ss 

Chrome in- 
fection 

33 rs 

Refused 

Carcinoma 

parvjcellular 

None 


S Machcorodt 

m 

None 

Removal of tumor 

♦ 

None 

No re-occurrence in 4 mos 

9 Honan (3) 

AO 

Discharging 
sinus t 5 r 

Removal of tumor 

A 

Opposite inguinal 
gland 

No re-occurrence m 2 mos 

JO Godart 

40 




♦ 

A 

ji Trotta 

30 

None 


Chancroid 

carcinoma 

None 

No re-occurrence m 6 > rs 

12 R Schaffer 

73 

None 

Removal of tumor 

Adenwrarcinoma 

Inguinal glands 
enlarged 

Re-occurred m 2 yrs 

J 3 Burithett 

SO 

None 

» 

Adenocaremoraa 

♦ 

Re-occurrence in 6 mos 

14 Sitaenire) 

39 

Bilateral 

chronic 

glandular 

infection 

Removal of tumor with 
thermocauteo 

Adenocarcinoma 

None 

Re-occurrence la 6 mos 

IS Pape 

51 

None 


Adenocarcinoma 



10 u V Fnsch 

77 

None 


Adenocarcinoma 

Inguinal nodes 
enlarged 

% 

*7 FaUs 

39 

Previous 

chronic 

glandular 

infection 

Removal vntb left inguinal 
gland 

Adenocarcinoma 

None 

No re-occurrence m 

X4 mos 

easier (3) 


mBKM 

* 

Adenocarcinoma 

♦ 

♦ 

*0 Sm itt) 


mmm 

* 

Mclanocarcinoma 

* 


20 laussig 

43 

* 

Two stage Basset proce- 
dure 2 wks later 
cauier> excision 

Squamous 

Inguinal glands 
enlarged 

No re-occurrence m 
t4 mos 

21 C t Hunt 

36 

None 

Excision (oHowed b> 

14.386 rag far radium 

Adenocarcinoma 

Not enlarged 

No re-occurrence in 2 > rs 

i'oweH ftl 

71 

None 

Radical removal 

Squamous 

* 

A 

£^Kabmo\ich 

71 

None 

Excision of tumor 

Adenocarcinoma 

Not enlarged 

% 


33 

None 

Excision of tumor with 
1300 mg hr radium 

Adenocarcinoma 

Not enlarged 

No re-occurrence in 3 mos 

{2 cases) 

61 

None 

Excision With uoorog hr 
of radium plus x-raj 
tfaerapi 

Anaplastic 

caranoma 

Not enlarged 

No re-occurrence in 1 y r 


48 

None 

Two stage Basset proce- 
dure 3 weeks excision 

Squamous 

Not enlarged 

No re-occurrence m r yr 


30 

* 

Endothermic v'uhectom> 

Adenocarcinoma 

* 

No re-occurrence in 2 yrs 

(ttported bj L}k) 

* 

* 


3 Cases adeno- 
carcinoma 


♦ 

'> Mayo and 
Barber ( .^ cases) 

♦ 

Partial excision 

Adenocaranoma 

» 



41 

* 

Radium therapy 

Adenocarcinoma 

% 

No re-occurrence after 

34 Schnejder ft) 

50 


Excision and x-ray tberapi 
to inguinal glands 

Squamous 

Right inguinal gland 
invoh'ed 

No re-occurrence after 

3 mos 

isGrjnfeUtand 

GodleusLi 


* 

♦ 

* 

Adenocarcinoma 

Squamous 

♦ 

A 

t Hodman 


■57 0 Marganicci 

63 

* 

Radical excision of mass 
plus l> mpbaPe glands 

Squamous 

Inguinal glands 
enlarged 

% 


74 

None 

X-ray therapy followed 
by complete vulvectomy 

Squamous 

Not enlarged 

No re-occurrence in 
$ mos 

“Murmauon lacking — 
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SURGFRY, G\AEC0L0G\ AND OBSTETRICS 



Tig I Low power photomicrograph showing sheets ol 
wildly growing epithelial ctlism the center of which deeen 
erition is taking plate There is a mark^ increase m 
fibrous tissue with many collections of lymphoid cells 
scattered through if X y 


of the skin of this region are alwa>s squamous, 
while those o! JJarlhoJtns gJanrj are predon'i 
ndnO> adenomatous Sarcomas are found in 
jounger individuals and ^how a mesobUstic cell 
on biopsj Benign tumors are slow in grow (h and 
do not invade or metastasize Gonorrheal infec 
(tons are diagnosed bj an acute course the his 
tory and a positive «mear Carcinomas arising 
from the vulvar skin involve it primtnl) while 
those arising from Bartholin s gland involve the 
skin late 

There are 3 types of carcinoma of Bartholin s 
gland possible the squamous cell epithelioma and 
the fldenocarernoma VhiS is possihfe according fo 
Rabinovich because the aciru of the gland and 
deeper parts of the ducts are lined by } distinct 
types of cells, ^ columnar and the cubadal 
while the superficial ducts a e lined with squa 
mous epithelium Carcinomas of these super 
firul ducts are squamous, while those of the 
gland acini are adenomatous SUzenfn-y believes 
that the transitional and columnar epithelium, 
w hich lines the deeper portions of the ducts niav 
by a process of metaplasia become squamous in 
the presence of chronic infection thus giving rise 
to squamous cell carcinomas 

Most authors aj,ree that carcinoma of Bartho- 
lin s gland like other vulvar carcinomas metas 
tasizes early Metastasw most frequentlv occurs 
in the inguinal node* of the same or of the oppo 
site side Ly nch reported a case m which cerebral 
mela<!lasis occurred Involvement of the penos 
teum of the rami of the pubi occurs earlv and 
by direct extension There have been no reported 
cases 0/ bilateral mvoheme/Jt of iheglmds 


Fir i Ilicb poiier pholomitroffriph snowing wriy 
pearl foniution ard cell stnjLlure found renerally tbrou.i 
out the tumor XS40 

Prognosis m carcinoma of Barthohn s gUnd is 
unfavorable The almost uniform failure of early 
diagnosis is the most important factor in the poor 
p ognosfs AcrorJmg to Taussig carcinoma of 
Bartholin s gland is almost umfermly fatal as 
contrasted with the everting tyT* of vulvar 
carcinomas ansing from vulvar leucoplacia 
Rabinovich believes that early the tumor is 
encapsulated and if the neoplasm be excised 
before the stage of encapsulation has pissed 
prognosis will be good In 2: cases reported id 
which information is available there was no 
recurrence m i case m 6 y ears in r case in 4 j ears, 
in s cases in 2 years, and in 4 cMes m i year, i 
cases recurred and 5 cases were recorded too 
ear/} affer removal of the growth fo make any 
lack of recurrence ol value 

In the minds of most authors the proper 
the apy of care noira of Barthohn s gland is a 
combination of radiation and surgerv Taussig 
advises a Basset s procedure with removal of the 
inguinal glands followed m 2 weeks by exci lor 
of ffte fottior by caafeiy Sersuss reparts tf'a’ at 
Radiumhemmet in Stockholm good results have 
been obtained from electrocoagulation ard tadiJ- 
therapy Kelly advises endothermic vulvectomv 
and eJectiwoaguIation of the glands i« 

Bvfc states that epitheliomas oi Barthohn s 
gland are as radioresistant as vuU 4r epitheliomas 
and advixes wide etci-ion of the Vulva and sec 
ondarv dissection of the inguinal and {emoral 
glands followed by regional ard total radiation 
Kemoval of the inguinal and femoral gland fol 
lowed closely by endothermic removal of the 
tumor mass with pre operative and postoperative 
irradiation is perhaps the most suitable form of 
therapy 
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CASE KEPOUT 

Case No 75712 Mrs D B , a ■white woman, aged 74 
years, married, was admitted to the gynecological service 
ol the Cmcmnati General Hospital on June 11, 1937 ) '"’ith 
a complamt of “painful lump between my legs ’’ The pa- 
tient had suffered from a cardiac ailment for the past 10 
years, but otherwise she felt well until approvimately 
December 25, 1936 At that time she noticed a small, hard, 
painless lump about i by 1 5 centimeters in size located 
deep in the posterior portion of the left labium, which was 
quite hard and fixed in position She could recall no his- 
tory of mjuty to the part but thought injury’ was probably 
the cause 

About the middle of April, 1937, approximately 4 
months after she first noticed the growth, she began to 
have aching pains in the region of the tumor which radi- 
ated to the grom and low' back The mass during the 4 
months had increased to approximately 4 by 4 centimeters 
in size During the same period there appeared another 
mass the size of a golf ball posterior and lateral to the 
onginal tumor and closely approximated to it The second 
mass was soft, fluctuant, and very’ tender Dunng the 
course of the ensumg 2 weeks it became quite large and 
about May i, 1937, ruptured through the overlying skin, 
discharging about 200 cubic centimeters of a colorless, 
odorless, munnous fluid A small sinus formed at the point 
of rupture which failed to heal, and mucmous, later puru- 
lent, material constantly dramed from it The smus, how- 
ever, did not increase m size 
Approximately 5 months after the onset the patient first 
sought medical attention and was advised that she had an 
infected Bartholm’s gland and that hot fomentations 
should be applied This therapy was of no avail and by 
June I, 1937, the mass had increased in size until it was 
about 5 by 6 centimeters in size and w'as very pamful, ren- 
denng the patient bed fast and unable to use her left leg 
without pam The overlying skin was swollen, red, and 
painful to palpation in the region of the tumor Up until 
this tune the vulvar skin had been quite healthy, non- 
tender, and freely movable over the hard nodular mass 
On June ii, 1937, she was sent to the Cincinnati General 
Hospital for treatment From December until June she 
had lost 10 pounds in weight and m the past 3 months had 
noticed gradually increasing, general weakness 
Past history The patient had suffeied from arteno- 
sclerotic heart disease for the past lo years but inth no 
history of decompensation Five years ago she was ad- 
mitted to a mental hospital and a vagmal examination at 
that tune was negative There was no past lustoiy of lues 
S°®°trhea The family history was negative aside from 
^ fact that her mother died of carcinoma of the breast 
There was no other history of mahgnancy in the faimly 
Two brothers were hvmg and well 
Menstrual history Menses began at the age of 16, were 
regular each 28 days and lasted 4 days She suffered with 
no menorrhagia or metrorrhagia, menopause occurred at 
the age of 40 There was no discharge except at menstrual 
The patient had two children living and well and 
had had one mtscarnage There w as no history of gonor- 
rhea or lues 

Physical examination Blood pressure 220/1 10, pulse, 
7 °> tespiration, 22 The patient was a poorly developed, 
undemounshed, senile, white woman She was mentally 
clear, intelligent, and quite co-operative On pelvic exam- 
m^on the left labium was found to be greatly enlarged 
and bulged ovier the introitus No vaginal discharge i,’as 
present The skin over the left labium w as injected, tender 
to the touch, and slightly’ edematous, but freely movable 
over a more deeply situated, hard, nodular mass The mass 
as buned in the fatty tissues of this region, painful to 


pressure, stony hard, fixed, and not well outhned The 
surrounding tissues were slightly indurated except for a 
small area at the posterior portion of the mass which was 
soft, slightly fluctuant, and tender to palpation There was 
a small draining sinus on the posterior inner portion of the 
left labium from which small amounts of purulent material 
drained, especially w hen pressure w as exerted on the above 
described fluctuant area The vaginal mucosa was normal 
and the vulvar skin showed no evidence of kraurosis, being 
healthy aside from the above descnbed sinus and mild in- 
flammatory changes The cervix was small, of normal 
color and consistency, and show ed no areas of erosion The 
uterus was small, in normal position, and not tender The 
adnexa were not palpable Rectal mucosa was normal 
and movable, sphmcter tone, good, with no bleeding On 
deep palpation rectally’ a mass could be felt on the left 
anteriorly It was quite hard, nodular, and very pamful 
but did not involve the rectal W’all The mgumal nodes 
were enlarged bilaterally, quite tender and freely movable, 
but were soft rather than shotty to palpation 
Laboratory findings Wassermann and Kahn tests were 
negative, hemoglobin, 75 percent (Haden Hausser), white 
blood count, 11,600, urine, negative 

Course in the hospital A tentative diagnosis of mahg- 
nancy with superimposed acute and chronic infection was 
made on admission A biopsy was taken on June 16, 1937, 
and a diagnosis of squamous cell carcmoma of the ■vulva 
was made From June 18 to June 26, 1937, she was given 
x-ray therapy to the tumor for the superimposed infection 
This was given through antenor pubic, postenor sacral, 
and direct penneal fields There were no burns and the 
skm was m good condition follow’mg this treatment A 
total of 900 roentgen units was given, 200 through the 
antenor pubic, 100 through the posterior sacral, and 600 
directly to the tumor Treatment factors were zoo kilo- 
volts, IS milliamperes, i copper and i aluminum filter with 
a so centimeter skm test dose 
On July 3, 1937, under gas-oxygen-ether anesthesia a 
complete vulvectomy was done by Dr Ralph Eddy At 
operation there was a large indurated nodular mass deep 
in the left labium It was approximately 6 by 8 centimeters 
m size In the skin overlying the tumor there was a granu- 
lating wound, the result of incision made when the biopsy 
was taken Postenorly, near the opening of the duct, 
there w as a small area o 5 centimeter in diameter where the 
neoplasm had mvolved the skm The tumor mass itself 
was found to extend from within 05 centimeter of the 
urethra antenoriy to the rectal sphincter postenorly 
Laterally it had involved the levator muscle on that side 
The inguinal glands w ere not removed at operation 
Pathologist’s report Case No 75-712 By Dr Francis 
Woods, surgical pathologist “The gross specimen consists 
of a mass of skin tissue composed of labia maj'ora and 
minora which show a distinct brownish pigmentation 
“Under the skm on the left side is a large, firm mass 
buned deep in the fatty tissue The mass measures approxi- 
mately s centimeters in diameter It is not encapsulated 
and on cut surface appears white and fibrous A large sinus 
runs through the center of the mass and m many areas pus 
is easily expressed from it Microscopic exammation re- 
veals many areas of fibrous tissue in which are scattenngs 
of lymphoid cells (Fig i) In other areas there is evidence 
of acute mflammation with infiltration of polymorphonu- 
clear cells and areas of degeneration Other areas show 
sheets of wildly grow mg squamous epithehal cells In the 
center of most of these there is definite degeneration 
Broken up cells and polymorphonuclears are seen m such 
areas and m the surrounding portions of these sheets of 
cells Some of the nuclei appear to be shrunken and others 
to be fragmented The degree of pigmentation of the 
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nuclei vanes to a inaiVe4 degtte in these areas A very few 
mitoses ate seen (Fig a) In a number o> areas in ^ 
hbrous tissue multinucleated giant cells are seen ctuefl/ 
in areas where there is degeneration of tissue Thmareno 
endothelial groups ol cells to suggest tuberculosis la 
some areas of the fibrous tissue theouttineiof former acini 
can be made out but ro normal gland tissue can be seen 
anwheie 

Diagnosu Squamous cell carcinoma ol BarthcJin s 
gland Sec No 777-S8j The diagnosis of squanmis cell 
carcinoma was confirmed by Dr R S Austin professor of 
pathology at the University of Cmunnaii C^tege of Wedi 
circ 

The patient was seen again October 3 1937 3 mrnths 
after operation At this time the wound was completely 
healed with no evidence of re occurrence or metastasis 
The inguinal lymph glands w ere not palpaUe 

The patient was again seen on ^larch 3 1938 8 months 
after operation The wound f as \n good condition com 
pletely heated with no areas of ttndeme s or irduntion 
There were no inguinal glands palpable and no ei-rdence 
of local re occurrence or metastasis could be ehciled 
\ ray examinations of the pelvis on October tj 1937 and 
again on Itarch 3 1038 were negative 


REFERENCrS 

EvRentie W N Die tnalignen pnimtiven Tumoreii 
der Vulva Eentralbl f Oynaek 1903 July Dec 
not 

Edsv T W Quoted by Spencer froc Ro> Soe 
Loud 10x5-1914 7 to* 

ratis I H Carcinoma of Cartholms gland Am J 
Obst L Owee i9»3 6 673 . ^ . 

Fiiscb 0 V Ein Fall von Caremom oer Darlbo 
Imischen Pruese Monatschr f Ceburtsh u 
G^ath >904 IQ to 

GatST Inaugural dissertation Barburg >880 

GoDUt Cap-iBOme ^ ta gUnde de Bartholin But! 
See beige degyrfc etdobst 1898 9 157 . 

ORYOTSm E andOowtwSKi E Primary epiihe- 
Iionu of Bartholui s gland Bull de 1 \ss franc p 
1 dtude du cancer Par 1956 *5 770 - 79 * . , 

IlAKEa U B Primary carcinoma of Barinolms 
gland Am J Obst 193J *5 7 t 4 “ 7 t 8 


9 


IS 


13 


t* 

If 


17 


tS 

t9 


tt 


*3 

»4 

*5 


Horruaw P E Malignancies of the vulva Am J 
Obst iCynec 1937 33 60-67 
Hpyr C V andPowEit LestekD Mai disease of 
Bartholin s gland Surg Chu N America 1915 
d rstt-tStS 

REU.V, HowAsB A and Monti CiustES P Cyne 
cology and Abdominal Surgery P Phila 
delphu and Eondon ^\ B haunders Co 1907 
LviE n H M Primary carcinoma of Bartholin s 
glands Tr Am Surg Ass 1934 jj 399-401 Ann 
Suig 1934 joo 993-993 

LVHCR F VV and MaxwEtL A F Pelvc Aeo- 
pfssffis P 3* New Votk and I-ondon D 4pple 
ton A Company 1922 

MAOrevsoOT Tumor bei bestehender Schwanger 
ebaft Ztsebr f Oynaelc 1893 26 186 
MaB&ascicci 0 Primary caicinoma clinicalstudy 
Clin ostet Roma 1937 39 *65-184 
Mayo C W »nd Basber I E'er tV Carcinom 0' 
Baitholm a gland Report of 3 cases Surg Clui 
N Amenca S9J4 14 

Papb IV tarcinom der Barlhohni«cben Druese von 
einer9i jaehngen Frau Deutschemed ttchnsi.hf 
»9»7 SJ tfiM . . . , 

kABrxovrcp J Caccipoma of BarthoUns gland 
Am J Obst & X94* *i 


ScBi»rEX R Em ^atl om am Laremore der CUn 
dula Bartholin Ztsebr f Ceburtsh u Cynaek 
ifoj ye 292 

SanvEUEt Ftm Carcinoma Oaodulae Bartbohm 


StTECATttv A HomKtebs dea Ganpystemi der 
Baithol niscben Druese tugleich em Beitrag nir 
Genese der Pro’apse Ztscht f Ceburtsh s 
Cvnaek 1906 58 363 

SrescES H R CaseelpnmaiyeareinoaiaMBsriSti- 

lui s gland Proc Roy Soc Jled Lend Obst 
iCynec best 1913-1914 7 los-its 
bTBAUSs Hyucn Carcinoma of Bartholin s gland 
Reportofaeases J Am ht A* 1933 »« stt® 
TaussiC F j Eliolog c stady of vulvar carcinoma 
\m j Obst 1917 76 ?V4 , , , . , j,i 

TSorts Un Case di Carcinoma delta giandola del 
Bartohoi Arch di ostef e ginec 1900 7 193 



PARASAGITTAL MENINGIOMAS: OPERATIVE TECHNIQUE 
SUGGESTED FOR EXPOSURE 

JAMES L POPPEN, M.D , Boston, Massachusetts 


T he exposure of a large parasagittal 
meningioma may be the most difficult 
part of the operation in attempting its 
removal. Several helpful methods have 
been employed in the past few years which have 
facilitated the work on the bone and at the same 
time have given adequate exposure for the re- 
moval of the tumor 

Large bony defects resulted after operation in 
many of the cases of parasagittal meningiomas 
such defects dependmg, of course, on the extent 
of the bony involvement as well as on whether the 
tumor involved the sagittal sinus It was felt that 
the better part of valor was to rongeur bone 
away as the exposure ivas needed This increased 
both the operating time as well as the loss of 
blood, since each bite with the rongeurs opened 
up large vascular spaces 
The following 3 methods of attack may be used, 
depending on the conditions found at the time the 
procedure is carried out With this technique, a 
satisfactory exposure may be made avoiding the 
sanguineous struggle which may ensue if an at- 
tempt is made to go through part of the vascular 
bony enostosis which is frequently present 
From the Department of Neurosurgeo. The Lahey Clinic 


OPERATIVE PROCEDURE 

Since it is difficult to be certain before operation 
that the tumor does not extend across the midhne, 
the medial portion of the scalp incision is made 
well beyond the midline. The scalp and perios- 
teum are reflected as far as is necessary so that the 
extent of the bony involvement, as determined by 
a definite area of increased vascularity, may be 
determined The course of the sagittal sinus may 
also be readily noted by the external appearance 
of the bone The burr openings are then made as 
shown m Figure i. the only change from the 
ordinary bone flap being that the medial portion 
of the bone flap is well past the midline, allowung 
excellent exposure of the tumor even if it should 
extend across the sinus Emphasis is placed on 
the fact that a burr opening should be made 
immediately to either side of the sinus m both the 
anterior and posterior limbs of the bone flap, so 
that they may be readily connected with a Monte- 
novesi bone cutting instrument, thus avoiding 
possible injury to the sinus with the Gigli saw 
The remaining burr openings are connected with 
a Gigli saw, starting the saw cut with the con- 
ventional bevel and continuing in this manner for 
two-thirds of the distance and then abruptly 
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Fig 5 a, Dural defect filled in with a penosteal graft removed from mner surface 
of scalp flap after tumor has been removed b, Bone segment replaced and kept 
anchored with a fen black silk sutures taken through tiny burr openings through 
the edges of the bone 


calvarium with exception, of course, of the bony 
enostosis Also much will have been learned 
about the degree of vasculanty If it has been 
noted that the dura is readily separated from the 
inner plate and previous roentgenograms have 
given evidence of only a mild enostosis over- 
lying the tumor, the entire bone flap (Fig 2) may 
be safely elevated if the staphylorraphy has been 
used to free the sagittal sinus through 2 or 3 burr 
openings made along one side of the sinus It is 
always wise of course to have muscle at hand 
which has been collected from previous general 
surgical patients operated on that same day 
If a rather large or deep enostosis has been 
demonstrated roentgenologically, it is likely to be 
firmly adherent to the tumor making it unwise 
to elevate the entire bone flap as a whole There- 
fore, provided that the dura is not adherent else- 
where, many burr openings are made encircling 
the well demarcated vascular area in the bone. 
These burr openings are readily connected with 
a bone cutting forceps This allows the bony at- 
tachment to the tumor to remain in stlu as the 
rest of the bone flap is elevated (Fig 3) The 
fragment of bone then may be left in place while 
the tumor is removed or may be carefully 
separated from the surface of the tumor with a 
penosteal elevator before the dura is opened 
If the dura has been found to be firmly adherent 
throughout, as evidenced by difficulty in the 
guides for the Gigh saw through the burr opening, 
tfie technique m Figure 4 should be follow'ed 
The bone flap is elevated in 3 segments The 
portion corresponding more or less to the ordinary 


type of bone flap is turned down with the seg- 
ments covering the tumor and sinus left attached 
These may be gently freed with a periosteal eleva- 
tor, with care to avoid tears in the dural sinus 

After the intracranial tumor has been removed 
by the Cushing technique, which is well known, 
the resulting defect in the dura may be readily 
repaired by removing a strip of periosteum (Fig 
5, a) from the inner surface of the scalp flap The 
fragments of bone are replaced after the portion 
overlying the tumor has been boiled or a corre- 
sponding segment removed from the inner plate 
of the bone flap to replace the portion involved 
with the tumor, the latter may then be discarded 
These bone segments may be anchored with a 
few black silk sutures as shown in Figure 5, b 

The above procedures allow adequate exposure 
of the tumor even if a portion of the smus has to 
be resected due to invasion of the tumor Also, 
any tumor can be taken care of that may have 
crossed the midline A minimal amount of defect 
IS left since bone dust ma}’- be saved from the burr 
openings which are well away from the tumor and 
be used to fill in the openings at the time of 
closure 

SUMilARY 

1 Parasagittal meningiomas may be difficult 
to remove especially if enostosis is present 

2 Three methods that may be followed are 
given Decision as to w'hich to follow can be 
made only at the time of craniotomy 

3 The general principles may be followed in 
any convexity meningioma that has an adherent 
bony stalk 
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NEPHROPEX'i 

I T w quite gtnerallj undcrstoofi b> ph>si 
Clans that stone in the upper unnar> 
tract tna.> cause sjmptoms and ethibit 
all the si^s oi acute lesions of the abdominal 
organs particuUrlv those of the appendix and 
gall bladder Twenty five years ago and 
more rarely during recent years, it was not an 
um-omiron octurrenoe mistakenly to remove 
the appendix or explore the gall bladder in 
i.ascs of urinary calculi Numerou^ reports of 
caaes and discussions of this question have 
convinced thp present generation of surgeons 
of the need for a rotntgenogram and an ex 
amination of the urine before res)Orting to an 
abdominal exploration If no evidence of un 
nary tract disorders is found the abdomen is 
onened and at least the appendix removed 
with a certain feeling both of finality and of 
sfcuniy 

WTiat IS not so generally recognized is that 
a low I> ing shifting kidney can simulate most 
of the lesio is occurnng in the right wdc or 



IS not necessary to have a Dietl’s criois to 
implicate the kidney Cvidencf of ureteral 
obstfxiction or pelvic dilatation may not be 
demonstrable Tension due to the traction of 
a dislocated but otherw ise comparativ elv nor 
mal kidney may obstturt the bile ducts or 
constriLt the duodenum, initiating a chain of 
symptoms whnJi may be indistinguishable 
difiically from primary disease of these or 
gars Stch casCo wmle rare have not b*en 
found to be unusual 

In the period between 1900 and 1910 nepb 
ropexy next to appendectomy was the proce 
dure of choice for pain in the right side of the 
abdomen It wjs a simple clean cut proce 
dure which was easUv performed with a low 
mortality even by operators of little training 
Many developed their own methods of sus 
pension and medical periodicals contained 
numerous descriptions of biaam and spectac 
ular procedures the very number and variety 
of which suggested neither satisfactory nor 
umformlv good resulU In fact unfavorable 
results wncfc /ftqui“ntlv 'ten In some ca«es 
the nephropexy was done when not indicated, 
In othtR. the suspension was poorly executed 
and did not hold the kidney m a suffiaently 
high position Occasionally improper fixation 
permitted the kidnev to pull loose, carrying 
other structures with it in its trip downward, 
thus causing further disability In rare* cxre 
fully Selected cases, excellent cores were ob 
tamed but the few favorable outcomes were 
overshadowed by numerous unfortunate 'e 
suits 

Such unfavorable results were bound to 
cause a reaction, and from 191010 1920 almost 
no reports of cases appeared in the literature 
From 1917 to 1924, m 7 year* of observing 
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surgery at several of the larger surgical cen- 
ters, I saw only four nephropexies performed, 
and these were done hurriedly, with a great 
deal of reluctance as well as with many 
apologies 

The operation had been discredited, and in 
the minds of many of the older surgeons, it is 
still a procedure to be performed only as a 
last resort More recently, reports of cases of 
patients successfully operated upon are again 
beginning to appear in the literature, usually 
quahfied by a discussion of the limitations of 
the procedure and the desirability of properly 
selected cases Many of these articles are by 
leading urological surgeons, and the success 
they have met with in treating these patients 
must be considered in our handling of similar 
cases 

Partially due to the early bad repute of this 
procedure, nephropexy is still rarely consid- 
ered as the initial procedure. Ail other meas- 
ures are exhausted before renal suspension is 
considered. In a recent review of cases of 
nephropexy, all done on the right kidney, 57 
per cent had some previous abdominal opera- 
tion for the relief of right-sided abdominal 
pain Almost one-third of those who had been 
operated upon previously had two, three, four, 
or more operations In all cases but one, 
nephropexy was the last operation, and all but 
two patients were relieved of their pain by the 
operation 

I am not entering a plea for widespread 
adoption of the operation of nephropexy, but 
I do offer the suggestion that the low-lying, 
movable kidney which is so frequently symp- 
tomless may also Le the primary cause of the 
patient’s disability. It is my belief that there 
IS a small group of patients in whom urologi- 
cal investigation might save needless surgery 
and also that nephropexy is the only proce- 
dure that uill give these patients relief 

A J. SCHOLL 


THE IMMEDIATE TREATMENT 
OF COMPOUND INJURIES 

M any a medical student and hos- 
pital interne has dreamed of the 
day when his big moment would 
come— when the opportunity to demonstrate 
his ability would suddenly, and perhaps dra- 
matically present itself; and he has told him- 
self again and again just what he would do 
under such circumstances. Today one can 
promise him with assurance that the oppor- 
tunity will probably come very early in his 
career — in the form of a badly lacerated fore- 
head or face, a hand or forearm with division 
of nerves and tendons, an extensive avulsion 
of skin and soft tissues from upper or lower 
extremity, a compound fracture of both bones 
of the leg. The summons will probably come 
in the dark of the night or in the early hours of 
the morning He will not be asked to present 
his credentials of membership in the College 
of Surgeons or any other organization, a plain 
“ M D ” will suffice There will be no ques- 
tion of calling older and wiser colleagues into 
consultation; or of referring the patient to 
some one with more experience He will only 
be implored to hurry, and asked for the assur- 
ance that life will be saved and that there will 
not be hideous and deforming scars as a result 
of the injury. 

Will he accept the chance and “field the 
ball” perfectly? Much depends upon his un- 
derstanding of two golden principles of good 
surgery— patience and gentleness Patience, 
because the transformation of a lacerated 
badly contaminated wound into a clean sur- 
gical wound, susceptible of immediate repair, 
is no task for the impetuous and irritable sur- 
geon whose motto is “Speed.” Gentleness, 
because living tissues are delicate fragile struc- 
tures that respond in remarkable fashion to 
gentle handling, but that can be destroyed by 
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chemical and mechanical trauma as easilj as 
the petals ol a fragile flower If patients 
a/ways came fo the surgeon m the form of a 
Greek god or goddess it might he easiet ta 
visualize living tissue as a delicate, nonder- 
fully fragde and strangely beautiful “tructure 
To realize that the Wood stained, crushed and 
distorted mass of flesh and bone which often 
confronts the surgeon after a serious injury 
can be restored into a useful and symmetrical 
face or hand or leg requires imagmabon, and 
a certain genius for patitnce and gentle care 
Afore specifically, an increasing e^tpeneoce 
has fortified us in the opinion that for the pa 
tipfit with a compound injury the most satis 
factory first aid dressing is the simple appli 
cation ot a sterile dressing anU a pressure 
bandage to stop oozing of blood, and noihmi 
more lYhy? Because forceps not completely 
dteri/ized, catgut ligatures applied in baste m 
an emergency room, interested bystanders 
with uncovered mouths and noses talking ex 
citedly over an open wound— these pos<iWe 
sources of infection we have come to fear 
more than the knife or the glass or the mttal 
that caused the wound 
At the earhfsl posstble moment and under 
sintaUr conditions the area about the wound 
should be carefully cl^’anscd with plain white 
soap, which 15 less irritating than green soap 
or tincture of green soap and with soft slcnle 
cotton, held m hands covered with sterile 
gloves When the area about the wound is 
cleansed the v oand iteeU vs gently , patiently , 
and thoroughly cleansed in the same fashion, 
and thoroughly irrigated with warm saline 
solution Tf the wound is dean cut, the result 
of a knife wound or glass cut and looks per 
fectly dean to the naked ey e, the soap and 
water deansing of the wound itself can be 
omitted, and the irrigation v dh warm salme 
earned out as soon as the dcansing of the area 
about the wound is complete A blood pres 


sure band to secure hemostasis in an ertrem 
ity, sterile retractors to expose the depth 0 / 
the wound during the process of irngation, 
ctreful wa.sL1.w5 o( <,\fttyowo the room— ait 
all important details that hdp to secure the 
diSired result 

TATien cleansing of the wound !> complete, 
1 / the surgeon u otished that he has converted 
the contaminated wound into a clean voard, 
repair is in order This includes the careful 
preservation of tissues whose blood supply is 
intact, reduction of fractured bones of frac 
turcdtcndonsandncrves, coniplctehemostasis, 
accurate wound closure a Urge dte«i \ng as 
to apply uniform and elastic pressure over 
the wound area a splint to tnunobilize the 
injured tissues and favor healing 

If one i.v doubtful as to the completeness of 
the cleansing process or if the "safe mtecval’ 
has passed, the repair of structures that in 
solves dissection and further erpoaure of Ps 
sues should be omitted The same careful 
cleansing the same reduction of fractured 
bones vhoxild be cartu d out, the covering tis 
sues can be left open or loosely sutured— as 
judgment and erpenence indicate Our own 
practice tends more and more toward pound 
closure if hemostasis is salisfactoiy and the 
injury has not been of the crushing type 

Alter operation tin. carefully immobilized 
part IS left alone for J, 4 6 days unless som'* 
definite indication arises for disiwrbmg the 

dressings Jf a patient is comfortable afebrile, 
resting wtlJ at night one tan wisely restrain 
hib curiosity to see what is going on under 
neath the dressings The patient should he 
watched with the greatest cart the v ound is 
best left alone until the sutures should be re 
moved 

The question of shock the necessity for 
transfusion, the careful pre-operative evaim 
nationof the patient not the wound todetcr 
mine the evteni of injury are important con 
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sideratfons that cannot be discussed here 
The actual care of the compound injury— 
from the moment the patient comes to the 
doctor— IS the responsibility of the man who 
first sees the patient If his treatment is wise, 
painstaking, well considered often nothing 
more than time and simple after-care is 


needed to restore the patient to health and 
normal activity If not, it too often happens 
that nothing in the way of skillful surgery or 
prolonged treatment can compensate for hap- 
hazard or unthinking care immediately after 
the injurj’- has been sustained 

Sumner L. Koch 



ACROSS THE EDITORIAL DESK 


I T SEEMS too bad that custom habtt» and the 
laying down of certain rules of form and order 
have ah combined to dfseourage the develop 
went of an individual style of writing by. medial 
authors There is unquestionably one wnier on 
purelyr scientific material who is a stylist and he 
succeeds in making his articles li\mg miereting 
stones of his experimental and clinical mvestiga 
tion\ That author is, of course, Dr Harvey 
Cushing Since most of us are wholly unable to 
approit-fv Dr Cushmi,!. accompIuhmenU m the 
field of meaiLaf writing perhaps it would be better 
if We wrote simply, directly, briefly, and to the 
point Tradition and custom have requir^ the 
use-of ail.fensi\e hijRoriral reviews and atations of 
^ fiteroture whiyi m many instances are not 
“‘perlmeiit, -srtKply because the author is fearful 
— th« his readers will not recognize that he has 
made a areful and complete study of the subject 
about which he is writing 

A GOOD ewmple of v hat is meant fav cona«e 
brief statement of a problem and the points 
to be emphasized is Buct^fttLo s pvper on burn 
contractures of the hand which will be pubfishecf 
m the near future Bliickfield s important points 
that contractures may be prevented by eartv and 
ptot«t grafting and hia clear description of 
the essential technique of the types of grafts to be 
used in early and hie cases aud the pnntipJes 
covering the use of grafts are not hidden bv un 
reces^ary verb age 


Besides being well written these papers are 
eicellent ctamples of careful detailed study 
of a group of cases which offer more than a 
statistial study of percentages 

ARTICLES by tVERUica^ and Betulin and 
jTiSutuvA'i deni with that perennial problem 
of the treatment of hernias Wernicke’s pajjcr is a 
good, clear, and fair statement of the va'ut of tie 
injection treatment of hernia and seems appropn 
ate at this tune when enough material should be 
available upon which to base a judicial statement 
as to Its value Everyone recognized from the 
beginning that it was not a simj^e and foolproof 
method ind that it was not without danger even 
in etpenenced hands That the injection treat 
meat has men t in certain cases is true, even though 
the ideal solution for injection has not vet been 
developed Wernicke however, believes that the 
method annol supplant surgery m the majont^ 
of instances and he warns against the indis 
crumnate use of solutions by thoxe unskilled in 
the technique 

In connection vvitb thi» paper the analysis of 
Beekman and SulJjvan of the immediate post 
operative comphcaijons in acco cases of vrycmiJ 
hernia in relation to infections anesthesia suture 
tnaierial used and other factors is particularly 
worthy of attention The pendulum swv'S^ a 
fong way ;a both directions in surgical iherap 
Sometimes it is difficult to wnit until tl has willed 
down to its zniciposition 


W E FEEL sure that jII of ourmiders xtiS be 
interested m three papers v hvh tnafcc up a 
very careful study of 70 patients with ancer of 
the cervix who have been created at the Pond^iHe 
Hospital Thii, vs the Cancer Ho pitef of the 
Massachusetts Department of Public Health 
Seventy ca«es ol cancer ol the cemt treated by 
X ray and radium have now been trKed for 5 
years and longer and the results arc given by Dc 


r ^JS uaiortunste that the co^t of 

colored illustrations is so great to the author 
and to us because an article on the study of 200 
specrincns olhurmn endometriuTa j* accompanied 
by colored iMustmuons which vauld lend them 
selves particularly well to reproduction, but Dt 
CiEVEtANB of Vanderbilt University has decided 
and VC agree after our initial disappointment 
that buck and tvAite reprodot/rews olhis iHuslm 


MEtGS and h« associates In another papw the Ivons sbo-'wg the study of nuclei and the chro 

* — matin distribution m these specimens of enao- 

metnun will accurately reproduce hts findings 


extreme importance of the genvto-urinary system 
m Cancer of the cervix vs emphasized, and another 
iriterestinff fact resulting from a study of 
cases IS the authors belief that one nuy t* aWe 
choose cases for surgerv because of the mtients 
reaction to radiation rather than simply because 
they are early cases 


Cleveland s observations suggest that the d ffer 
tr e- iw the threshold response of the gland and 
stTomal nvjdei of the human endometrium to 
hormonal stimulation mav furnish a basis for 
deicnnaing fluctuations in endocrine levels 
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MASTER SURGEONS OF AMERICA 


JOSEPH C. BLOODGOOD 

O N October 22, 1935, the medical profession, and particularly that part 
I dealing -with surgical diagnosis, lost one of its most dynamic members 
Born in 1867 on the first of November in Mihvaukee, Wisconsin, Dr 
Bloodgood began his professional career by graduating from the University of 
Wisconsin in 1888 and receiving his medical degree at the University of Penn- 
sylvania in 1891. His whole professional life was spent in connection with Johns 
Hopkins Medical School and Hospital, where he was assistant resident surgeon, 
later resident, assistant instructor, associate, and finally associate professor of 
clinical surgery 

As a young prospective surgeon his environment was filled iVith the enthusiasm 
of his master, W. S. Halsted, one of the pioneers of modern surgery Dr Halsted 
approached his own progress from two angles, animal experimentation and surgi- 
cal morbid anatomy It was the latter approach which apparently appealed to 
Dr Bloodgood He became the instructor of surgical pathology which continued 
to be his field throughout his life He was probably the first physician in the 
United States to devote the maj'or part of his time to surgical morbid anatomy 
and who was to gain recognition as a great surgical pathologist A review of his 
published articles, as well as of his many demonstrations for his colleagues and 
the profession, shows clearly that surgical pathology and surgical diagnosis were 
his main interests Quite naturally these interests dealt largely with all forms of 
malignant tumors, he became known, therefore, as an authority on cancer and 
he spent the last years of his life publicly and professionally enlightening all 
upon this destructive disease — its nature, diagnosis, and treatment 
In the last part of the nineteenth centuiy' William Ostwald, distinguished 
chemist and philosopher, divided men into two main groups— die Klassiker and 
die Romanliker. He described the first as being rather slow at observation, cor- 
relation, generalization, and utilization, not unusual in childhood, producing 
rather slowly, and not as a rule great teachers The second group was composed 
of those rapid in their reaction time, they produced work m large quantity, and 
rapidly This group contained the enthusiastic teachers If this be a correct 
division of men, then I feel that Dr Bloodgood must have belonged to the second 
or romantic group. Certainly he did great quantities of work and this very 
rapidly Certainly he inspired a great following He was not a creator of new 
ideas nor a discoverer of new facts, but he was an extremely valuable teacher of 
selected facts he quickly saw in his abundant material and deemed valuable for 
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his profession and his fellow country men He took an active part in all movements 
leading to the diffusion of knowledge of cancer No member of the profession had 
closer contact with, and a greater induence over, the laj press than did Dr 
Bloodgood This, his tremendous enthusiasm led him to use for popular educa 
tion which is neglected too frequentJj bj our profession 
I, personally, feel no one will take his place m the many medical meetings 
where one almost always was certain to hear him bring his enthusiastic plans for 
early diagnosis of cancer His great personality as well as his carefully studied 
statistical facts relative to prognosis in neoplastic diseases will be missed not 
only by specialists in his field but by the average general practitioner throughout 
the co^ntr) They knew him personally, believed in hi> diagnostic ^blhty, and 
had the greatest respect for his abundant and concentrated profes'-ional etpc 
ricnce which lasted well over forty busy and useful years 

Wictuu CvRPEMER MacCaxty 


THE SURGEON’S LIBRARY 


REVIEWS OF NEW BOOKS 


T he ne« , seventh edition, of Kanavel’s Iiifec- 
hotts of the Handf completed just before the 
author’s death, carries on the tradition of pre- 
vious editions of this authoritative work The ar- 
rangement follows the same splendid plan as m the 
previous edition There is first a consideration of 
the anatomy of the hand and forearm, especially as 
related to infections and their spread as determined 
by anatomical dissections, bj' cross sections, by in- 
jection experiments, and by clinical observations 
The outlines of the principal fascial spaces are de- 
scribed and illustrated in relation to surface and 
deep landmarks, together with their relations to one 
another, to the flexor tendon sheaths, to the lumbri- 
cal canals, and to the major forearm space This 
complex subject is so handled that it can be readily 
comprehended by the attentive reader This is fol- 
lowed by a brief description of the superficial and 
deep lymphatics The importance of placing the 
infected hand in the “position of function” through- 
out the course of treatment is emphasized by devot- 
ing one entire, though short, chapter to this impor- 
tant topic which is referred to again and again 
throughout the book It is described as the position 
in which “maximum power can be exerted with 
least effort” and in which “many important mo- 
tions can be carried out with a minimum of motion ” 
The general principles of treatment are next con- 
sidered, some of the more important being the fol- 
lowing Incisions in a bloodless field under general 
anesthesia to allow' adequate opening, accurate dis- 
section and avoidance of vessels and nerves, inci- 
sions sufficiently large so that drains can be reduced 
to a minimum, immobilization of the hand in the 
position of function in a massive w'et dressing, the 
use of passive hyperemia for i8 to 24 hours following 


mycotic and other superficial infections, next, ab- 
scesses in the minor spaces, then infections about the 
metacarpophalangeal joint which are due chiefly to 
a tooth penetrating the skin over the knuckle in a 
fist fight This IS folloived by a consideration of 
gangrenous infections, streptococcic, symbiotic, and 
gas bacillus 

Part 111 contains separate chapters on the diagno- 
sis and treatment of lymphangiitis and infections of 
the separate tendon sheaths, and of the major fas- 
cial spaces, together with a description of possible 
extensions from a given point of infection, and spe- 
cific direction as to how to incise each sheath and 
each of the fascial spaces Slight modifications in 
the incisions recommended in previous editions for 
drainage of the thenar and middle palmar spaces are 
described 

The final division of the book. Part IV, is con- 
cerned w ith the complications and sequela: of infec- 
tions of the hand, such as osteomyelitis, hemorrhage, 
ankylosis, and contracture, discussing their preven- 
tion, diagnosis, and treatment The last few’ chapters 
describe methods and apparatus for physical ther- 
apy and the types of basic but easily made splints to 
be used during treatment 

The book is well printed on excellent paper, is 
profusely illustrated and each chapter is ended by a 
resume of the entire chapter, which is a considerable 
help to the reader and should be of value to students 

Mont R Reid 

I F the reviewer believes his task in reviewing such a 
voluminous work as Meakins’ The Practice of 
Medicine is somewhat arduous, he may console 
himself rnth the thought that it is infinitely more 
laborious to write such a book This book is the 


incision, removal of all drams after 24 to 48 hours, 
the making of all dressings under strict aseptic pre- 
cautions, the time for discontinuance of wet dress- 
ings, the use of arm baths from 20 to 30 minutes 
each day, followed bj' dehydration by dry heat, 
then a light dry dressing, and physical therapy to 
restore function at the earliest possible moment 
A very valuable chapter is the one on prophylac- 
tic treatment of injuries, emphasizing as it does gen- 
tle cleansing of the injured parts wuth soap and 
"^ter with no strong antiseptics in the open wound, 
and debridement of devutalized tissues followed by 
immobilization in the position of function 

The diagnosis and treatment of specific infections 
are next discussed first, felon, paronychia, carbuncle, 

rai- tlAVD, \ GuiDL TO THE SVRCICAE ThEITMENT OF 
, . yV .SvFTOSATn r I>RocFS',Ei IS THE FiscERs, Hash 


product of Dr Meakins’ own effort A few sections 
have been written by his associates but under the 
cntical supervision of the author It has been said 
that the present status of medicine has made it im- 
possible that a satisfactory' textbook of medicine be 
written by a single author Dr Meakins has upset 
this statement Indeed, his book may be cited to 
show that in many respects single authorship is 
superior to any other 

The book consists of twenty-one chapters in which 
the non-surgical maladies of the body are discussed 
Included in this discussion are short sections on 
diseases of the nervous system and of the locomotor 
system The author has jettisoned the usual stereo- 
typed approach to and consideration of individual 
diseases He adopts the much more logical method 

I f'' I"''“>han CampbcU Meakins M D 
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of setting forth a general description of the symp. 
toms produced by disorders of the portion of the 
body under discussion For instance the discussioit 
of diseases of jhe stomach is prefaced by a geaeraj 
consideration of appetite anorexia pain nausea, 
and so on Later these symptoms are fitted into the 
pictures of ulcer, carcinoma syphilis, and so on 
This method of approach is used throughout the 
book, wherever possible It makes a much more 
readable book and saves much of repetition It is 
difiicult to single out any one portion of the book for 
special commendation Diseases of the hematopoi 
etic system with excellent plates is especially good 
The disci.s‘ion of cardiac arrhy tkmias ts very clear 
and concise The approach to the subject of heart 
failure is very well done 

In any work of this sort m which the author must 
crowd 1 vast amount of information into a relatively 
smafl space the problem of selection of material be 
comes paramount The author must decide what to 
omit, not what to include UTiafever sins there are 
in this book would seem to be sins of omission A 
fen examples follow In the treatment of neglected 
diphtheria no mention is made of the inestimable 
value of large amounts uf intravenous glucose The 
efiicaev of vem ligation as a prophyUctn. against 
pulmonary infarction complicating thrombophrebiiis 
IS not brought out The va'ue o' muscle b ops> in the 
diagnosis of fiuergers disease seems to have escaped 
notice The work of Beck and 0 hhaunoesy in the 
treatment of coronary artery disease has apparently 
not vxnpieased the author There is no meotion of 
the erv throcyce sedimentation rate as an aid to the 
diag^osisofcoronarv occlu ion The brilliant results 
o' pericardiectomv for coraptesiive pericarditis are 
dismw «d with a singk* line The administration of 
dilute hydrochloric acid to patients with pernicious 
aretnia still gives Symptomatic relief 

There will also crop up certain differences of 
opiciioa in the matter of treatment It is doubtful 
that th'’ treatment of pulmonary tuberculosis may 
be adetjuafeJ} presented id three scant pages The 
treatment of aortic aneurvsm carries an optimistic 
note that may bring disappointment There is cer 
tainlv no unanimity of opinion that toronary dilators 
are of little value after the coronary infarction has 


formation presented in a delightful fashion and well 
worth careful perusal G y, 

A iJOSOGRArn bv an ecpenenced anesiiefjsl 
■* ‘ written for anesthetists is Jlaxson s Sfinal 
^uuiikma * It contains » thorough discussion of 
the problems which confront one in spinal aoes 
thesia S/ropJe black and white diagrams efuadate 
the anatomical and pbysioJog'caJ cons de afiorsper 
tinetit (o this method The various drugs used the 
technical variations the failures difficulties, dangers 
and mortality the compjjcations and late sequelx 
advantages and disadvantages indications and con 
(ra indications and £inal/v special techniques are 
given due consideration 
The use of bypobaric instead of hipotonic solu 
tions sounds a little unfamiliar The bradycardia 
observed in high spinal anesthesia i» attributed to a 
pxrfial block of the cardiac accelerator fibers, which 
IS not confirmed by experience with the paraverte 
hral block of the upper dorsal sympathetic ganglia 
a more likely explanation is a central vagal stiroula 
tion caused hv the fall m svstemic blood pressure 
Uhile the author emphasizes the importance of 
maintaining blood pressure during anrstnesia ne 
does not seem to stress the barmlul effect on cere 
bttl and coronary circulation ol even temporary and 
moderate dips of t''e pre arestbetie lev el Not ocly 
the novice as the author rreommesds but the 
experienced anesthetist can benefit by blood pres 
sure deiemiinations as they frtquently precede the 
clinical «ign$ and symptoms of acute hv]Wtea<ion 
The author modestly ref/aixs from recommending 
a definite type of technique and quotes verbatim 
many authonties this may be an advantage to 
experienced anesthetists jt must be remembered 
however that thousands of general surgeons through 
out the country are in need of a simple safe and 
generally applicable technique It is to be hoped 
that in a future edition the author will recogniie 
this existing need Even il large m titutiMiv will 
continue to build up efficient departments of are^ 
thesia surgeons in smaller cornmonities v ill have to 
be doing their 0W7I spinal anesthesia with a control 
of blood pressure by anurye themeihod has its place 
cn surgical practice Ceza de Tarart 


occurred 

There are Some startling innovations in (he classi 
hcation of disease Lobar pneumonia and typhoid 
are no longer acute infectious diseases They are 
respectively diseases of the respirators and gastro- 
intestinal tract It would seem equaliv logical to 
treat erysipelas as a disease of the skin itvsdfficiAl 
to see why agranulocytic angina is a disease of the 
hematopoietic system while acute mononucleosis is 
an acute infectious disease 

These minor criticisms should not be allowea lo 
militate against the general excellence w the 
It is obvious that perfection is unattainable but 
Dr Meakms has come as dose to it as auv one 
perhaps a wee bit closet The student and the prac 
tUionw will find this book filled with essential in 


T~ilERC has been a complete revision of the tnt 
A. bS Uroloj'^ sviw-c the last edition 4 yearn ago 
The book retains the former divisjons of chapters 
according to the mdi dual components of toe 
vnaary tract as applied to both seres and those of 
♦btxnale genital tract The chapter on gonorrhea in 
the female has been revised bv Irving F Stem 
The aew edition is profusely illustrated and con 
Uins some excellent new views of genital lesions in 
tbs ronneetKja there is included an outline oS treat 
mw’t of eafty svpbilu as adopted by {he Co-Opera 

>SnN4xAi«vxa»u Eylf ‘H i^'d**^* 
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tive Clinical Group of the United States Public 
Health Service This revision embraces the newer 
studies of the male sex hormones and the gonado- 
tropic principle found in the urine as applied to 
diagnosis and treatment. 

There is an excellent chapter by Maurice Muschat 
on neurogenic dysfunction of the bladder The 
space devoted to non-tuberculous and tubercu- 
lous infections, nephrolithiasis and renal tumors, 
includes the recent changes in the concepts of their 
etiology, diagnosis, and treatment The medical 
aspect of nephritis receives its just place in the 
urologic textbook Special chapters are devoted to 
urology in the female and in children 

It IS gratifying to note that the sections on gonor- 
rhea have been condensed into two chapters In the 
former editions, as well as in most urologic texts, the 
large amount of space devoted to this subject is con- 
fusing to the student The authors have long been 
noted as authorities on anomalies, and on the genital 
tract, so naturally the sections are monographs on 
these subjects The two chapters on sterility in the 
male and the sex neuroses are handled in a direct and 
simple manner without the usual confusion The 
short section on anesthesia is admirably managed 
and complete, although surprisingly brief 

An inspiring innovation is the introduction of a 
page before each section, entitled “Orientation,” in 
which the student and practitioner are briefly ac- 
quainted with the subject matter and purpose of 
that section Each chapter is headed by a short list 
of Its contents and relative position in the text The 
table of contents is in great detail and the index is 
complete This edition omits the use of heavy type 
for emphasis, which adds greatly to the appearance 
of the page 

Eisendrath and Rolmck’s book is the best of its 
kind for the student and practitioner. 

L L Veseen 


pVERY medical student and physician is well 
' aware of the fact that neurophysiology is a com- 
plex subj’ect One reason for this is that very few 
comprehensive and well organized treatments of the 
subj'ects have been available, and none have been 
available which contain the important recent ad- 
vances in this field Most reviews and discussions of 
the subject include such a wealth of uncorrelated de- 
tail and the presumption of an intimate knowledge 
of the subj'ect that the average reader is unable to 
see the forest because of the trees Fulton in The 
Physiology of the Central Nervous System^ has verj' 
successfully correlated the details of neurophysiology 
m an intelligible and logical manner The book 
begins with the sensory receptor organs and nerves, 
proceeds to a discussion of the intimate behavior of 
the reflex arc and its component parts, then takes up 
the activities of the spinal cord, medulla, pons, 
mesencephalon, the autonomic system, the hypo- 

B>J F FuUon.M A, 
(Oion), S B , M D London, New \ork, and loronto Oxford 
Um\cr5ii> Press, 193S 


thalamus, thalamus, the various functional areas and 
systems of the cerebrum, and concludes with an 
exposition of the functions of the cerebellum 

Each chapter begins with an informative histor- 
ical note and concludes with an excellent and most 
helpful summary The liberal use of subheadings. 
Italics, and illustrations are of considerable aid to 
the reader Where necessary, sections or whole 
chapters are devoted to anatomical description The 
book IS invaluable if for no other reason than that its 
complete and accurate bibliography contains 1361 
titles 

The book is thoroughly up-to-date for it covers 
the literature up to within several months of its owm 
date of publication The reader cannot fail to be 
impressed with the rapid advances that have been 
made in recent years in this field, for the greater 
proportion of the text is concerned with material 
reported within the past eight years 

Throughout the text the comparative viewpoint is 
emphasized Where species differences occur, they 
are clearly indicated and their significance is pointed 
out In this way the differences instead of being 
confusing are illuminating, for they reveal the 
gradual transition from lower forms to man In this 
connection the more recent findings in the higher 
primates are carefully considered, since they pro- 
vide the important link between the lower mammals 
and man 

The outstanding characteristic of this book, and 
one w'hich will earn it many grateful readers, is its 
splendid organization Although one might take 
exception to some of the views expressed by the 
author, the fact that a high degree of order has been 
introduced is sufficient reason to render the book 
very valuable to anyone who desires to know more 
about the physiology of the nervous system. 

A C Ivy 

C ABOT’S Physical Diagnosis^ needs no introduc- 
tion to the medical profession The first edition 
offered m 1900 and now entirely re-edited in its 
twelfth edition is indeed worthy of the part it has 
taken as an outstanding reference book for the 
practitioner of medicine and especially as a text- 
book for the medical student in the correlation of 
physical findings and organic disease Dr. Adams 
has collaborated ivith the author in the composition 
of this edition and now the book in its twelfth edition 
bears the double authorship 

Some three hundred more pages of material has 
been added over the eleventh edition, although the 
opening chapters are similar, wuth emphasis on the 
importance, method and plan of history taking, 
followed by general consideration of the patient as a 
w’hole Then regional examinations are taken in 
order, with clear and complete discussion of the 
technique of percussion and auscultation greatly 
amplified with numerous illustrations Following are 
separate chapters devoted to rheumatic heart dis- 
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ease cardiac decompensation, sjstemic bypeiten 
sjojj and coronarj disease Thftjtrffhout the chapters 
on pulmonary disease-, and the abdomen the same 
plan of presentation is continued with corfelatioo of 
the findings and underh mg pathology The chapter 
on Examination and Diseases of the Joints has 
been greatly enlarged with diagrams of the normal 
joint movements and l^eir degrees of ntattoa Set 
inn oretlcflMon Tbefinalcbaplerhasbeendevoted 


tothenervcussystemandismuch more detailed than 
la earlier editions lUostrating wth pictures the 
method of obtaining reflexes and ending wjih the 
djsejse enut es snd. the pstho'oecal findings 
Throughout the entire inelve editions no one 
edition has been renritten nith more benefit to the 
reader and it nflliindoubtedlv continue m Us e»tab- 
Ii^ed pLtce as an outstanding modern conception of 
this suhyect Eoumm A Gosirrr 
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I N CQirplunce v'lth the requirements of a gift 
under the will of the late franeis bmon o» 
Beverfv tfa<sachureffr the dmenrs/r Academy 
of Arts and Sciences announces the offer of a septen 
oul priae for outstanding aork with reference to the 
alleviation Or cure of di easts affecting me human 
genital organs to be known as the Fran is tmo j 
Setvtt''>’ial f rue The gift provides a fund them 
come of which may be ^warded for tonsjvicvwids 
meritorious contributions to the tield of knoal^ge 
during the said septennial period next preceding 
any award thereof through expenroent study or 
otherwise m the diseases of the human sexual 
generative organs in general ' The pr^ roav Iw 
awarded to any individual or md'siduaN 
of cxtraoidinaty or exceptional merit in this 

^'in cs e there is «trk of a quafitv to wa^n* >* 
the first award will be made in 1940 The lota 
amount of the award wiU exceed ten thoosan- 


doUais and Rvav be g’ven in one or more awards It 

re ts solclj within the discretion of the Academy 
'Ahelh'T an award shall be made at the end ol an' 
given seven vear period and also whethet on any 
occa ion the prue shall be awarded to more than a 
Single individual , 

tVlwJe there will be ro formal noimnations and 
no fortiul essa's or treatises will he requited the 
tommittee mvites suggestions which should be 
nudctoWt Find Committee care of the 

Amenoi^ icadem} of Arts and Sciences a8 New 
buTj btreet Bo ton Mas achusCtts USA 
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A REVIEW OF THE CLASSIFICATION OF BONE TUMORS 

JAMES EWING, M D , New York, New York 




I N 1928, The Bone Sarcoma Registry of the 
American College of Surgeons prepared a 
classification of bone sarcomas and recom- 
mended Its adoption by surgical clinics 
^Vhile the classification was not entirely satisfac- 
tory to the committee, it was felt that its tenta- 
tive adoption would facilitate the interchange of 
views and the progress of knowledge of this com- 
plex group of diseases 
The classification was as follows 

A Osteogenic Sarcoma 

I Medullary and subperiosteal 
2 Telangiectatic 
■? Sclerosing 
4 Periosteal 

S Fibrosarcoma, medullary, periosteal 
6 Parosteal, capsular 
B Giant Cell Tumors 
C Endothelioma 

1 Angiosendothelioma 
2 Diffuse endothelioma 
D Myeloma 

I Plasma cell myeloma 
2 Myelocytoma 
3 Erythroblastoma 
4 Liposarcoma 

Liposarcoma was omitted from the original list 
because of scanty material, and the existence of 
well defined reticulum cell lymphosarcoma ivas 
not sufficiently established to warrant its recogni- 
tion at that time 

This classification received rather wide ap- 
proval in American clinics and its influence in 
foreign clinics was apparent in many subsequent 
contributions in this field After this rather long 
interval and trial it has seemed to the committee 
that it should be reviewed and any changes intro- 
duced which later experience may have suggested 
_ During the past few years a few other classifica- 
tions have been proposed and have received cer- 
tain recognition, and these may be discussed here 
The committee’s classification and its proposed 
rwision are based on histogenesis, and it will be 
observed that this principle has been followed 

from the Committee of the Registry of Bone Sarcoma, 
ne American College of Surgeons 


rigidly throughout The designation of subvarie- 
ties IS based on pathological anatomy because this 
method lends itself to the practical needs of sur- 
geon, radiologist, and pathologist However, it is 
not possible to subdivide the true myelomas on 
pathological anatomy because gross features of 
the myelomas are much alike, and here the desig- 
nation of subvarieties is based on histogenesis or 
cell of origin These principles accord with those 
now employed m the classification of tumors in 
general and of most other pathological processes 

1931, Geschicter and Copeland proposed an- 
other classification, someivhat similar to the other, 
but based ostensibly on the embryology of bone 

TUMORS RELATED TO OSTEOGENESIS 

A Tumors derived from precartilaginous connec- 
tive tissue 

1 

1 Osteochondroma or benign exostosis 

2 Chondroma or benign chondromyxoma 

3 Primary chondromyxosarcoma 

4 Secondary chondromyxosarcoma 

B Tumors related to subsequent cartilaginous 
growth 

2 

1 Chondroblastic sarcoma 

2 Osteolytic osteogenic sarcoma 

3 Bone cyst and osteitis fibrosa 

4 Benign giant cell tumor 

3 

1 Primary lymphoma of bone (Endothelial 

myeloma of Eving) 

2 Multiple myeloma 

3 Metastatic carcinoma 

4 Fibrosarcoma and neurogenic sarcoma 

There are several substantial defects in this 
classification It departs radically from all previ- 
ous usage and introduces new and novel concep- 
tions which are not well established facts It 
overemphasizes the participation of cartilage in 
bone sarcomas, five of nine subdivisions being 
types of chondroma or chondrosarcoma It sub- 
ordinates the important features of pathological 
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anatomy whjch Axe of the greatest practical im 
poTtanct to st.'geoi, radio/ogis.., and pattoh^t 
and which as a rule must form the basis of dmical 
diagnosis Osteoblastic and osteoljlic osteogcmc 
sarcomas probably arise from the same r ef^, tbe 
rate of growth and other ph>siological ptoperties 
determining the presence or absence of bone The 
term osteolytic satcoms mvites inaccuracy and 
confusion, sirv'-e so man^ different tumors, of b<me 
are osteoljtic It would seem better lo reeognuc 
the Osteolytic sartomas as the higher grades of 
oiabgnancj of the es«entiaf xaneties rather than 
as a special group 

Osteitis tibrosa is not a neoplastic process et 
cept when associated with giant cell tumors Too 
little attention is {,iven lo the various fonns of 
fibrosarcoma fiotlung is gained by omitting the 
well defined periosteal fibrosarcoma On the other 
hand the separation of neurogenic from other 
form of fibrosarcoma is properlv emphasized 
Eymphooia is toogcncraf a term todesi‘nateanv 
of the specific tumors of bone marrow The van 
ous subdivisions of true mjeloma can hardl> be 
omitted from anj adequate list ol tutnors of bone 
marrow Endothelioma was probabi) assigned 
to the !>tnphoma class because of inadequate 
data 

On the other hand the questions raised b> these 
authors emphasue the need of a special grouping 
of the senes of cartilaginous tumors, and also the 
probible participation of embrjo'ogicaf disturb 
ancci in the origin of certain sarcomas of bone 
Another clas jfication has been recentlj sug 
gested by Dahl ' 

A 

I Periosteal or sclerosing sarcoma 
i Periosteal ^hondrommssn-oma 
i Central osteolv tic sarcoma 
4 Central osteol> tic chondroblasiic sarcoma 
B Endothelioma (Ewing s sarcoma) 

C M>cli5ia 

D Periosteal fibrosarcoma 
E Osteitis fibrosa and sequels 
This classification emphasizes ccrtaui cliracaf 
and pathological features which are undoubted!) 
of interest such as tic variations m sfruifonr ol 
tumors in of under the periosteum the osieoJj-tic 
property of certain cartilaginous tumors and ttie 
separate position of osteius fabro<a and its sequels 
\ et we cannot see the grounds for «epaiaing be 
tween periostea] fibrosarcoma and periostea! 
sclerosing sarcoma Sclero'ing sarcoma is a term 
firnfiy alliched to the cevtral «''”-cRing osteo 
genic sarcomas When cartilage forms iti tumors 
connected with periosteum the carli'agc seems to 
'D»W \ofik eos I 'VJX 9S »t® 


anse from the underlying bone and not from the 
periosteum proper Central osteolytic tumors an- 
of several types The response to Dahl s classifi 
cabon is not apparent 

COSUIESTS OV THE COltiriTTEE’S CWSsIPICtllON 
Considerable discussion lus occurred regarding 
the validity of the term "osteogenic to designate 
tumors derived from bone It has been as ected 
that this term may signifyonIy"producingbore ’ 
Vet VVebsters dictionary (1937) defines osteo 
genetic as meaning originating in bone ’’ This 
IS exactly the sense in which that term is employed 
m the comnnttee s classification There are other 
farmliar instances in which the same use is made 
of the suSbt genetic, as hematogenous yaundice 
broochiogenii. carcinoma, etc 
The term osteosarcoma was rejected as unsatis 
factory as a general term because it has long been 
ideolioed with bone production and applied more 
specificaHy to the bone fomung sartomasandpsr 
(tcuUrly to the sclerosing forms 
hIcduHary and subperiosteal osteogemc sar 
coma IS the term applied to the typical him cl 
bone sarcoma which arises from tne shah of the 
bone and grows freely into lie marrow cavity and 
also underneath the periosteum It lifts the 
periosteum and produces the characteristic Ui 
angle of Codraan The committee endorses the 
use of this term as accurately refieitmg the orig n 
of the tvmorand meeting the reeda otpathologi 
cal anatomist surgeon and radiologist S^leroS'' 
mg osteogenic sarcoma has been recognized a« 
oaeol the best defined tvpeso/bone tumors met 
smee lU onginal description by Virchow Perios 
teal sa coma of spndle cell structure laryioy 
gr„ri,-v of malignancy absence of bone produc 
tion and peculiar melavtatiu tendencies pre<etits 
such notable specific features a® to require recog 
nition as a separate type of bone sarcoma He 
ongio/fom the 00 ee layer the periosteu"- ana 
pre^rvation of the shaft sene to distinguish A 
roentgenographicaUy from the destructive forms 
of bone tumors The Registry now contains 
sevet^ casts which emphasize the remarksble 
predoVetwn of this tLitwr to produce multiple 
metastases in the periosteum of many othw bones 
3 feature rathtr e^clwswely etijoved b\ this 
process and suggesting peculiar physiological 
properUes Very wide differences in grade® o* 
tnatignancy are presented in this group someoe 
me fibrous others large spndle cell, and many 
ve^ small spmdle cell structures with increasing 
nraligitancy and metastatic powers 

The medullary fibrosarcoma® constitute a 
limited group of processes the exact nature on 
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Mabgsant Bemgn 


I Osteogenic senes 

I, 

Medullary and subperiosteal 

I 

Exostosis 

Osteogenic sarcoma 

2 

Telangiectatic 

2 

Osteoma 

3 

Sclerosing 




4 

Periosteal 




5 

Fibrosarcoma 





(a) Medullary- 
(fa) Periosteal 




6 

Parosteal, capsular 



2 Chondroma series 

I 

Chondrosarcoma 

X 

Chondroma 


2 

Myxosarcoma 



3 Giant cell tumor series 

I 

Malignant 

I 

Epiphy seal giant cel! tumor 

4 Angioma senes 

I 

Angioendothehoma 

I 

Cavernous angioma 


2 

Diffuse endothelioma 

2 

Plexiform angioma 

S. Myeloma senes 

r 

Plasma cell 




2 

Myelocytoma 




3 

Ery th roblastoraa 



6 . Reticulum cell lymphosarcoma 

7. Liposarcoma 

4 

Lymphocytoma 




gin, and relations of which require further stud}', 
but the existence of peculiar tumors of tWs type, 
not related to any other medullary' process, such 
as central chondroma or endosteal proliferation, 
must be conceded. The Registry contains a few- 
such cases w’hich have been recognized as peculiar 
but have been passed over without any' serious 
attempt at elucidation. Very widespread lesions 
of this type have been observed A possible con- 
nection w'lth Paget’s disease has been suggested 
Steiner has registered a remarkable case of 
diffuse spindle cell medullary fibrosarcoma affect- 
ing chiefly pelvis and sternum but appearing in 
other bones and associated with peculiar fibrosar- 
comatous lesions in several organs A possible 
relation to Paget’s disease, or neurofibrosarcoma- 
losis, may’ be considered m explanation of such 
conditions, as of other medullary- fibrosarcomas 
Capsular and parosteal sarcomas may- with 
difficulty be given admission to the elite group of 
osteogenic sarcomas They arise from fibrous cap- 
sules of joints and deep fascise, often produce bone 
cartilage, and may be intimately attached to 
the bone, but they do not originate from true bone 
tissue Practically it may be very difficult for 
surgeon or radiologist to detect their spurious 
claims The capsular tumors must be distin- 
^ished from fibrocellular sy-noviomas and chon- 
dromas. The fibrous, cartilaginous, osseous or 
cellular fascial sarcomas of Virchow- belong w-ith 
the parosteal group, but the deep intermuscular 
reyxosarcqmas do not, although they may contain 
roetaplastic areas of cartilage. Various forms of 
oony metaplasia may be seen in the deep neuro- 
iorosarcomas„ w-hich compose the majority- of 
parosteal sarcomas 


Telangiectatic bone sarcoma, a form of malig- 
nant bone aneunsm, is a very characteristic bone 
tumor, but its exact origin and relation to other 
bone sarcomas have not been satisfactorily- deter- 
mined There is considerable evidence suggesting 
that this process belongs with the tumors of blood 
\ essels of bone and is a cavernous angiosarcoma, 
and that the rich proliferation of malignant cells 
and scanty atypical bone deposits are to be inter- 
preted as phases of reactive productive osteitis. 
Typical cases, such as those depicted in Neo- 
plastic Diseases'^, are not common in the Registry 
These tumors tend to remain circumscribed, some 
are very mabgnant and destructiv e, producing no 
bone, while a few grow more slow-Iy and lay dow-n 
some reactive bone. There seem to be transi- 
tional stages between benign aneurismal giant 
cell tumors and the cases now being classed as 
vascular osteogenic sarcoma Further data seem 
necessary before the true nature and relations of 
the so called telangiectatic bone sarcoma can be 
determined, and these data should relate to the 
part played by blood vessels in the origin and 
grow-th of other osteogenic sarcomas Their inti- 
mate clinical connections w-ith other malignant 
bone tumors seem to warrant their retention, for 
the present, m any complete grouping of bone 
sarcomas 

Carlilaginom hone sarcomas. Considerable basis 
exists for the recognition of a special group of 
bone tumors derived from cartilage and produc- 
ing cartilage These tumors arise from pre-exist- 
ing normal cartilage or from remnants of cartilage 
displaced by nckets, or from chondromas or 
ecchondroses The grow-ths tend to be bulky and 

*3d ed F153 95, 108, log 
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they rna> leach \er> large dimensions In the 
roentgenogram thej are usually ctrcumscribed, 
muUilobed, and translucent and \eTy opaque 
calcific deposits are characteristic AH these fea 
lures have been emphasized especially by Phcm 
ister* There are many structural varieties and 
all grades of mahgnancj Some resemble normal 
hyaline cartilage and are benign, others cellular 
with mucinous and cystic degeneration, many 
exhibit a typical scanty matrix, manv cells and 
definite malignancy, a few show advanced or 
complete mucinous degeneration yielding pure 
myxosarcomas Cilcification overtakes some 
areas in many tumors of this type, and giant cells 
of epulis type appear m certain cases Cariilagi 
nous material may be entirely missing in malig 
nant tumors denv ed from cartilage, in which case 
the cells show a peculiar polyhedral or epithelioid 
form The benign calcifying giant cell tumor of 
the head of humerus, previously mentioned, may 
well belong in this group of cakifving degencrat 
ing chondromas The periosteal and the medul 
lary atyxoMKomas are probably of cariilag^nous 
origin If the cartilaginous series of tumors is to 
be separated from other osteogenic sarcomas, the 
bst would include the lolJowing forms 

A Benign ecchondrosis, chondroma and osteo 
chondroma, periosteal and medullary 

B Chondrosarcoma 

C lifyxosarcottu 

Gi jffi cW/ tuniors It can hardly be said that the 
accumulated efforts of surgeons radiolc^ists, 
pathologists, endocrinologists, and chemiots. dur 
ir^ the past decade hav e succeeded in simplifying 
oar mterpretaliow o{ the complex group of proc 
esses included under this teem Frofxibly the 
outstanding contribution is the proof that single 
and often multiple typical giant cell tumors are 
dependent on the mobilization of calcium from 
the bones under the influence of parathormone 
secreted in excess by overacuve and generally 
hyperplastic parathvroid glands ^VbetIIC^ soli 
tary giant cell tumors of identical structure and 
behavior are also the sequels of previous but 
transient disturbance of calcium metabolism is 
less certain but would seem to be a reasonable 
assumption In that case the great majority of 
giant cell tumors would fall readily m one grand 
class without too much regard to minor diner 
ences of structure and clinical behavior Against 
this simple solution lies the fact that many ob- 
servers have noted defini'e and apparently pn 
marv changes in the blood vessels of bone ana 
have attnbuted the giant cell reaction to the 
sequels, of an angiomatous process The promi 

'fb mi ler S r* Crnec L Obst 91 5« <* 


neoce of blood vessels was noted by early stu 
dwts of giant cell tumors and recently Puhr has 
hkened these early stages to cavernous angioma 
o{ the liver (and to the so called hemangiomas) 
Iq a well known group of giant cell tumors the 
gross structure is much like that of benign cavern 
ous ar^ma, in which the giant cell reaction is 
merely a sequel of the absorption of bone by the 
angioma It would seem possible that such low 
grade angiomatous processes might follow calcium 
absorption dependent pntpinly on parathyroid 
disturbances but this explanation applies less 
readily to the more active vascular tumors In 
some gunt cell tumors, the blood vessels are not 
prominent and the tumor is ^hd ard cellular 
\VTiile a traumatic history is often obtained m 
cases of giant cell tumor, a traumatic origin has 
not been satisfactorily proved and attempts to 
produce such tuniors of bone by trautiu have 
failed IVliatevcrmay be the true pathogenesis of 
giant celt tumors the mam group remains qj te 
compact and characteristic and vanes chiefly in 
grade of mshgnanc} It is now readily apparent 
(hat there are all grades of malignancy among 
gunt cell tumors and that m certain not infre 
quent cases the structure changes rrom a benign 
to a malignant ty pe, especially after curettage or 
interstitiS radiation, and sometimes m the nor 
m li course of v ery prolonged eases * Some of the 
tumors are malignant from the first and some 
become so and since it is highly important to 
recognize such variations, the best plan would 
seem to be the adoption of the simple method of 
grading the tumors in the usual manner accord 
wg to degrees of mahgnancv Grade i wo^-W then 
signify the benign simple essentially jidlammalory 
process which many authors have refused to 
recognize as neoplastic Grade 2 would desig 
nate the ordinary benign but progressive cases 
Grade ^ v.ov\d refer to the aggresswe ce'!u’-r 
forms with scantv giant cells and grade 4 the 
primary atypical hyperchromatic large spindle 
cell and giant ceil maftgnanC metastasizing 
growths of which there are now not a few cases 
on record Ancunsmal growths do not fall into 
tfci< scheme and may he specially designated 
There remain several variants or related forms 
of benign medullary tumors with giant cells which 
ate not so easily disposed of Certain benign cir 
cumscribcd spindle cell myxosarcomas with few 
or no giant cells are observed which run the usual 
course of giant cell tumors and should probably be 
mdudeef in this group 

The benign calcifying giant cell tumors of the 
h»^ of the humerus and occurringjn other bones 
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reported at the International Cancer Congress in 
London, 1928, and first fully described by Cod- 
man, * are characteristic benign processes, gen- 
erally mistaken for malignant osteogenic sar- 
comas and treated as such by amputation, where- 
as they are readily cured by radiation. In order 
to avoid this unfortunate error it is desirable that 
this peculiar tumor should receive special recog- 
nition and a distinguishing designation The 
structure presents strands of calcifying cartilage, 
cords of small polyhedral cells, and a moderate 
number of giant cells. As emphasized by Ge- 
schichter and Copeland, giant cells also occur in 
mahgnant chondrosarcomas in this and other 
regions, and these tumors must be distinguished 
histologically from the benign process here 
descnbed. 

Endothelioma {Ewing’s sarcoma) The existence 
of a specific variety of bone sarcoma of this gen- 
eral tj'pe has been widely accepted but its histo- 
genesis IS still under active debate Oberlmg and 
Raileanu^ and others have presented evidence to 
show that this tumor arises from the reticulo- 
endothelial system and that the tumor cells ex- 
hibit capacity to differentiate into plasma cells, 
myelocytes, lymphocytes, and even erythroblasts 
According to tlfis view, the tumor represents a 
form of totipotent myeloma capable of forming 
any one of the specific types of myeloma This 
interpretation seems to have been rather widely 
accepted in Europe. 

The writer cannot accept this view and believes 
mat the enunent French investigators have failed 
to distinguish between a specific type of endo- 
thelial tumor and other rarer round cell myelomas 
among which may probably be some that anse 
jrom the hematopoietic cell system or indifferent 
lymphoid reticulum cells. The writer believes 
that the typical endothelioma of bone arises from 
capillary endothelium and never exhibits any 
other properties than those belonpng to vascular 
endothelium The pseudo-rosettes, the charac- 
perithelial structures, and the cords of 
polyhedral cells lining elongated spaces are the 
outstanding structural features of this tumor and 
mey never appear in any tumor denved from 
oematopoietic cells or reticulum cells Plasma 
Smnular leucocytes and lymphocytes are 
Ootably absent from tumors presenting these fea- 
ures, and when they are present the tumor should 
c excluded from the group of endothelioma. 
^ oreover, in many cases of endothelioma there 
dif above structural features, 

a ted blood channels of various sizes composed 

’oSme rIT ' Obst . 1031, SI S43 
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of the typical tumor cells, disclosing the angio- 
blastic properties of the cells and connecting the 
tumor with other angiomas or angiosarcomas. 
Similar features are observed in capillary angio- 
sarcomas of other organs, notably the skin. 

According to the present available observations, 
it seems desirable to recognize a special class of 
bone tumors arising from blood vessels, with vary- 
ing structure and degrees of malignancy, as fol- 
lows- 

A Cavernous angioma 

B. Plexiform angioma (sun-ray radiological type) 

C Angio-endothehoma, with fine blood channels 
lined by single rows of endothelial cells 

D Diffuse endothelioma, with pseudorosettes, 
and perithelial units, (Ewing’s sarcoma). 

The contnbution of Oberlmg and Guerin is 
important in emphasizing the variety of cell types 
which appear in true myelomas of the hemato- 
poietic series and attention to which may permit 
the more accurate separation between true mye- 
lomas ansing from specific marrow cells, and 
endothelioma ansing from the capillary endo- 
thelium of bone tissue 

Myeloma The group of true myelomas, arising 
from specific marrow cells, not connected with 
bone, remains an alluring and difficult field for 
histological exploration, but the main varieties of 
these neoplasms have become more firmly estab- 
lished during the past decade The chief contri- 
bution has been that of Oberlmg and Raileanu, 
who have furnished substantial basis for the recog- 
nition of a group of reticulum cell sarcomas, or 
lymphosarcoma They have also apparently 
shown that some tumors arising from the reticu- 
lum cells of the bone marrow may differentiate 
toward plasma cell, or l3Tnphocytic, or myelo- 
cytic, or erythroblastic subvarieties. Yet all 
observers have not accepted this wide potency of 
the simple reticulum cell of the bone marrow, and 
certainly the main varieties of myeloma previ- 
ously recognized, are generally quite distinct 
These vaneties are, plasma cell myeloma, myelo- 
cytoma, lymphocytoma, erythroblastoma. The 
existence of a pure reticulum cell lymphosarcoma 
of bone marrow was recognized many years ago 
by Kaufmann He stated that the cells were 
larger than plasma cells, resembled large or small 
reticulum cells, mth giant cells, and a reticular 
matnx was present. &aver and Copeland® have 
reported i6 cases of this class, in some of which 
the disease w-as primary in the bone marrow, the 
patients did not suffer from cache.xia or anemia 
of myeloma but w^ere generally m fair condition 

*Cravcr and Copeland Arch Surg , 1934, s8 809 
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they m3> reach very large dimensions In the 
roent5eno},ram they are ii«uaily circumsOTbeJ, 
multilobed, and translucent and very opaque 
calcific deposits are characteristic AH the« fca 
tures have been empbasired espetiaHj 6j Phem 
ister * There are many structural varieties and 
all grades of malignancy Some resemble normal 
hyaline cartilage and are benign, others cellular 
with mucinous and cvstic degeneration many 
exhibit a typical «cant> matrix, manv cells and 
definite malignancy, a few show advanced or 
complete mucmoui degeneration yielding pure 
myxosarcomas Calcification overtaxes some 
areas in many tumors of this type and giant veils 
of epulis type appear in certain cases Cartilagi 
nous nateria} may be entirely missing in mahg 
nant tumors derived from cartilage, in which case 
the cells showr a peculiar poly hedral or epithelioid 
form The benign calcifying gunt cell tumor of 
the head of humerus previously mentioned may 
well belong m this group of calcifying degenerat 
mg chondromas Ihe periosteal and the medul 
larj myxosarcomas are probably of cartilaginous 
origin If the cartilaginous senes of tumors is to 
be separated from other osteogenic sarcomas, the 
list would include the following forms 
\ Benig*! ecchondrosi" chondroma and o>*eo 
chondroma, periosteal and medullary 
B Chomliosaicoma 
C Myxosarcoma 

Gtant cell liimors It can hardly be said that the 
accumulated efforts of surgeons, rddiologists 
pathologists endocrinologists and chemists, dur 
ing the past decade have succeeded in simplify mg 
our interpretation of the complex group of proc 
esses included under this term Probably the 
outstanding contribution is the proof that single 
and often multiple typical giant cell tumors are 
depf^ndent on the mobilisation of calcium from 
the bones under the influence of parathormone 
secreted m excess by overactive and gereafly 
hyperplastic parathvroid glands Uhethci sob 
tary giant cell tumors of identical structure and 
behavior are also the sequels of previous but 
transient disturbance of calcium metabolism is 
Je«s certain but would seem to be a reasonable 
assumption In that case the great majonty oi 
giant cell tumors would fall readily m one grand 
class, without too much regard to minor differ 
ences of structure and clinical behavior Against 
this simple solution lies the fact that many ob 
servers have noltd definite and apparently pn 
mary changes m the blood vesseb of bone and 
ha\« attributed the giant cell reaction to the 
sequels o! an angiomnlou^ process The prorni 
Ph rm.M Surj i Obst igjo so 


nence of blood vessels was noted by early stu 
dtmts ol giart cell tumors and reventiy Puhr has 
likened these earlv stages to cavernous angioma 
of the liver (and to the so called hemangiomas) 
In a well known group of gunt cell tumors the 
gross structure is much like that of benign cavern 
ous angioma in which the gunt cell reaction is 
merely a sequel of the absorption of bone by the 
angionu It would seem possible that such low 
grade angiomatous processes might JoDow calcium 
absorption dependent primarily on parathyroid 
disturbances but this explanation applies less 
readily to the more active vascular tunors In 
some giant cell tumors, the blood vessels are not 
prominent and the tumor is solid and cellular 
\Vbile a traumatic history is often obtained in 
cases of gunt cell tumor, a traumatic origin has 
not been satisfactorily proved and attempts to 
produce such tumors of bone by trauma have 
failed Whaievernuy be the true pathogenesis of 
giant cel) tumors the mam group remains quite 
compart and characteristic and varies chiefly m 
grade of mahgnancv It is now readily apparetil 
that there are a)) grade* p/ mab^nanev amcety 
giant Cell tumors and that in certain not tnfre 
queni cases the structure changes from a benign 
to a malignant type, especially after curettage or 
interstitial radiation and sometimes in the nor 
mal course of v ery prolonged cases * Some of the 
tumors are malignant from the fint and some 
become so and since it is highly impottant to 
recognize such vanaiions the best plan would 
seem to be the adoption of the simple mv'hod of 
grading the tumors ir the usual manner accord 
mg to degree* of malignancy Grade i would then 
signify the benign simple e« entially inflamtnafory 
proce s whwh many authors have refused to 
recognize as neoplastic Grade a would desig 
nate the ordinary benign but progressive cases 
Grade 3 would refer to the aggres i\e cellular 
forms with scanty giant cells and grade 4 the 
pTiniary aivpical hyperchromatic larj,e spindle 
cell and gunt cell malignant metastasizing 
growths of which there are now not a few cases 
on record Aneunsmal growths do not fall into 
th s scheme and may be specially designated 
There ttman -everal variants or re’aied iorms 
of betugn medullary tumors with giant cells which 
are not so easily disposed of Certain benign cir 
cuotsenbed spindle cell mjxosaaomas iufi fen 
or no giant cell* are observed which run the usiw 
course of giant cell tumors and should probably b® 
ucluded m this group 

The benign caici/vin}, gunt cell tumors of tre 
head of the humerus and ocrurrin^jn other bones 
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reported at the International Cancer Congress in 
London, 1928, and first fully described by Cod- 
man,* are characteristic benign processes, gen- 
erally mistaken for malignant osteogenic sar- 
comas and treated as such % amputation, where- 
as they are readily cured by radiation. In order 
to avoid this unfortunate error it is desirable that 
this peculiar tumor should receive special recog- 
nition and a distinguishing designation. The 
structure presents strands of calcifying cartilage, 
cords of small polyhedral cells, and a moderate 
number of giant cells. As emphasized by Ge- 
schichter and Copeland, giant cells also occur in 
malignant chondrosarcomas in this and other 
regions,_and these tumors must be distinguished 
histologically from the benign process here 
described. 

Endothelioma {Ewing’s sarcoma). The existence 
of a specific variety of bone sarcoma of this gen- 
eral type has been widely accepted but its histo- 
genesis is still under active debate. Oberling and 
Raileanu® and others have presented evidence to 
show that this tumor arises from the reticulo- 
endothelial system and that the tumor cells ex- 
hibit capacity to differentiate into plasma cells, 
myelocytes, lymphocytes, and even erythroblasts 
According to tms vieiv, the tumor represents a 
form of totipotent myeloma capable of forming 
any one of the specific types of myeloma This 
interpretation seems to have been rather widely 
accepted in Europe. 

The writer cannot accept this view and believes 
that the eminent French investigators have failed 
m distinguish between a specific type of endo- 
thelial tumor and other rarer round cell myelomas 
among which may probably be some that arise 
rom the hematopoietic cell system or indifferent 
t rnticulum cells. The ivriter believes 
hat the typical endothelioma of bone arises from 
capillary endothelium and never exhibits any 
0 her properties than those belonging to vascular 
cnclothehum. The pseudo-rosettes, the charac- 
perithelial structures, and the cords of 
polyhedral cells lining elongated spaces are the 
outstanding structural features of this tumor and 
ey never appear in any tumor derived from 
reticulum cells Plasma 
leucocytes and lymphocytes are 
^ absent from tumors presenting these fea- 
'■^oy are present the tumor should 
excluded from the group of endothelioma 
reover, in many cases of endothelioma there 
above structural features, 
ea blood channels of various sizes composed 




of the typical tumor cells, disclosing the angio- 
blastic properties of the cells and connecting the 
tumor with other angiomas or angiosarcomas. 
Similar features are observed in capillary angio- 
sarcomas of other organs, notably the skin. 

According to the present available observations, 
it seems desirable to recognize a special class of 
bone tumors arising from blood vessels, with vary- 
ing structure and degrees of malignancy, as fol- 
lows 

A Cavernous angioma 

B. Plexiform angioma (sun-ray radiological type) 

C Angio-endothelioma, with fine blood channels 
lined by single rows of endothelial cells 

D Diffuse endothelioma, with pseudorosettes, 
and penthehal units, (Ewing’s sarcoma) 

The contnbution of Oberling and Guerin is 
important in emphasizing the variety of cell types 
which appear in true myelomas of the hemato- 
poietic series and attention to which may permit 
the more accurate separation between true mye- 
lomas arising from specific marrow cells, and 
endothelioma arising from the capillary endo- 
thehum of bone tissue. 

Myeloma The group of true myelomas, arising 
from specific marrow cells, not connected with 
bone, remams an alluring and difficult field for 
histological exploration, but the main vaneties of 
these neoplasms have become more firmly estab- 
lished during the past decade The chief contri- 
bution has been that of Oberling and Raileanu, 
who have furnished substantial basis for the recog- 
nition of a group of reticulum cell sarcomas, or 
lymphosarcoma. They have also apparently 
shown that some tumors arising from the reticu- 
lum cells of the bone marrow may differentiate 
toward plasma cell, or lymphocytic, or myelo- 
cytic, or erythroblastic subvarieties Yet all 
observers have not accepted this wide potency of 
the simple reticulum cell of the bone marrow', and 
certainly the mam varieties of myeloma previ- 
ously recogmzed, are generally quite distinct. 
These vaneties are, plasma cell myeloma, myelo- 
cytoma, lymphocytoma, erythroblastoma. The 
existence of a pure reticulum cell lymphosarcoma 
of bone marrow was recognized many years ago 
by Kaufmann He stated that the cells were 
larger than plasma cells, resembled large or small 
reticulum cells, wath giant cells, and a reticular 
matrix was present. Graver and Copeland^ have 
reported 16 cases of this class, in some of which 
the disease was pnmarj' in the bone marrow, the 
patients did not suffer from cachexia or anemia 
of myeloma but were generally in fair condition 

•Cra^er and Copeland Arch Surg,ig34, 28 Bog 
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until shortly before death, the usual extensions of 
the disease to lymph nodes was observed and 
the structure was that of pure reticulum cell sar- 
coma Parker has described a senes of such cases 
pnmarj m the bone marrow 
The committee therefore recommends the 
recognition of pure reticulum cell lymphosarcoma 
and urges the further studj of this entire group 
along the lines pursued by Oberling and Raileanu 
The committee is inclined to exclude this tumor 
from the group of true m>eIomas 
Since the report of lipo«arcoma of bone marron 
in 193S (London Cancer Congress), there ha\e 
been few examples of tins diaractenstic m^jg 
nant tumor recorded, but enough to warrant its 
recognition m the present classification Since 
It has no connection with sp'^fic marrow rells, 
the committee would exclude it from the group 
of trueTOiPlomas Stewart’ has reported in detail 
one case and another has been reported by 
RehboeV and Hauser This tumor is probably 
more Irequent than is now ret.ognized 
The main results 0/ thepreseit renew may be 
stated as follows The validity and practical \alue 
of the classihcatian onginaUy proposed b) the 
cotnauttee are in general, condrmed, but certain 
changes and additions are required to meet ob- 
servations made during the past decade 
The introduction of a separate group of tumors 
denied from cartilage and produaog cartilage >> 
theoretically )u tiEed and would be of practical 
advantage A new group of tumors of blood ves- 
sels Is introduced and diffuse eBdothehoma 1$ 
assigned to th s group 

Malignant giant cell tumors ate recogntied, 
and their occasional occurrence is erophMued 
Epiphyseal giant cell tumors generally nimiog a 
benign course are given a speaal entry 
The group of myelomas is limited to those 
tumors arising from specific marrow ceDs 
Reticulum cell lymphosarcoma arising in bone 
marrow is accepted as a well established variety 
Liposarcoma, arising from the fat cells of bone 
marrow is accepted as 3 definite entity 

SiCT»w- Aa / Sr 
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The benign tumors of bone are included in the 
clarification 

&condary tumors of bone are excluded al 
though the claims of certain neurosarcomas and 
of adamantinoma may be noted 

A review for the hterature on bone sarcoma of 
the past decade reveals the fact that we are still 
struggling with the complexiUes of simple paiho- 
\ogicai anatomy and histology and that there arc 
fewattempts to penetrate the field of etiology and 
pathogenesis The accurate diagnosis of a bone 
sarcoma remains a rather difficult last There is 
little doubt that the adoption of an adequate 
c^ssificatjon of these tumors, with as many sub 
divisions as necessary would be a distinct st^ 
forwarf Unless the surgeon and pathologist are 
familiar with what may happen in the bone, he 
IS bardiv able to recognise what has happened 
\et the time would seem to have arrived when 
more dennitc efforts should be nude to mvesti 
gate the etiology of these processes by all means 
aiatlaWe The recogmtm that giant cell tumors 
may be the sequel of pamthvToid hyperactnity, 
and that malignant bone sarcomas mevitabi} 
result from the deposit of radium m tbeborev ate 
outstanding eontnbulions, which point toe wsy 
to further investigations Studies of the relation 
of phosphatase to bone growth have also thrown 
some hebl into a very obscure field and should be 
pursued furtb'*r The subject of traumatic bone 
sarcoma has made liule progress but it would 
seem very desirable that no r^ott of a suppo "d 
traumatic bone sarcoma should receive a Seanrig 
unless tfiecJbchas been ngidJy scrutinized dccord 
iftg to recognited mcdivotegal criteria ICo one 
has produced a bone sarcoma by trauma The 
relation 0/ irfection to bone tumors has seldom 
been cxmsidsred but many such tumors am m 
fccted from the first Some very interesting 
instances of two or even three bone sarcomas 
in the same family have been reported 
Accordingfy the R^tstry Carnm/ttee is <7 <- 
posed to Uroit the registration of cases in the 
future to those which pre env some unusual and 
lOatiucuve feature or m which special studies 
have been mvde in the field of etiology 



PLANS FOR 1939 CLINICAL CONGRESS IN PHILADELPHIA 


T he American College of Surgeons an- 
nounces the twenty-ninth annual Clini- 
cal Congress when the surgeons, medical 
schools, and hospitals of Philadelphia 
mil be hosts to interested visitors from all parts of 
the United States and Canada during the five 
days October 16-20 Preparations for the meet- 
ing are being carried forward under the leadership 
of a representative committee of Philadelphia sur- 
geons 


This group is assured of the full co-operation of 
the chmcians at the five medical schools and more 
than forty hospitals that wdll participate in the 
clinical program There will be provided an ample 
and well arranged schedule of operative clinics 
demonstrating the technique of a wide variety of 
surgical procedures The committee also plans to 
arrange a series of sjnnposia and demonstration 
clmics at the medical schools and in the larger 
hospitals for the presentation of all phases of the 
work which is being done in general surgery, neuro- 
surger}', traumatic surgerj', thoracic surgery, plas- 
tic surgery, orthopedic surgerjb gemto-unnary 
surgery, obstetrics and gynecology, and other 
allied specialties The programs will be so cor- 
related that the visiting surgeon may be assured of 
an opportunity to devote his time continuously to 
clinics dealing particularly with the special sub- 
jects in which he is most interested The final pro- 
gram will be pubhshed and classified according to 
the various specialties in order to aid the visiting 
surgeon in the selection of the clinics which he 
desires to attend. 

A preliminary schedule of the operative clinics 
and demonstrations is being prepared by the com- 
mittee for publication in the June issue of Sur- 
gery, Gynecology and Obstetrics and the 

ttlhlm of the College Climes null be arranged 
or each day of the meeting beginning Monday 
aitemoon and continuing each morning and after- 
noon of the following four days All departments 
wtU be represented therein. 

•the Executive Committee of the Board of Re- 
gents is jneparing programs for the scientific ses- 
«ons to be held each evening. At the opening 


delivw the Presidential Address, and the new 
cere Dr. George P Muller, of Philadelphia, 
Presi^nt Dr. Henry W. Cave, New York, and 
t' Robertson, Toronto, vice-presi- 

nts v.ill be inaugurated. The 1939 class of ini- 


tiates will be received into fellowship at this 
meeting On Tuesday, Wednesday, and Thurs- 
day evenings eminent surgeons of the United 
States and Canada, together with a number of 
visiting surgeons from foreign countries, will pre- 
sent and discuss papers dealing with surgical sub- 
jects of timely importance 

Special attention is being given by sub-commil- 
tees on ophthalmology' and otolaryngology in ar- 
ranging complete programs on these subjects It 
is planned to hold clinical demonstrations at head- 
quarters each morning and operative clinics and 
demonstrations at the local hospitals in the after- 
noons for those interested in these specialties 
Evening sessions will also be held at headquarters, 
at which visiting ophthalmologists and otolaryn- 
gologists ivill present papers of special interest 
Other features of the 1939 Clinical Congress 
will include afternoon conferences and symposia 
dealing with cancer, obstetrics and gynecology, 
fractures and traumatic surgery, urology, and 
other subjects An extensive series of round- 
table conferences are to be held at headquarters 
each day These conferences will cover a ivide 
vanety of important subjects of vital interest 
The annual hospital conference will open the 
Congress vdth a session at 10 o’clock on Monday 
morning when the approved list of hospitals, can- 
cer clinics and medical sendees m industry will be 
announced A list of hospitals approved for grad- 
uate training in surgery i\tII also be announced at 
this meeting In keeping with the importance of 
these programs of the College, there will be held a 
series of round table conferences and practical 
demonstrations, both at headquarters and in the 
local hospitals, dealing vdth the many problems 
related to hospital efficiency, management, and 
education It is proposed to make this year’s ses- 
sion of wdde interest and practical character 
through a careful selection of subj'ects to be pre- 
sented and discussed by surgeons and hospital 
executives Particular emphasis wall be directed 
toward the educational programs of hospitals 
in the training of surgeons 

Headquarters for the Congress will be estab- 
lished at the Bellevuie-Stratford Hotel where the 
several meeting rooms on the top floor have been 
reserved for conferences, symiposia, and clinical 
assemblies The evening scientific sessions will be 
held at Irvdne Hall on the campus of the Univer- 
sity' of Pennsylvama, for which special bus trans- 
portation is being arranged 
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The Technical Exhibition mil be located on the 
fir$t floor in the Grand Ballroom its large {o>ers, 
and adjacent rooms Here also will be placed the 
registration and clinic ticket bureaus, and the bul 
letin boards on which the dailv clinical program 
for the follOM-ing da> will be posted each afiei 
noon Leading manufacturers of surgical lostni 
ments, x ray equipment operating room lights, 
hospital apparatus of all kinds, ligatures dress 
mgs pharmaceuticals, and publishers of medical 
books will be represented 

The hospitals and medical schools o! Philadel 
phia afford accommodations for large numbers of 
visiting surgeons, but to insure against overcrowd 
mg attendance at the Congress will be limited to 
a number that can be comfortabU accommodated 
at the clinics It is etpected and urged there 
fore, that those surgeons who wish to attend the 
Congress will register in advance 
A r^istration fee of ffve dollars is required of 
each surgeon aUerduvg the Clinical Congress A 
formal receipt for the fee is issued to each surgeon 
registering in advance, which receipt is to be ex 
changed for general admission card upon his reg 
istration at headquarters This card is non 
transferable and must be presented in order to 
secure clinic tickets and for admission to the eve 
Ring meetings and other scientiffc sessions 
Admittance to dimes and demonstrations at 
the hospitals will be controlled by means of special 
clinic tickets Such a plan provides the only effi 
cient means for the distribution of the visiting 
surgeons among the several clinics and insures 
against overcrowding as the number of Mckets 
issued for any clinic will be limited to the capacity 
of the room in which that clinic is given 
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The Technical Exhibition will be located on the 
hrst floor in the Grand Ballroom, Us large fo ers, 
and adjacent rooms Here also will be placed the 
registration and clinic ticket bureaus, and tbebul 
letin boards on ivhich the dailj clinical program 
for the following dlay mil be posted each, after 
noon Leading manufacturers of surgical instru 
ments, x raj equipment, operating room lights, 
hospital apparatus of all kinds, Lgature>, dress 
mgs, pharmaceuticals, and publishers of medical 
books will be represented 
The hospitaU and medical scbooN of Philadel 
phia afford accommodations for large numbers of 
visiting surgeons, but to insure against overcrowd 
ing, attendance at the Congress mil be limited to 
a number that can be comfortabl> accommodated 
at the clinics It is expected and urged, there 
fore, that those surgeons who wish to attend the 
Congress will register in advance 
A regwtcatioa f^e of five dollars is required of 
each surgeon attending the Clinical Congress A 
formal rcLCipt for the rce is issued to each surgeon 
registering m advance, which receipt is to be ex 
changed (or general admission tara upon his reg 
isltaiion at headquarters This card »s two 
transferable and must be presented in order to 
secure dime tickets and for admission to the eve 
niog meetings and other scientific sessions 
Admittance to clinics and demonstrations at 
the hospitals will be controlled bv means of speaal 
clinic tickets Such a plan provides the on1> effi 
cient means for the distribution of the vasiting 
surgeons among the several clinics, and insures 
against overcrowding a> the number of tickets 
issued for an) clinic will be limited tothecapaaty 
of the room in which that clinic is given 
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THE SURGICAL TREATMENT OF CHRONIC 
CONSTRICTIVE PERICARDITIS 


GEORGE J HEUER. M D., F.A.C.S , and HAROLD J STEWART, M D , 

New York, New York 


I N previous communications^ the authors 
presented a study of the circulation in 9 
patients with chronic constrictive peri- 
carditis. At the time, 6 of the 9 patients 
had been subjected to the operation of de- 
cortication of the heart so that it was possible 
in two-thirds of the number to compare the 
measurements of the circulation before and 
after the heart had been partially freed of its 
constricting envelope Briefly, it was found in 
this group of patients that the arteriovenous 
oxygen difference was increased, the venous 
pressure elevated, and the circulation time 
prolonged, while the cardiac output per min- 
ute, the stroke volume, and the cardiac index 
(cardiac output in liters per square meter of 
body surface per minute) were diminished 
In the 6 patients subjected to subtotal peri- 
cardiectomy, these values tended to, or ac- 
tually did, return to normal The plan fol- 
lowed in making these observations and the 
methods employed are detailed in these com- 
munications. These observations have added 
to our knowledge of the pathological physi- 
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ology of a disease which, in this country, has 
been studied particularly by White, White 
and Churchill, Beck and his associates, and 
Burwell and Blalock The clinical manifesta- 
tions of this s3mdrome have been well de- 
scribed by White, and it may he of interest 
again to bring together briefly the symptoms 
and physical signs which have contributed to- 
ward our recognition of this disease 
The diagnosis of chronic constrictive peri- 
carditis should be considered in the presence 
of signs of congestive heart failure not asso- 
ciated with the common etiological causes. 
Organic valvular lesions have conspicuously 
been absent Enlargement of the liver and 
ascites usually are present. Edema of the ex- 
tremities and pleural effusions occur, but less 
frequently Distention of the peripheral 
veins is a constant finding The cardiac sil- 
houette may be small, approximately normal, 
or moderately large. The paradoxical pulse 
has been present in every case in our experi- 
ence. The pulse usually is small in volume, 
the blood pressure and pulse pressure low. 
The point of maximal impulse of the heart 
may not shift Under the fluoroscope. de- 
crease in or absence of motion of the several 
chambers of the heart may be observed, and 
absence of sitting of the heart may be con- 
firmed. Calcification of the pericardium may 
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tissues and body cavities had been removed 
as much as possible. 

AJ«:STHESIA 

Of the 7 patients subjected to operation, 4 
were anesthetized by the simple open drop 
ether method, 2 with drop ether administered 
through an intratracheal tube (Magill) and i, 
with an ethylene-oxj’^gen-ether mixture. All 
the anesthesias were smooth, satisfactory, and 
without cyanosis In 3 of the 5 patients m 
whom the intratracheal method was not em- 
ployed, the left pleura was slightly torn in 
exposing the pericardium The small open- 
ings were immediately closed with fine silk and 
neither cardiac nor respiratory upsets occurred 
as a result of these misadventures In the 2 
cases in which the intratracheal method was 
used, the pleura was not torn In all cases the 
pulse was rapid, ranging between 100 and 160, 
in the majority being 130 or over. It was 
usually not only rapid but in 2 cases irregular 
in rhythm. On the other hand, the respira- 
tion remained regular, adequate, and unac- 
companied by cyanosis WTiile our experience 
IS too limited to compare different methods 
of anesthesia m the operation of pericardiec- 
tomy, it can be said that ether has been highly 
satisfactory In no case did we have the 
slightest anxiety regarding this part of the 
procedure. While we did not use intra- 
tracheal anesthesia in the majority of cases 
and our patients failed to suffer arty ill effects 
from the slight opening of the pleura in 3 
instances, we are inclined to think that intra- 
tracheal anesthesia is desirable Our ex- 
perience would indicate that in spite of the 
greatest care, the left pleura particularly is 
likely to be opened in exposing the peri- 
cardium for resection; and that the opening 
might be sufficiently large to cause respiratory 
embarrassment 

^^yicwing the literature on this phase of 
the subject it appears that Schmieden, who 
has had the largest experience of any single 
individual abroad, favors local anesthesia He 
IS of the opinion that the difficulties of the 
operation are greatl}’^ diminished by its use 
and it is web tolerated by the patient since 
the pericardium and cardiac musculature are 
completely insensitive. Churchill favors intra- 


tracheal ether anesthesia, believing it desir- 
able to employ general rather than local anes- 
thesia because of the magnitude of the opera- 
tive procedure and the possibilities of tearing 
the heart muscle and opening one or both 
pleural cavities Beck raised the question 
whether the exposure of the heart and great 
vessels to atmospheric pressure was not harm- 
ful and concluded from his e.xperimental work 
that this “pneumocardiac tamponade” caused 
a dangerous reduction in cardiac output. As 
a result he suggested a revival of the Sauer- 
bruch negative pressure chamber in operations 
of this sort Beck’s view that failure of the 
peripheral circulation due to a reduced filling 
of the heart is a dangerous aspect of the opera- 
tion is opposed by that of Churchill xvho finds 
that the real hazard of the operation lies in the 
possible overfilling of a weakened heart sud- 
denly released from the support of its surround- 
ing pericardium. Mindful of the two views we 
have, in our 7 cases, made particularly careful 
observations during the course of the operative 
procedure ■when the heart and great vessels 
were exposed to atmospheric pressure. We 
have been unable to determine that such ex- 
posure during the operation was harmful. On 
the other hand, the rapid enlargement of the 
heart after the removal of the pericardium, 
causing it to herniate through the pericardial 
defect, has been at times distinctly ffisquieting 
and has caused us to fear that the heart was 
being subjected to too great a strain, Church- 
ill operates with patients in the semi-sitting 
position and keeps them semi-upright during 
their convalescence with the idea of reducing 
the venous return to the heart during and im- 
mediately after operation In 7 patients we 
have seen no ill effects from a recumbent po- 
sition during the operation and postoperative 
period Nevertheless, we think that Church- 
ill’s point is well taken; and certainly condi- 
tions should be such as to permit changes in 
the position of the patient on the operating 
table and in the wards. 

A study of the cases reported in the litera- 
ture shows, as preffiously noted, that of the 
143 patients subjected to operation, 19 died 
upon the operating table and 28 died during 
the immediate postoperative period Of the 
former, some data regarding the cause of 
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be see/j, or speaal x ray studies, pacttaiUrly 
lateral views ma> be necessary todemonstiste 
it The electrocardiograms are of low voltage 
of the and T waves, and the latter maj 
be “cove” m form m leads I and 7 / ‘Hie 
electrical axis maj not shift or raaj shift onlj 
sbghtly, but too much emphasis is not to be 
placed upon this finding There nia> be sbght 
left or slight nght axis deviation Normal 
sinus rhythm is usually present although 
auricular fibrillation may occur Since 3 of 
our patients were observed during the stage of 
acute pericarditis with pericardial effusion 
and followed through the successiv e stages of 
absorption of fluid and constriction of the 
pericardium, this sequence of events probably 
is not uncommon T^fients with pencardiaj 
effusion in the absence of rheumatic heart 
disease should be kept under observation in 
order to detect the development 0/ constnc- 
tvve pericarditis Tuberculosis as a cause of 
the disease was proved in only i of the 7 pa 
tietits subjected to operation IVe have al 
ready called attention to the pathological 
physiology of the circulation in this disease 
The surreal treatment of chronic ton 
stnctive pericarditis dates back to 1013 ^hen 
Rehn and Sauerbcuch both resected the pen 
cardium for this disease Schmieden followed 
their leadm igrS and has not only raainfained 
bis interest in the surgical aspect of this ojti 
ditwn, but has stimulated other surgeons 
abroad In this country, Churchill m Boston 
was the first to perform the operation, and he 
Beck in Cleveland, and Blalock m Nashville, 
have shown particular interest in the subjctt 
\Miile the results of surgical treatment un 
doubtedly are striking a study of the cases of 
patients subjected to surgery as reported m 
the literature shows that the pnmarv mor 
tality following, decortication of the heart is 
stiff high ('33 per cent) Of the t4j cases we 
have assembied (.exdusive of our 19 

died upon the operating table and 28 died 
during the immediate postoperative period, 
m short one third of the entire number sub 
jected to operation It becomes, then of im 
portance to discover, if possible the factors 
concerned in the immediate mortality as wdl 
as those which influenced the late results 
It IS with the hope of adding to the general 


knowledge of the surgical treatment of chronic 
ton>tnctne pericarditis that we report our 
own experiences and our study of the litera 
ture IVc shall omit further reference to the 
historical aspects of the subject which have 
been covered so ably by White 
Of the g patients with chrome constricU\e 
pencarditis whom we have studied, 7 have 
been subjected to the operation of pencardiec 
tomy All the patients have recovered from 
operation Three patients are cured in the 
sense that their symptoms and signs have dis 
appeared and thev are able to lead normal 
active lives, 3 patients are markedly im 
proved and i patient is unproved although 
sufhcient time has not elapsed accurately to 
evaluate the results of operation 

PRE OPERATIVE TREVTUENT 
The pre operative medical treatment we 
have used is similar to that in the treatment of 
heart failure due to other causes The patients 
are kept in bed, giv en a lo w salt diet (2 0 grams 
daily; and a limited amount of fluids (saoo 
cubic centimeters) A high protein diet has 
been giiea because it was indicated in a pa 
tients due to the low value ol their serum 
proteins and because in the others, it seemed 
advisable to maintain the level of the senim 
proleiits in order to hold fluids in the blood 
stream. Of the drugs used to mobilire fluids, 
mercupunn has been found to be the most 
satisfactory It usually is given mao cubic 
centimeter dosC'- intravenously at 3 day mtet 
vals To some patients ammonium chloride 
3 grams per day, was given at the same tune to 
enhance the uiuretic eSect Tbtotalciw , 5 
grams daily, urea, 30 cubic centimeters of a 
50 per cent solution, twice dailv and anuno 
phyihn o t gram tYaet tirfes yier day were all 
tned but with less effect From our obsrrva 
tions the use of digitalis appears to be comra 
mdicated jn the medt'-al treatment of these 
patients Nevertheless, it seems necessary 
in those patients exhibiting auricular fibrilla 
twn to give this drug in adequate amounts to 
keep the vcnWicufar w-tc 'bw Abdomnal 
and thoraac paracenteses were resorted to 
when fluid could njt be removed by other 
meaaWTes Patients were not subjected to 
operation until fluid-, accumulated m the 
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Fig 1 The skin incision used in the approach to the 
pencardium A flap of the rnajor pectoral muscle of equal 
size IS reflected laterally u ith the skin flap 



i' 


1 ig 2 Skin-muscle flap reflected latcrailj 1 hi second to 
lifth costal cartilages, mclusiic, uilh adjacent segment of 
nb are resected subpcrichondnallj and subperiostcally 
kn incision is carried through intercostal musclesnhich arc 
reflected lateral!) as an additional flap 



Fig 3 Pericardium exposed An incision is made through 
It over left ventricle, a cleavage plane between it and car- 
diac muscle IS established Mobilization of pencardium is 
earned out with knife, scissors, or blunt dissection 



Fig 4 The resection of the pericardium completed 
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death appear m la, of the latter, m 23 It 
does not appear from these data that ones 
thesia was responsible for the deaths Hiese 
findings together with our own eTpencnce 
indicate that anesthesia, excepting by those 
in desperate condition, is well tolerated by pa- 
tients With constrictive pericarditis 

APPROACH TO AJJD i:XPOSDSE OP HEART 

A greater part of the ventral surface of the 
heart may be exposed b> an approach upon 
the left side ol the thorar, and at th^* pnmarv 
operation a skin muscle flap is reflected upon 
tks side The position and extent of the flap 
tnai be determined bj the position of the 
heart with reference to the overlving costal 
cartilages and ribs as shown in the \ rav film 
We ha\e found it desirable to expose the 
heart from its base to its apex, and to do so it 
ma> be necessary to resect induiivelj the 
second to the hftfa, the third to the sixth, or 
the second to the sixth costal cartilages and 
segments of the adjoining ribs The skm mus 
cle flap IS formed by masions which overhe 
respectively the uppermost and lowermost 
costal cartilages to be resected and which are 
connected by a vertic^ inasion corresponding 
with the miosternaf fine (fig j) The major 
pectoral muscle is freed from the sternum and 
nbs and reflected laterally with the skm flap 
The costal curtilages and segments of the 
corresponding ribs are resected (Fig 2) Thus 
far we have done a subperichondnal and sub 
periosteal resectioi and hs\e preirened the 
intercostal muscles, which are divided at the 
left sternal border and together with the 
posterior perichondriun and periostejm are 
reflected lateraU> as an additional flap The 
dissection is then earned down to the pen- 
cardium along the left sternal bJrder and the 
fat and connective tissue overlying it are 
carefully freed and stripped lateraHj carrying 
with them the reflection of the left pleura It 
is during the course 0/ this maneuver that 
the left pleura may be torn arid, therefore, it 
should he earned out s'oiWy and ca^eiubj 
The pericardium is freed to the Jeft latend 
border of the heart from the apex to the base 
in the (.our e of winch the left phreiac ame 
may he brought into view H-vnng exposed 
the left pericardium, a similar procedure is 


carried out over the right heart and to its 
nght border In doing so the heart is de 
pressed so as to create a space between it and 
the stetnum, sufliaent to allow the sabse 
quent resection of the pericardium In 6 of 
the 7 patients subjected to ptncardiectomy, 
It was possible to resect the pericardium over 
the right heart without resecting any portion 
of the sternum, in 1 use (Case 7) the resec 
tion of the left half of the sternum seemed 
neassary to obtain sufliaent erposure 
A review of the literature shows that «ur 
geons interested in the treatment of this dis 
ease are m agretment that the pnmarv ap 
proach to the heart should be upon the left 
side, and that a right «ided approach should 
be reserved for cases in which at the pnnary 
operation the pericardium over the right 
ventricle cannot satisfactorily be mohjhred 
Schnueden and Churchill favor the complete 
resection 0/ the bony thoracic wall over the 
heart rather than a suipcriostea) and sub* 
penchondnal resection, believing it desirable 
that a mobile thoracii. wall over the heart 
should be maintained In our own case«, the 
nbs aud costa] cartilages have reformed with 
the restoration 0! the normal thotaoc wallf a 
condition which thus farm our experience has 
setmed consistent with satisfactory late le 
suits Churchill and others proceed at once 
to the resection of the left hall of the sternum 
finding that the additional trauma involved 
is compensated for by the greater ease in er 
fWauro of the nght heart 

RESfcCTIOK or THfc PERICARDIUK 
It bj5 been our practice alter fUIy ej?io«ing 
the peocardium, to incise it over the left 
ventricle and devote such as taij he 
necessary in establishing the most satisfactoiy 
cleavage plane between it and the heart mus- 
ITig S'' k" cases a satisfactory 

cleavage plane is at once evident and the mo- 
bilization of the pericardium may be {^ro 
ceeded with at once Again there may appear 
to be comp'e’e betveen pericardium 

and myocardium making the dissection of the 
pericardium a tune consunimg matter In 
stane ca-*s the ppcicardiura is thickened ana 
fibrous but not calafied m other cases almost 
a complrt, bony ?hcn, m stUl others a hbrous 
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Fig 6 Case I Infra-red photographs show mg the gradual disappear- 
ance of the venous congestion a, left, December 9, 1936, taken about 
10 months after operation, b, November 30, 1937, taken about 22 
months after operation Improvement m this patient w as slow but she 
IS now “cured ” 


tion between pericardium and myocardium 
well ahead of the cut edge of the pericardium 
so as to maintain a flap of this structure Avhich 
we could bring against, and suture to, the 
w 'u was inadvertently torn 

We have also at times abandoned the attempt 
to separate a plaque of calcification or a par- 
ticularly adherent piece of pericardium from 
e heart, thinking it better to leave it as a 
patch on the muscle than to risk injury to the 
emt muscle in an attempt to remove it (Fig 4) 
How much of the pericardium it is necessarj' 
“ remove in order to achieve satisfactorj^ re- 
su ts IS a difficult question We have removed 


as completely as possible the pericardium 
over the left and right ventricles, but have 
not attempted to remove the adherent peri- 
cardium over the auricles An effort has been 
made to free the apex, and if possible the dis- 
section is carried well down on the diaphrag- 
matic portion of the pericardium. No attempt 
has been made to go beyond the right auriculo- 
ventricular groove, nor have we attempted to 
free the great vessels at the base. Schmieden 
first removes the pericardium over the left 
ventricle and believes the primary removal of 
the pericardium over the right ventricle is 
dangerous, for the sudden release of the thin- 
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Iig 5 Cate I Studies of (he circulation before and after operation These in 
dude obsenationson the nrculalion tune cardiac output and venous pressure Cer 
tain clinical observations before and after operation also are not^ 


membrane containing areas or plaqueo of 
calcification of various sue and distribution 
Calahed areas maj be present over the right 
\entncle but not o\er the left maj occur 
chiefly over the apex and diaphragmatic bor 
der of the heart or surround the great vessels 
at the base They may be sqiarated easily 
from the heart muscle or may extend into and 
involve the heart muscle It is evident from 
these considerations that the resection of the 
pericardium may not be too difficult, or it 
may be extremely difficult and dangerous 
It has seemed best to us to dissect the pen 
cardium off of the left ventricle first and for 
the reason that there is less likelihood of tear 
mg into the left than the right ventnde in 
starting the mobilization of the pericardium 
There is also less danger of overdilatation of 
the left than the right heart The mobdiza 
tion is carried lateralward so as to free the 


apex and left border of the heart, upward to 
the base of the heart, and downward to the 
diaphragm A region where particular care 
Is desirable u» the interventricular groove con 
taming the descending branch of the left 
coronary artery It is here that adhesions 
between pericardium and myocardium may 
be particularly dense and it is possible as in 
one case in our experience that a part of the 
artery may be dissected out of its bed with 
the pencardium, the division of which might 
senouslv interfere with the circulation of the 
heart Having safely crossed the interv en tricu 
lar groove the mobiluation of the pericardium 
Is carried out ov er the right heart to the right, 
if possible to the right aunculoventncular 
groove, upward to the base of the heart and 
downward to the diaphragm It has seemed 
easiest to resect the pericardium in fragments 
but wc have always carried the line of separa 
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Fig 8 Case 2 Studies of the circulation and notation of the prominent physical 
signs before and after operation 


the heart occurred not infrequently, and in upon the operating table shows that in 7 no 
the majority of cases the dilatation of the data referable to death are given while in 12 
right ventricle and its herniation through the some data appear which might suggest the 
pericardial defect added to the difficulties of cause of death. Of these 12 deaths, 4 were 
the procedure The manipulations necessary the result of injury to the auricle (i) or ven- 
in the mobilization and removal of the peri- tricle (3) , in 3 it was the result of, or at least 
cardium certainly play a role in the irregu- associated with, the overdilatation of the 
larity of cardiac action All the circumstances right ventricle, in 2 it was ascribed to “cardiac 
tend to urge the operator to hurry and finish failure” and “ventricular fibrillation” and 
the operation— but it is a tendency to be re- i was the result of pressure pneumothorax 
sisted It has seemed to us wise to pause The 2 remaining patients are described as 
periodically in the course of the operation in “extremely weak and cyanosed” and in 
some cases, in order to allow the heart to “critical condition” when subjected to opera- 
regain a more normal rhythm tion Of the 28 patients who died after 

_ That great care in the operative procedure operation, data regarding the cause of death 
IS of importance in the success of the surgical are lacking in 5. Of the 23 cases in which 
treatment of chronic constrictive pericarditis some data are available, death was due to 
IS evident from a surv-ey of the literature A injurj^ to the ventricle during operation in 2, 
study of the records of 19 patients who died to wound complications (infection, empyema) 
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Fig 7 Can I Roeolgcorgnois of cMt before »nd after operition a left 
January 37 1935 taltm the day before operation shonars the cardiac shadow and 
pleural effusion b December t6 1937 ukeh ra months alter operation when dej.ie 
hated as eareii The earlier * ray pKture* taken before operation are not repro. 
duceff because the pieural cdusioq ob>eured the cardiac outline 


ailed right \entricle at a time when the left 
ventricle i& still supported, ma) lead to Us 
sudden dilatation and even rupture He at 
tributes a death on the operating table to such 
an Q\erdilatation Churchill, Cutler, and 
Beclr are in ageeeroent with Schmieden Bor 
well ard Blalock although admitting the 
theoretical possibilities, ha\efsihd tooteerve 
any harmful effects in cases in tihich the right 
\entncle was first subjected to decortication 
With regard to the extent of the decortica 
tion, Schmieden states that it is more im 
poitant to consider what parts of the thick 
ened pericardium should be allowed to remain 
to support the weakened heart than how much 
should be remov ed Because of the danger of 
acute tricuspid insufficiency and to avoid a 
defiaency of the aunculovcntncufar valves 
leading to inflow venous congestion, Schmieden 
states that the decortiiJition should not be 
earned beyond the coronary sulcus He ejn 
phastzes aI»o the liberation 0/ the apet of the 
heart which ma> be firmly fixed w the dia 
phragm a condition which prevents normal 
systolic contraction 11 the apex cannot be 
Iiberitcd he advoutes a left phrenicectomj 
Churchill points out that the sukus formed b> 
thp descending branch of the left totopaty 
artery u apt to be the site of unusually dense 
adhesions and that great care should be « 


erased m this region to prevent injury to this 
important artery He is of the opinion that 
the mobdizatjon of the right aunc-ular groove 
ts an important step in the operation, indeed 
a “cruaal” step m relieving obstruction to 
right ventricular filling Several authors have 
referred to the importance of removing the 
scar about the vena cava, but BurweH and 
Blalodw have made no attempt to itmtAt it 
and have observed improvement in most of 
their cases 

Not only may the decortication of the 
heart be of itself a tedious and dangerous 
procedure but it is made more so because of 
the necessity of opi-raling upon an organ in 
Constant motion and one very sensitive to 
extemat stimuli In the 7 patients subjected 
to operation the heart beat as counted at 
the vvnst, varied between too and 160 and in 
all cases was over 130 during the greater 
period of tbe operation In 2 ca«cs the heart 
action % as fajrl/ regular 10 5 markedly ir 
cegiihtr In some cases there were periods of 
paroxysmal tachycardia in others transient 
ventricular fibrillation in still others such 
complete loss of rhvtfwn that the cardiac 
actioti could be dcscnbed only as complete 
arrhythmu ’ Periods of transient stoppage of 
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in 5, to acute cardiac failure (variously desig- 
nated “acute failure” , “myocardial weakness” , 
“acute dilatation”) within 48 hours of opera- 
tion in 6, to late cardiac failure (18 days to 2 
months) in 4; to tuberculosis in 2; and to a 
variety of causes (“angina,” “cachexia,” 
“exhaustion,” “sudden no data”) in 4 A 
summary of these findings shows that of 35 
patients in whom data regarding death are 
available, 26 died upon the operating table or 
within 48 hours of operation, and of these 6 
died as a result of injury to the heart during 
operation, 6 died of wound complications 
(infection, 5, pressure pneumothorax, i), n 
died from acute cardiac failure, and 3 died 
without explanation other than that they 
were desperate surgical risks when subjected 
to operation Almost one-half the deaths, 
then, were purely surgical and possibly avoid- 
able, one-half were due to acute cardiac failure 
ivhich immediately followed and well may 
have been the result of the surgical procedure 
i^Tiether some of these deaths might not have 
been averted by gentler manipulations at the 
time of operation is problematical 

CLOSURE 

In the 7 patients whom we have subjected 
to operation, bleeding has been controlled as 
perfectly as possible and closure of the large 
wound has been with silk and without drain- 
age In 6 cases, healing of the wound has 
been per primam; in i case a hematoma de- 
veloped in the lower part of the wound fol- 
low’ed by a localized, superficial infection 
which did not jeopardize the wound as a 
whole In this case there also developed a 
moderate sized left hemothorax complica- 
tions the result of imperfect hemostasis In 
the closure of the wound we have retained all 
the layers reflected, first resutunng the inter- 
costal muscles and posterior perichondrium 
at the sternal border, then the major pectoral 
muscle, and finally the subcutaneous layer and 
skin Schmieden not only resects completely 
the bony thoracic wall but excises the major 
pectoral muscle, using only the skin and sub- 
cutaneous tissue to cover the heart Churchill 
resects the bony thoracic wall but retains the 
pectoral muscle Both surgeons think a 
mobile thoracic wall over the decorticated 



Fig II Case 2 October 20, 1936 Photograph taken 
about 5 months after operation shoning the scar of opera- 
tion 


heart is desirable Our experience thus far in 
cases followed over 2 years indicates that the 
reformation of a rigid thoracic wall is not in- 
compatible with satisfactory results 

POSTOPERATHCE TREATMENT 

Five of our 7 cases had a surprisingly smooth 
postoperative convalescence and neither an 
oxygen tent nor any special form of post- 
operative therapy seemed indicated Two 
patients were somewhat cyanotic soon after 
their return to the w'ard and were placed in an 
ox)’’gen tent for a few hours One patient, as 
previously noted, developed a hemothorax 
for which aspiration was performed. The 
same patient developed a local superficial 
rvound infection which closed up under ap- 
propriate treatment Subsequent to the 
immediate postoperative period the diet and 
salt and fluid intake prescribed before opera- 
tion were continued for a time, as W'cre di- 
uretics when indicated. Three patients were 
found not to require them, 4 were given 
rveekly injections of mercupurin, and i, urea, 
after they had been ambulator}'- Churchill 
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Tia 9 Caic ^ lAfn red pbotoeraphsthouinc the Uriksnscbangft in the super 
ncialvenousbedfolWtngpenc-trdie^t^'ny s M«y lo 193^ tal.ea before opera 
tion b June so 19J6 lalen 3 »eek» alter operation e \pril 6 *937 taken to 
months alter operation Note also the diaappeararice of <he ascites and the remark 
ablegnsivtJi 0/ the girl nhicbhas ule» place dun»g this short period 
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Fig 13 Case 2 Roentgenograms of chest before and after operation Companson 
of b (September 22, 1938) taken 22 months after operation iMth a, left (November 
II, 1936), taken before operation shorts a decrease in the cardiac silhouette 


tias 4 months’ pregnant, had a marked pallor and gressive enlargement of the abdomen occurred She, 
enlargement of the spleen The cardiac rate it as therefore, reentered the hospital on December 3, 
rapid but there tt ere no signs of heart failure Blood i 93 S On admission dyspnea, cyanosis, and orthop- 
cultures taken on March 21 and again a tteek later nea vtere noted, marked distention of the veins of 
t\ere positive for Streptococcus vindans in small the neck, signs of a large amount of fluid m the chest, 
numbers A roentgenogram of the chest failed to moist rales over the bases of both lungs, marked 
show evidence of pulmonary tuberculosis , the car- ascites, marked enlargement of the liver and edema 
diac shadow was not remarkable except for a promt- of the legs The heart sounds were faint, the rhythm 
nence along the left ventricular border The urine rapid and regular, the pulse markedly paradoxical 
contained albumin, red blood cells and a moderate Special studies showed an increase in venous pres- 
number of granular and cellular casts sure, a diminished cardiac output, and a delayed 

Within 6 weeks of her admission certain changes circulation time (Fig 3) 
jn her physical condition had become manifest The diagnosis of constrictive pericarditis in this 
There was increasing distention of the veins of the case seemed positive, and operation was deemed 
neck, the appearance of rales at the bases of both advisable The patient was given a diet containing 

lungs, progressive enlargement of the liver, and soft 2 grams of salt, her fluid intake was restricted, am- 

pittmg edema of the legs The radial pulse had be- monium chloride and mercupunn were administered 
come paradoxical in quality On May 12, 1933, the Abdominal paracentesis was performed on December 
patient left the hospital against advice but returned s, and 4000 cubic centimeters of fluid was withdrawn 
in 2 weeks with cyanosis, swelling of the ankles, and Thoracentesis was performed on seven occasions and 
weakness Examination at this time showed dysp- on each 1000 to 1300 cubic centimeters of fluid was 

nea, cyanosis, distention of the veins of the neck and withdrawn from the chest The sediment from both 

effusion The heart was not remark- abdominal and thoracic fluid was injected into 

able, the pulse paradoxical The liver was enlarged, guinea pigs with negative results for tuberculosis 
the uterus corresponded with that of a 7 months’ As a result of all these measures the patient lost 14 
pregnane}', there was no ascites The legs were kilograms in weight but later regained the weight 
®^®®atous At rest in bed the pulse remained rapid. Operation was performed on Januaiy- 28, 1936, 
the dyspnea and cyanosis persisted She was digital- under eth}lene anesthesia skin muscle flap was 
ized rapidly over a period of 24 hours after which a reflected upon the left side and the second, third, 

maintenance dose was continued for 2 weeks The fourth, fifth, and si.xth costal cartilages and the ad- 

urug had no effect either on the pulse rate or daily jo.ning ribs were resected The pencardium was 

of urine On June 17, 1933, the patient went e.xposed, was grayish white in color and appeared 

mto labor spontaneously and after 8 hours was de- greatly thickened When incised, the pericardium 

ivered of a living premature infant The puerper- w as found to be densely adherent to the heart but a 

lum was uneventful line of cleavage was established An area of pericar- 

unjuh 12, 1935, she again insisted on leaving the dium 10 centimeters by 113 centimeters was re- 

ospital She remained in bed at home for 2 months, moved The excision extended to the left border of 

. ^ 8°^ op and was moderately active Her symp- the left ventricle including the apex, to the right 

ms 01 dyspnea and weakness increased and a pro- auriculoventncular sulcus, well up to the base of the 
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Fig Cam } ^t(;<Ues of Uio cucubfinn btfore and after operation The cir 
culation time was obUmed with ether because the patient was sensitive to decto in 
Tthrr time la shorter (hdn deiholia tone since (he former i arm to lung 
and the latter arm to tongue 


routinely places his patients in an ox>^n 
tent after operation but discontinues its use 
in. a fe« davs He avoids transfusions and 
drugs as much as possible jn the postoperative 
period 


CITATION OF CASES 

CA..E t \ R Hutorv No 01648 femafe aged 
29 years was first admitted to the New 'iorX Ho 

pital March i* 1035 Four months before admi^ 
ston she began to sofer from nau « vom ting and 
weakness Fhvsical examination showed that she 
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Fig 1$ Case 4 Roentgenograms of chest Left, December S, 1936, taken before 
operation. Right, January 29, 1938, taken 13 months after operation The shadow 
due to pleural eBusion persists 


the liver big and extending 8 centimeters below the 
nght costal margin There was no edema of the legs 
the lungs appeared normal The heart did not ap- 
pear enlarged, the sounds were distant but otherwise 
normal The rate was 126 per minute, the rhythm 
re^lar. The blood pressure was 88/52, the pulse 
uennitely paradoxical Fluoroscopy showed a small 
heart with marked diminution m the amplitude of 
cardiac contractions. X-ray films showed calcifica- 
tion of the pericardium over the right and the lower 
part of the left ventricle Special studies of the circu- 
htion showed increased venous pressure, delayed 
circulation time, and diminished cardiac output A 
positive diagnosis of chronic constrictive pericarditis 
and operation advised (Figs 8, 9, and 10) 
pre-opera tive treatment consisted in complete 
’h ted, a diet containing 2 grams of salt, re- 
ricted fluid intake, and the administration of mer- 
aminophydhn The drugs induced only' 
>gnt diuresis and the result of pre-operative treat- 
ent w'as only slight decrease in the ascites Opera- 
on was performed June 5, 1936, under ether anes- 
sid j ^hscle flap W’as reflected over the left 
rar? second, third, fourth, and fifth costal 

and adjoining nbs were resected The 
exposed and appeared greyish white 
greatly thickened An incision w’as 
] ® through It and it was found that w'hile the two 

pericardium were adherent, the adhe- 
Particularly dense, a cleavage plane 
and ’■”®rtfore easily established and the mobilization 
nld the pericardium comparatively sim- 

ttTd cif the extensive calcification of the pen- 

cssar^mx instruments were occasionally nec- 
atid 1,^"® pericardium was removed over the left 
timpt'®°*' ''nntricles, an area 6 centimeters by 7 cen- 
ns subsequently measured, being resected 
tbviw herniated markedly, but its rate and 
cWpi”* ffunitied satisfactory The wound was 
Gross and microscopic e\- 
>on of the excised pericardium showed a struc- 


ture 3 millimeters in thickness W'lth extensive calcifi- 
cation but no evidence of tuberculosis 

The postoperative course was remarkably smooth 
and uneventful Within a month after operation the 
venous distention had decreased markedly, the pulse 
had ceased to be paradoxical, the liver had decreased 
in size, and the ascites had almost disappeared The 
patient was discharged on the twenty-eighth post- 
operative day She returned from time to time for 
re-examination Her improvement continued, she 
developed physically in a remarkable way, and 
gained greatly m weight. At the present time (No- 
vember 17, 1938) 2^ years after operation, she is a 
normal healthy girl leading an active life and able to 
engage in vigorous athletics Careful examination re- 
veals no symptoms or signs of heart failure (Fig ii) 
Case 3 W M , History No 103699, a male aged 
36 years, was first admitted to the New York Hos- 
pital July 26, 193s, complaining of dyspnea on exer- 
tion and swelling of the ankles of 12 months’ dura- 
tion With the exception of frequent colds and mild 
attacks of asthma his health had been good until 16 
months before admission when he developed chills, 
fever and cough, productive of brown sputum He 
entered the Morrisania Hospital where a diagnosis 
of bronchopneumonia was made The report from 
this institution shows that he remained febrile for 2 
months at the end of which time the temperature re- 
turned to normal There developed, however, a bi- 
lateral pleural effusion, ascites, generalized depend- 
ent edema, enlargement of the liver, and distention 
of the veins of the neck Except for a rapid rate the 
heart on examination was not remarkable The pa- 
tient W’as discharged from the Morrisania Hospital 
July 6, 1934 He remained short of breath on exer- 
tion, his ankles were swollen, he had a constant ache 
in the epigastrium, a cough with yellow expectora- 
tion and continuous mild W’heezmg In the 12 
months before admission to the New York Hospital, 
these symptoms increased and he developed orthop- 
nea, precordial pain, and marked weakness 
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the condition was greatly changed But graduaUv 
her condition improved 3 irc-nths al^er opemioa 
the signs of cardiac failure were great]> djiDjj„sfeed 
and 5 months after operation had disappeared Re 
admi^on to the ho pital for re etamination appror 
imtely I year after operation showed that all signs 
of h« previous condition had disappeared The 
pataiMTical pulse wa, no longer present venous pres 
sure had returned to normal venous engorgement 
Md disappeared and aiculation time was norma? 
She was leading her usual active hfe without sjmp 
toms hourteen months after operation the patient 
IMS dicffyeed again to be p'Ognanf and it was 
thought advisable to terminate the pregnancy A 
therapeutic abortion under ether anesthesia was well 
tolerated Eight months later the patient again was 
pregnant She was readniitted the uterus emptied 
and the fallopian tubes ligated to affect stenLaation 
(Fig 6 and 7) 

At the present time November 17 igyS 2 years 
and JO months alter operation she is in excellent 
health does all her own work, and leads an active 
life with CO symptoms or signs of heart failure 


The cise j> an example of slow recover 
after operation, and, as an apparent cure of 
tuberculous pericarditis, is unique 


Case s 


Jia3tf*b March 


heart and down to the diaphragmatic pencardium - .... 

Dunng the operation the heart hem/ated Ibroagh distended she was faien fo t7e Broad Street Jlos 


>ears was admitted to the New aork Hospital May 
14 1936 complaining of swelling of the abdomen for 
S!i >ear$ There was no history cf erposiire to 
tuberculosis She had had a single attack of polyar 
(hritis at 6 years of age but no other manifestations 
of rhebnatii. in/ecfion There was no eviieftce of 
cardiac disease until at the age of :o years her par 
ents observed that she had become listless and her 
abdomen began to swell The size of the abdomen 
lOcreused and 4 months after the onset of symptoms 
she was taken to Bellevue Hospital where 3 abdomi 
nal taM were performed in 7 weeks a large amount 
of fluid being obtained on each occasion This treat 
menthad no effect and some time later laundice was 
present for a short period About 6 months after the 
onset of symptoms the abdomen vtiU beirg gte-ll> 


pital where an evploratory laparotomy was per 
formed The hver was found to be greatly enlarged 
and Its surface studded with small ercrescencies like 
tubeiii s \ diagnosis of tuberculosis was made 
The swelling of the abdomen persisted but the child 
attended school reguUrly for about 4 y ears At the 
end of this period the swelling of the abdomen in 


its pericardial covering in rather an alarming fash 
icn but the cardiac rate and rhythm remained satis 
factory The wound was closed without drainage 
The patient withstood the operation weB The post 
operative course was uneventful The study of the 
pericardium removed showed it to be a dense fibrous 

structure from 3 to 4 millimeters in thickness imero — , 

sropic sections of which revealed typical titbercles creased still more and there appeared dyspnea 
and giant celb indicative of a tuberculous infect on €WMti.m wpakness anorexia and progressive emaa 
The postoperative story of this patient is as fd auon x, , , t, , i .v,- ,,,,1 

lows I he phy n-al Signs of heart failure Ad po* in On adm ssion to the Nen iork Hospital tne girl 
mediately change and during her postoperative pe appeared markedly emaciated and 
nod in the ho pital she was treated with aimnomutn There was ejano 1$ of the lips marked engorg me 
chloride mercupurin and theocalnn She was As ‘he ‘h® "fk “"d increase in the size 
charged from the hospital a little over a months after superficial veins over the en re wav 

operation with some but not sinking evidence that Thcabdomen was greatlv Astended and full of fluid 
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Fig i6 Cases Infra red photographs taken before aad afler operation a May 
>6 1937 taken alter medical treatment but before operation b November 19 1037 
takrj)4i/mnj]t)isaf’eroperalion c Janu.ry S l-kerrry^'hifl/terope a*oo 

Physical examination on July 26 1935 showed a neck increased A phlebotomv «as performed with 
man acutely ill with marked dyspnea cyanosis and the removal of 650 cubic centimeters of blood a pro 
orthopnea The veins of the neck were markedly cedure which appeared to relieve his venous disten 
distended the pulse nas paradox caf tn quafity t*-e tioo dyspota and cyanosis Both dig*ahs and 
liver was enlarged the abdomen contained fluid and phlebotomy were employed before the true nature 
both legs were edematous The heart was not re of the condition was appreciated Under rest m bed 
markable the lungs showed moist riles over both a low salt diet theocalcin and a maintenance dose 
bases and many sibilant wheezing sounds The of digitalis excellent diuresis was obtained \ra> 
blood pressure was ua/go Dating tre^rst 24 hours and Boo oscopy exa/r rations of the hear* July 30 
in the hospital he was partly digitalized andperhaps 1935 showed marked diminution in the amplitude of 
as a con equence the distention of the veins of the cardiac pulsations no evidence of valvular heart dr. 
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Fig 21 Case 7 Apnl 19, 1938 Roentgenograms of the chest before operahon 
The anteroposterior vien show s the unusual extension of the left \ entncle to the left 
See operative note The lateral % ie« show s the hea^ y calcification of the pericardium 


patient was given acetyl sabcylic acid and coinci- 
uentally the temperature fell i to 2 degrees Mer- 
cupurin and ammonium chlonde were given inthout 
induang diuresis, nevertheless, repeated fluoroscopic 
etamnations shotted a steady decrease in the peri- 
cardial and pleural effusions Two months after 
®J^®’ 5 sion these could no longer be demonstrated 
although the other signs of heart failure remained 
unchanged The patient ttas discharged June 28, 
1930 The d>spnea, swelling of the abdomen and 
ankles continued, and he was readmitted November 
to, 1936 The fluid m his chest had reaccumulated, 
there was distention of the veins of the neck, en- 
j 8®tnent of the liver and ascites Roentgenograms 
of the heart showed some enlargement to the left and 
|Ks enlargement to the right Fluoroscopy of the 
heart showed only very slight pulsation He was 
ugam discharged but readmitted December 7, 1936, 
or resection of pencardium The usual pre-opera- 
ive preparation resulted in some improvement 
and ^ °f 2 s kilograms in weight (Figs 14 

Operation was performed December 21, 1936 A 
(H*'- Muscle flap was reflected upon the left side and 
he third, fourth, fifth, and sixth costal cartilages and 
ujacent ribs were resected The pericardium appeared 
paque and thickened It was incised over the left 
ntncle and found to be so densely fused with the 
eart that a cleavage plane w as established and con- 
mued onty with the greatest difficulty The mobili- 
ation and resection of the pericardium was a diffi- 
uit undertaking An area 6 s by 8 3 centimeters 
r-f a "'*1^ heart bulged through the pen- 
h/ 1, Frequentlj’ dunng the dissection the 

t, irregular, stopped beating temporarily, 
exhibited periods of paroxysmal tachj cardia The 
ound was closed without drainage The resected 
P ncardiutn was 2 to 3 miUimeters in thickness and 
section show ed a fibrous connective tissue, contain- 
g ioci of poh morphonuclear leucorj tes and lymph- 
>tes suggesting an acute inflammatorx process 


The patient withstood the operation well A few 
hours after operation an increase in cyanosis was 
noted and he was placed in an oxj’gen tent The 
morning after operation his condition was good and 
he was removed from the oxygen tent Thereafter 
his convalescence was uneventful His improvement 
was gradual but continuous In his postoperative 
course ammonium chlonde and mercupurm were 
given periodically The signs of heart failure dimin- 
ished but did not completely disappear He was 
discharged from the hospital March 3, about 6 weeks 
after operation Since then he has been re-examined 
from time to time He has been up and about, has 
attended college regularly, is capable of moderate 
exercise, feels well, and is free from cardiac symp- 
toms Certain signs of his previous condition per- 
sist, as shght distention of his veins, engorgement of 
the liver, and a small amount of ascites At the pres- 
ent (December 2, 1938) he is continuing his work at 
college There are no symptoms of heart failure 
There are signs of a small amount of fluid at the base 
of the right lung, enlargement of the hver to 2 fin- 
gers’ breadth below nght costal margin and minimal 
pitting edema of ankles There is no longer disten- 
tion of the cervical veins, nor signs of ascites 
ilercupurin has not been required for 5 months 
Case s J S , Historj' No 169168, a female aged 
38 years, was admitted to the New York Hospital 
May 24, 1937, complaining of swelling of the legs of 
6 years’ duration There was no history of tubercu- 
losis or rheumatic fever Her health had been good 
until 6 ) ears before admission when she had a bout of 
fever, cough, and stabbing pain in the left scapular 
region This illness confined her to bed for 3 months 
She then resumed her usual actmties but began to 
suffer from dyspnea on exertion, orthopnea and 
swelhng of the abdomen and legs She consulted a 
number of physicians who prescribed a variety of 
treatments including the administration of digitalis, 
injections of mercupurm, and the operation of thj - 
roidectomj, which was performed sk >ears prior to 
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It* i I :)<«*«> Ml >« 
J I9U * *■ H xh If . n , 


I-iS 10 Case , Mudie« of the cirt'iUtioii befniv ani) 
after t^ration 

ease and no pieurai e/ 7 usioo Bn<If>r f^is mecficaf 
trea traent Aft imptoved and on October lo nas up and 
aboutnard Diahafgcd ^o^cnIb^^s «CJS wttfcfKe 
diagno :» o/chfxrnit- eoiisffic(itcpe«carjit/» 
f oWowin? hi!, diichurge he refurned to the cardiac 
dime n7c’''fii/> hr ohser\ation He sec^,red a pes 
tion as jTfe^C ftacchaiaa and laduiged in moderate 
etcrcJse Eleven monthi after e ichargr be mAtd 
again increasing dj ‘pnai Jn eUing of the aahles and 
a trouWesoine iuUness m the head tm eaerlton 
H*. nas readmitted lo the bospifa] Noverobw p 
iq^6 and on etammaiion showed nioderate d*sp 
nea cyanosis anddistentionolthevtinsoitheneti. 
TKe Maminaiion of the heart again failed to sliow 
anything tematkable The pulse was paratJoMcal 
the blood Pte sore 115/90 The bver was etdsr^ 
There was rjo edema of the extremities \ wy films 
and f!uofo»«>pic examination snowed sVrgbt t~VatSr 
menf of the iivarf absence o* motion of the nght 
side of the heart but slight motion of tVeWt «R 
tricle Operat on again adiised and he was put 00 
ouf usual pi-e operatne treatment (Iig «a and 131 


Operation was per/ormrd No\ercbe a, [qM 
voder ether anesthesia A sfein musefe ffan was re’ 
upon the left side and the ‘ecosd th d 
fourth, and tilth costal carfifages and adiacent t,bs 
were resected The pericardium appeared thickened 
JiniJ no cardiac pulsations were visible even with the 
fwficardium exposed An incision was made through 
Ihe pencariJnim over the Mt sentric/e and a cleat 
age plane vvas established ifhout untoward event 
ao area i^pericardwm S bj to centimeters was re 
^ted The wound was closed without drainage 
J^ pencardium rejected was r to 3 millimeters in 
thickness and had the consistency of cartilage Afi 
rrosct^ c eramnaVon shoaed a Sbroas (issue which 
in mai»> areas had undergone taJcihcatioo No to 
oerde or other cbaractrrjstJc f-rd •'gs were present 
The postoperative course was uneventful Ob the 
day after operation the vftru of sheoech seredeh 
nitelv less distended and withm a week the veooiis 
engorgement had almost disappeared Eluorosfopic 
examination of the heart 3 weeks after operation 
showed good pulsation where previously it had been 
absent Improvement iij his condition was progres 
sive and on December JO ipjd ^ weeks after opera 
tion be was discharged He was readmitted for 
examination March yj 193; and it was found (hat 
all symptoms previously noted practically bad dis 
appeared <:een on January -•i igjS he stated he 
Mt as nei! as heeler had in Ais Wetrme even fhoii^ 
he was working hard every day and not restricting 
hi« actnit es At p esen' (Vovemhe i, rpi 5 ) ) 
veanafter operation he seems lo be entirely neu i» 
doing heavy physical labor daily and is without any 
svraptnms or signs of cardiac failure 
Cast 4 / ucC ffistorv No i S;dl a male 
aged 20 years was admitted to the New \ork llos 
ptit ApPi sio igyd complaining of weakness of 1 
week s duration He had never had rheuirtalum or 
chorea His health had been excellent until 7 months 
pnor (9 admission when he had fever andpam m te 
chest and was (old after a ray ecaminatioo thathe 
pet i'll elusion He was /n bed 3 monlhs 
then went about and felt iiell until 7 neeis Pelore 
admis OR when he fcega'^ to suffer from d> poM on 
exertioit orthopnea and saelhng of the aMts 
■J^ese «yinptorav persisted and 3 weeks before ad 
miastoa fever and paioin the loner posterior portion 
t/ bvi Pghr chest recurred He developed a non 
productive cough and pain in his kit shouWer 
OnaJmission the patient appeared acutely lU snd 
tr.«v b There was slight dyspnea and c>at).>sis 
Exa’wiaation of the heart and lungs suggested a 1«^ 
pencariiat effusion and right pleural effusion ih* 
heart was regular and there were no ihnBs or r- 
miirt the bhod pres are »as lob ^ The laanl 
Pulse was paradoxical m quality The "Vt 

the abdominal cavity contained ru'd 
TbeTexvasnoedtiwaoi the tegs The red cells num 
bertd 6 ? Biill'on the white «ij» 
copy showed a large percardial and eight pieum 
effusion The temperatote rose davy W sq v a® 
degrees C On the eighth day ot admwsioii tne 
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of the prevnous signs and symptoms She was ad- 
mitted to the hospital October 8, 1937 Under ap- 
propriate treatment her signs again improved and 
she nas discharged on December 5, 1937 Since then 
she has been foUowed in the cardiac cbmc of the out 
patient department. At the present time (Novem- 
ber 4, 1938), I year and 4 months after operation, she 
IS quite able to do her own work Her symptoms are 
slight dyspnea and moderate fatigabihtj' Her signs 
of heart failure are verj' slight venous distention, 
enlargement of the liver to four fingers’ breadth be- 
lov\ the nght costal margin, and moderate edema of 
the ankles The radial pulse still is paradoxical 
CtSE 6 P. A , History No. 141257, a female aged 
44 i ears, was admitted to the New York Hospital on 
August 12, 1936, complaining of swelling of the 
anUes and abdomen She had never to her knowl- 
edge had tuberculosis At the age of 20 years she had 
fei er and cough for a w eek, diagnosed as pneumoma 
by the family physician At the age of 30 she suf- 
fered from acute polyarthritis but never had a recur- 
rence of the conihtion She was in bed for 2 months 
but It IS not known whether there was any cardiac 
involvement at this time. At the age of 34 j-ears, 10 
years before admission, she first observed swelling of 
the ankles There were no other cardiac signs until 
10 years later when 2 months before admission she 
observed progressive swelling of the abdomen and 
slight dyspnea on exertion About 2 months before 
admission she began taking digitahs each day and 
contmued to do so to the day of admission 
E-tammation showed a well developed woman with 
dyspnea and cyanosis The veins of the neck were 
engorged, the abdomen distended with fluid, thehver 
enlarged, the legs and ankles markedly edematous 
i^ere were signs of a moderate amount of fluid at 
the base of the right lung The heart appeared mod- 
erately enlarged to the left, the cardiac sounds were 
distant and poor in quality but no murmurs were 
heard The blood pressure was 1 10/70 The pulse 
-ftas definite^ parado.xical The electrocardiogram 
showed auncular fibnflation, roentgenograms of the 
heart showed it to be globular in shape and shghtiy 
enlarged There was e.vtensive calcification of the 
pericardium The fluoroscopy of the heart showed 
marked diminution in cardiac motion X-ray films 
confirmed presence of fluid in nght pleural cavity 
Treatment consisting of bed rest, a low salt free 
diet, restricted fluids, digitalis, ammonium chloride, 
mercupurin and theocalan, led to e.xcellent diuresis 
and general improvement She lost 14 7 kilograms 
m weight (Figs iS and 19) 

Operation was performed September 2S, 193S, un- 
der ether anesthesia A skin muscle flap w as reflected 
second, third, fourth, and 
fifth costal cartilages and adjacent ribs were re- 
sected The pencardium w-as opaque and showed 
extensive calcification. It was incised over the left 
ventricle and found to be adherent to the underlying 
myowrdium . 4 . cleavage plane, how ever, w as estab- 
lished and the pericardium over the left and right 
xcntncles mobilized and resected The pericardium 


was especially adherent along the sulcus between the 
left and right ventricles but was finally freed with- 
out misfortune The wound was closed without 
drainage The pericardium, which was removed, 
measured from 5 to 8 milhmeters in thickness It 
consisted largely of a hard bone-Iike tissue. On 
microscopic section it was found to he dense cellular 
tissue wnth masses of calcification. There was a 
marked tendency to true bone formation writh the 
development of bony trabeculae 
The patient withstood the operation well and her 
condition continued escelient until the day after 
operation when she showed dyspnea, cyanosis, and 
on physical examination a moderate pneumothorax 
was found She was placed m an oxygen tent; the 
treatment was effective and her temperature, pulse, 
dyspnea, and cyanosis were improved Her further 
convalescence was uneventful In her postoperative 
course, ammonium chlonde and mercupunn were ad- 
ministered penodically On discharge from the hos- 
pital December 19, 1936, the signs of heart failure 
were Jess e\-ident but still present Since discharge 
she has been followed in the cardiac dime Improve- 
ment has been slow but definite At the present time 
(December 2, 1938), a'/s years after operation, she 
does her own work Her only complaint is occasional 
shght dyspnea Her physical signs are a moderate 
amount of fluid at the base of the nght lung, enlarge- 
ment of the Lver to 4 fingers’ breadth below the nght 
costal margin, questionable ascites, and moderate 
edema of ankles Radial pulse still is paradoxical 
Case 7 R S , History No 185223, a male aged 
58 years, was admitted to the New York Hospital 
on Januar)' 17, 1938 He stated that his health had 
been good until 6 years before admission, and that he 
had passed an examination for hfe insurance 9 years 
before admission Six years before admission he 
began to note dyspnea on exertion and swelling of the 
ankles On examination m a cardiac clmic he was 
thought to be suffering from “hj-pertensive heart 
disease with heart failure ” X-ray of the heart 
showed “ marked dilatation of the left ventricle,” and 
electrocardiogram revealed ‘Tow voltage of QRS m 
all leads, Tj inverted, T- partly inverted ” He was 
given digitahs but his symptoms did not improve. 
In the 6 years that ensued he visited a number of 
pnvate physicians who treated him with digitalis 
and injections of mercunal diuretics hut his symp- 
toms persisted, and 3 years before admission to the 
New York Hospital dyspnea became so marked that 
he was forced to stop his work as a tinsmith In the 
2 month period immediately preceding admission he 
had been taking digitalis regularly and had been 
receiving an intravenous injection of mercupunn 
once a week m an attempt to control the swelling of 
the ankles On admission to the New York Hospital 
Januarj’ 17, 1938, there was slight cjanosis but no 
dyspnea or orthopnea The veins of the neck were 
moderately distended when he sat erect There w ere 
a few moist rales at the bases of both lungs, poste- 
norly The heart showed enlargement to the left on 
percussion, and the rhythm appeared to be totallv 
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Fig 21 Summiryttl th«fin.uUtioAstudiMin the 6r t sub;«ttd to periLAr 
dieetomy Three group i ar« cuwd « Jil fwp IJ a« improved’ 


adfRissioa In tpitc of treaiment her aymptoms in 
prwsed 111 sever 0 and she entend t*'e boi-pila) 
t h) ;icaf examination on admis loA a mod 

crate djspnea orthopnea and cyaoo is "rhe veins 
of the neck «cre distended Theiivt* ^as<•^U 
the abdomen contained a moderate amount td Amd 
the le^ exhibited a massive branny edema extend 
ing well up on the thighs The lungs showed mwsi 
raies at both bases The heart ound ^vct fiwly 
well heard there were no rourmufs and the rhythm 
■Si'S le^lat The radial pulse was markedlv para 
doxical The blood pressure w a ijo/yg I iuoros 
cop> of the heart showed only (aint polsalton td the 
fight ventrjiJe and only slight pu) rtion oJ the left 
ventricle The heart was slight)' enlarged Boent 
ge/tograms /ailed to show caUinc.itiOD cd the petv 
t-ardmcn Under complete rest >n bed a diet rote 
18 ning 3 grams salt restriction of fluid ammonium 
chloride and i^’cctioas nerc pura these »as 
some improvement Theowa’c n was then adimris 
Weed which increased the urinary output moder 
a/eJy Three necks after admission the d>^pnea 
cianosis and orthopnea were no Vongei e- Kfcnt Wc 
li ver decreased ip sue theasaies had dmuotshed ai»d 
the edema of the legs was less evident She bad lost 
rj i hlograms in weight (h Jgt. '6 and 


Operation wa petfotmed June a? tgj/ vniJtt 
ether wresthesia A'kiO musdeflap was reflected or 
the Wl »de and t’-e ^tptid tbved fourth and fifth 
Costal cartilages and adyacent t b end> were resected 
the pcacardium on exposure appeared opaque bard 
and thickened It was incised over the left ventncle 
a-d to (je nntv loosely adherent fo fie heart 
A cleavage plane was easily established and the 
caahdiaation and re ectton or the pencsrdiora pro 
veeded without difficulty A large area oi tnepeP 
cardium was rtsc'-ted the amount measuring loj 
bx fiientiirviejsvr' diav-eer Tt» wound closed 
Mthwit dra wage The pericirdium removed wa< 3 
TwilJipieters in thiciness appeared fibrous and hath 
et> and on microscopic examination const led of 
e hhxous li'sue with manv foci of calcification 
Ihecc were no tubercles or other signihtant findings 
The po toperativc course was unevcntiui \t ibe 
f"d rf I week the di«tention 0/ the veins of the neck 
Vadd mrvj bed Awmotiuni cblonde and injections 
of mercuptipn were used in the postoperative period 
iad pxoduvwd excellent diureiis w hicfi before opera 
(loa the* hid faded tft do The patient was di 
chir^ i months after operalioft Sew from lime 
to um« in the cardiac dime it became evident that 
lender moderate activity there was a reappearance 
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after the pnmarj' operation, he stated that he felt 
better than at any time since coming under our 
observation His symptoms are minimal and con- 
sist of shght dyspnea His physical signs are slight 
cj anosis, increased venous pressure, enlargement of 
the liver to 4 fingers’ breadth below nght costal naar- 
gm, questionable signs of a small amount of ascites 
and moderate edema of the extremities An evalua- 
tion of the results of operation is not yet possible 

STJRtTSV OF THE MTERATUHE 

We have found in the literature reports of 
143 patients in whom the pericardium has 
been resected for chronic constrictive peri- 
carditis Of the 143 patients, 50, or 36 6 per 
cent, are reported as cured and 25, or 174 
per cent as improved Forty-seven, or 32 8 
per cent of the patients died either upon the 
operating table (19) or in the immediate post- 
operative period (28) In addition to the 47 
patients who died as a direct result of the 
operation, 13 are listed as having died at 
variable times after discharge from the hos- 
pital. An analysis of this group shows that 
6 of the 13 patients lived more than i year, 
Schmieden’s 2 cases lived 3 to 6 years, re- 
spectively; Beck’s patient lived 6 years, L. 
Re^’s patient lived i year , and Ldienthal’s 
patient lived “several” years It is probable 
that these patients were improved, and they 
are so listed in our summary Seven of the 13 
patients died from 2 to 8 months after opera- 
tion and presumably as a result of the con- 
tinuation of the disease Data regarding the 
results of surgical treatment are lacking in the 
reports of 8 patients. The final analysis, then, 
shows that of 135 patients in the reports of 
whom data are available, 50, or 37 per cent, 
are cured, 31, or 23 per cent, improved, and 
54 , or 40 per cent, died, either during or soon 
after operation 

The permanency' of the cures reported in 
the literature has been questioned particu- 
larly by Paessler The immediate effects of 
operation may be striking and dramatic, m a 
few months a water-logged, bedridden patient 
uiay be transformed into an individual capa- 
ble of engaging in vigorous athletics In 
other cases this return to normal is more 
gradual and may occupy a year The infor- 
mation in the literature regarding the per- 


manency of these favorable results often is 
lacking but certain data suggest that the 
results may continue over a period of years 
Of S chm ieden’s 6 reported cures, 4 are well 
after 10, 12, 17, and 18 years; and of Church- 
ill’s reported cures 6 are well after 2 to 9 
years, of which 5 are well more than 3 years. 
Five additional authors report patients well 
after from 5 to ii years; 6 report cures of 
more than 2 years 

Paessler, however, after an investigation 
of 71 cases, is of the opinion that the late 
results have not been as favorable as the 
immediate results seemed to promise He 
states that his studies have shown that the 
improvement after pericardiectomy has, in 
an appreciable number of cases, been fol- 
loweci after years by ill health with new and 
different manifestations which, however, can- 
not be interpreted as a recurrence of the con- 
strictive pericarditis He suggests that the 
chronic constrictive pericarditis is but one 
manifestation of a general disease process, the 
relief of which by decortication of the heart 
may not be sufficient to cure the patient; 
that it is necessary in addition to search for 
every possible focus of infection which, if 
found, is to be eradicated as a part of the 
treatment 

At first glance this record of surgical re- 
sults may not appear to be impressive But 
in judging the results it should be appreciated 
that the disease is incapacitating and invariably 
fatal, and to have improved or cured 60 per 
cent of the cases subjected to surgery is, after 
all, a real achievement It should be realized 
also that the 150 cases represent the sum of 
the experience of 49 observers, 27 of whom 
have operated upon only a single case, 7 of 
w’hom have operated upon 2 cases, and 6 
upon 3 cases. Only 8 surgeons, so far as can 
be determined from the literature, have ope- 
rated upon 5 or more cases It would appear 
certain that with more accurate diagnosis, a 
better selection of cases, more attention to 
pre-operative and postoperative management 
and greater perfection and e.xperience in the 
operative technique, the results of this sur- 
gical treatment of chronic constrictive peri- 
carditis will improve. 


SIjRGER'i, G'VNECOLOGl AJ«D OBSTETRICS 


iiiegular There were no thnUs or murmurs The 
blood pressure measured 135/100 The radial ptdse 
was paradoxical in quality The edge of the tver aas 
felt 5 fingers breadth below the right cosul margin 
jn thenwdcJavicuJarLDe There neresignsi^a rm«H 
amount of fluid in the peritoneal cavity Both loner 
legs exhibited slight pitting edema The hemoglobin 
amounted to 114 per cent The count of the red 
blood cells was s 4 million and that of the white 
blood cells 10 000 The blood \\ asseimann was ntg 
ative The total serum protein was 7 t milligrams 
per cent An electrocardiogram confirmed the djag 
nosis of auricular fibrillation Roentgenograms of 
the heart shooed the pericardium to contain exten 
sive deposits of calcium, more marked on the right 
side of the heart than on the left Both the right and 
the left ventricles uefc ob-erved to be enlarged 
Fluoroscopy of the heart showed fairly good puJsa 
tions m the region of the left ventricle and slight 
diminution of the pulsations on the right side of the 
heart The patient tias placed at bed rest A diet 
low 10 salt was given, fluids were restricted to rioo 
cubic ceDtiraeters daiH and digitalis metctipoeia 
and ammonium cWonde were used These drugs 
w«e only moderately elTeciive in ptoduciog diuresis 
during the first 4 weeks in the hospital but during 
the fatter part of the patient s stay marked diuresis 
was observed m response to mercupurm On Fcbru 
5 1936 the weight bad decreased from hoo to 
74 h kilctgrans The only signs of heart failure on 
this date were alight cyanosis and enlatgereent of the 
liver to a fingers breadth below the ngrt co tal mar 
gin The radial pul«e still was paradoxical in qua! 
it} The patient remained in the hospital fori weeks 
longer There w as no further change in the signs of 
the heart failure and the weight did not change 
appreaably lie was discharged on Febtjaty 7 
1038 Following discharge the patient indulged in 
only slight physical exertion He xeturned to the 
cardiac clinic once each week and was given injec 
tjons of tTiercupVria t o cubic ceflfin?efer> lolw 
venously He restricted bis intake of salt and fluid 
In spite of these measures he again began to suHer 
from dyspnea on slight exertion and swelling of the 
lower legs The patient was readmitted to the hos 
pita! on April 1 j 1938 and operation was performed 
Apnlad 1038 ffigs 20 and 31) 

Under intratracheal ether anesthesia a skio mus 
cle flap was reflected laterally upon the left side so as 
to expose inclusively the second to sistb costal car 
tilages and ribs The third fourth fifth and sialh 
costal cartilages together with segment of the cor 
responding nbs icere rejected suhpenehondnally and 
a second flap of tissue consisting of the mtercostaf 
muscles was reflected laterally ThcestrapencardiaJ 
fat and conneetiv e tissue w ere stripped from the pen 
cardium together with the refteclioP w tn* Wt. 
pleura It was found in this case that the tight heart 
could not be -atisfactorily exposed and therefore 
th'' left half of the sternum immediately was re 
sected It was found after the pericardium was ex 
posed that a tuff or cone of dense calcified tissue 


smounded the great v esseJs a f the base of the heart 
that this cuff or cone was continuous with an area of 
nlafication which covered the right heart but that 
the pericardium over the left ventricle was singularly 
free of calcification 

An incision was made through the thickened pet 
utdium over the left ventricle and a cleavage plaru* 
Mtween it and the heart muscle was established 
Without great difficulty the left v entncje was uncov 
«ed well to the lateral border of the heart and the 
apex was completely freed The separation of the 
pericardium from the rght ventricle however was 
very difficult for here it was not only calcified 
but densely adherent to the wall of the ventricle 
Nevertheless the right ventricle down to the dia 
phragmatic reflection of the pencardium was well 
exposed as it was as far to the right as the aunculo- 
ventricular groove At the base of the heart how 
ever the calcified -he!! surrounding the heart ard 
great vessels was so adherent that their exposure was 
not as satisfactory as m any of the 6 other cases 
Throughout the operation moreover the heart was 
most sensitive to manipulations and was thrown into 
complete arrhythmia repestedii Application to the 
heart of novocain ss sugge ted by Beck seemed to 
have BO effect m improvtog the situaton Alto 
gether the operation was most trvmg and from the 
vieupoiDt of freeing the base of the heart the mo t 
unsatisfactory of the 7 cases we have subjected to 
operation The operative wound wa> closed in lav 
ers x«ithoiil drainage The patient left the operating 
table n good condition 

The portion of the pericardium removed consisted 
of * pieces one 7 bv 4 centimeters the other J hi J 
centimeters in size In places it w a> but r milLmeter 
m thickness in other places 4 millimeters m thuk 
ness That over the right venincle is Urgeh tal« 
fied the calcium depot t resembling ih n boov pl-tes 
a itt an infant s skull Micto '•opicvections failed to 
show any ev idence of tuberculosia 

flje postoperative cour'c was entirely satisfsc 
lory for 3 days Then he complained of some di p- 
oea at night Eight days after operation the opera 
live wound appeared puffv and there was dallre » 
at the left bi^x A p'-'d'' was inserted under the 
flap and 60 cubic centimeters oi old blood with 
drawn The left chest was aspirated and Stj cubu- 
centimeters ot bloody fluid obtained He was 
placed in an oxygen tent for short penoda for the 
next a days He continued to take daily da es of 
digitalis ard to receive mjectioa of mercupunn 
He was discharged from the hospital July 9 >9i^ 
The patient was readmitted fieptember 19 roj’ 
for a tevibioiJ of his wound which stiff continued to 
drain The sinus tracts were excised The upj^r 
sraus extended from the midbne rather deeply t 
tbe left and coxtaiMd a qiantity of granulation 
ti sue which was removed Under the U*”* , 

~ ■ I treatment the wounds rapidly granuiat^ 


I the kst visit November 17 I 9 j 5 7 ' 
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years The longest duration was 1 5 years and 
the shortest i month. Four cases originated 
in warts, 3 on scars from previous burns which 
occurred 24 and 35 years before Three gave 
a history of itching followed by ulceration and 
5 a history of trauma The others gave the 
origin from “sores,” “pimples,” or “growths ” 
The treatment previous to admission varied 
from salves, repeated cutting with scissors, to 
“sprinklings of ground glass over the -wound, 
and smoke of rooster’s feathers ” The blood 
Wassermann was negative in all cases Eighty- 
five per cent of the patients were not engaged 
in any industry, being “too old to work ” 
Thirty-one patients were white, i wasanegress 
Volkmann’s observation in i88g that epi- 
thelioma of the extremities is invariably of 
the squamous cell type still holds true Only 
3 cases of the basal cell type were found at the 
Brooklyn Cancer Institute during the past 
10 years These have been excluded 
Clinically, squamous cell carcinoma of the 
extremities appears in two forms the ulcera- 
tive type characterized by indurated, irregu- 
lar, rolled edges and necrotic base, and the 
cauliflower or solid form characterized by a 
fungating granulomatous or papillar}'- appear- 
ance The ulcerative type, although the less 
malignant, has great destructive properties 
The indurated rolled edges become necrotic 
and break down, while the adjacent skin be- 
comes infiltrated and assumes the character- 
istics of the former edge, thus spreading along 
the surface of the extremity The purulent 
secretion causes further destruction by under- 
mining the edges of the ulcer and extending 
downward, penetrating the subjacent tissue 
attacking the periosteum, and finally resulting 
in necrosis and destruction of the underlying 
bone (Cases 22 and 25) The tumor then 
grows downward between the spicules of bone, 
where it meets no resistance (Fig i), or finds 
Its way between the fragments of a pathologi- 
cal fracture Although we may find carcinoma 
m the partially destroyed bone underl3ung the 
tumor, the carcinoma is part of the primary 
tumor and not of the bone Even histologi- 
cally proved cancer cells in sections of de- 
stroi'cd bone do not alter these findings A 
similar case is illustrated by Kaufman in a 
man of 86 with an extensive carcinoma of the 



Tig I Case 25 V abo\e. Longitudinal section of am- 
putated extremity showing A , anterior cortex, B, medullary 
caxit) , C, posterior cortex, D, primary lesion of squamous 
cel! carcinoma, E (arrow pointing), extension of carcinoma 
through the destroyed cortex into the medullary caxitj , 
F, invasion of medu!lar>' ca\ ity by boii) trabecula; and 
hyalmized fibrous tissue, X, cross section remoxed for 
histological examination B, Photomicrograph of cross 
section A" showing V primarj malignancy The anterior 
cortex IS completely destroyed and replaced by hjalinized 
fibrous tissue, F’, considerable mxasion of the marrow 
cavity by cellular fibrous tissue, with destruction and ab- 
sorption of the bony trabecula;, B', some fatty marrow , 
C', posterior cortex intact C, Photomicrograph showing 
squamous cell carcinoma at D and D' X 1 70 


leg and a pathological fracture of the tibia and 
fibula with carcinoma between fragments 
The opinion that bone destruction is due 
largely to the admission of bacterial infection 
rather than to neoplastic invasion is shared by 
Wilhs He states that in the majority of 
dosed non-mfected tumors which have envel- 
oped and adhered to contiguous bones or car- 




SQUAMOUS CELL CARCINOMA OF THE EXTREMITIES 
HERMAN CHARACHE.MD, Brooklyn homlork 

T he occurrence or squamous cell car- fistulas, etc , (b) those that develop upon 
anomaoj the extremities is conjpara warts moles, congenital or acquired, (<.) those 
tnelv rare It comprises not more that deiebp on prcMOUsU normal sVin In 
than I per cent of a/J the carcinoma son Crunn's senes of 320 casts, 227 occurred 
in diflerent parts of the bod3 (4) Volkmaim in the first group, 46 in the second, and 4S in 
was the first to ca 1 attention to this subject in the third To bring VoJtmann’s dassihcalion 
1880 when be analj-zed 239 cases of carctooepa up to date trauma should be added as a fourth 
of the e\tremities Thirty nine of these vvere group Johnson stated that, “Tpithehoma of 
fromhisowndmicdurmgapenodofaoj^ears the sXin is induced almost ardj'sivelj bj the 
Heiman, in ihgS, studied 20 544 cases of car- chrome injury of previously normal or sb 
cinoma and found only 207, or i per cent norma) tissue ’ He reported 4 cases of car 
tbit nfi'ected the extremjtjes Drodem found cinoma fhatoriginatedonscartissuefolloning 
44 ca^es in 2 000 admissions of general epilhc burn> He quoted Durand who reported 00 
lioma, or 2 per cent, at The Mayo Clinic cases of degenerated scurs 70 0/ vthich were 
durtng the period ol 1904 to rgrj De Asfs, caused by old burns In our otvn series, j 
m rgafi, found 17 cases of epithelioma of the cases occurred on old burn scars and 3 fol 
etfretntties among 6,766 patients ntth car lowed direct trauma For described a case of 
emoma or 3 per cent, that were admitted epithelioma of the hand following the bite of 
to the Barnes Hospital and the Barnard Skin a horse He quoted a similar case of xon 
and Cancer Hospital of St louis j^t St Uuiinartir and another case ot of 
Luke's Hospital m New iorkm 31 years only carcinoma of the forearm follotving tie bite 
9 cases were admitted to the wards and 6 to of a pig \ ollmann quoted a ca«e that desel 
the dispensary, and at the New York Skm and oped on tie scar of a dog bite 
Cancer Hospital only 26 cases were found The age incidence ol carcinoma of the ex 
among 35,000 admissions (taf From Jano tremities is higher than in any other malig- 
ary 1923 to January 1934 at the Stuyvesant nancy Males predominate o\ cr lemales in a 
Square Jfospital only 60 patients with «qua ratio of 4 to i In our series of 32 cas<n the 
mous Cell epithelioma of the e’ltremities were average age was 63 the oldest 86 and the 
admitted (5) vourgest 33 Tvvents oucurred in males and 

In. the radiation therapv department of ra m females Th<* distribution of the li ‘ion 
Bellevue Hospital New "kork, only 2 cases of inorderoifrequcncy was dorsum ol hard ,-pd 
squamous cell carcinoma of the fingers were wnst, leg, arm, forearm, foot, fingers, and 
found among tr,400 admissions One case thigh The toes and the palmar surface of the 
was reported by Rubenfeld in 1932, and the band are very rarely aSected The upper e^ 
other by Siegel in Jgj? S egel found only tremities are more oUca affected than the 
22 cases rtported m the literature up to that lower ettremities In our senes 10 or 39 per 
time At the Brooklyn Cancer Institute from cent occurred m the upper ertremifies arm 
igaS to r938 only 32 cases of squamous cell 5, forearm 2 dorsum of hand 9 

caranomaoftheettremitieswerefoundamong and 13 ot 4S ^«wt occurred in the lO-ver 
10,000 cases of caranoma, or 3 per cent ettreroilies foot, 4 leg, 7, thigh 2 as 

Von Brunn as well as other writer* accepts 5, lo, and 15 hadmuJt/pJesquamousceucai 
\ olkroann s classification of carcinoma of the emoma jn other parts oJ the body “J 
etlremitjes (a) those that develop on chronic age size of the IcMon was 4 >i centimete 

The largest involved two thirds of rhe teg and 


inflammatory tissue such a» ulcers scars. 


was 2 centimeters The duration 


of Ulo before edwlss.on everasrf Jvl 
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Among 334 cases of skeletal metastases 
from all types of malignancy reported by 
Geschickter 5 per cent metastasized from the 
skin In Broders’ series of 32 cases of meta- 
static squamous cell carcinoma, i metastasized 
to the upper and lower ends of the humerus, 

I to the rib, and i to the chest wall In our 
series Case i had a tumor the size of an orange 
in the axilla with metastatic carcinoma in 
the corresponding lung In our Case 29 
autopsy revealed metastases to both lungs, 
heart, liver, spleen, kidneys, and pancreas 
(Fig 2) On roentgenographic examination 
Case 23 in our series showed metastasis to the 
third lumbar vertebra No other primary 
lesion except the leg could be found Case 4 
had roentgenographic evidence of metastases 
to the pelvis and upper third of both femurs, 
but the patient died at home This patient 
had an enlarged prostate, which, however, 
was not proved malignant 
Treatment of squamous cell carcinoma of 
the extremities is mainly surgical Of 256 
cases of squamous cell carcinoma of the skin 
at The Mayo Clinic reported by Broders, 236 
or 92 per cent were treated surgically DeBell 
and Stevenson, at Stuyvesant Square Hospital, 
state that all squamous cell carcinoma of the 
skin are treated by surgery in that institution 
1 hey believe that this method of cancer therapy 
is particularly adaptable to lesions on extremi- 
hes Perez, of the New York Skin and Cancer 
Hospital, in reporting 26 cases of epithelioma 
of the extremities concludes that adequate 
^rgical removal is the treatment of choice 
He states that radiation, either by radium or 
roentgen therapy, is not satisfactory John- 
of the Radium Department of the Steiner 
inic, reports that the treatment with radium 
crapy of a tumor with a scar tissue founda- 
ion IS unwarranted, and that curative treat- 
ment IS strictly surgical Adair, at Memorial 
York, states that amputation 
he hand for epithelioma should not be a 
procedure He believes that, 
. ulcerating epithelioma is still confined 
an ”}*^ogument, the best treatment is the 
PP ication of radium plaques, i or 2 applica- 
|ions of 1000 miihcurie hours each ” If the 
'on has infiltrated the tissues deeper than 
c mtegument, irradiation of whatever type 


used is not effective He concludes that if the 
lesion is large, deep, and painful, it often 
becomes necessary to amputate the hand. 

In our own series of 32 cases, 16 received 
roentgen therapy alone, 7, x-ray therapy plus 
surgery, 6, surgery alone; 3, radium and sur- 
gery Nine patients died, the youngest was 
52 years, the oldest 82 years, the average age 
was 66 years Four died from bronchopneu- 
monia, 2 from cardiovalvular disease, 2 follow- 
ing amputation above the knee (24 hours and 
I w'eek after operation), and i died from gen- 
eral metastases Six patients could not be 
traced When they were last seen they had 
no recurrence and were well for an average 
of 16 5 months following treatment The 
average duration of cure in the 12 other 
patients was 2 years The longest duration 
of cure was 8 years and 5 months These 
patients are still being followed in our clinic 

One must agree with Adair that radiation 
has its use in the treatment of squamous cell 
carcinoma of the extremities, it also has its 
limitations The ulcerative type, particularly, 
as pointed out by Adair, is too infected for 
conservative surgery, and one surely does not 
amputate for superficial ulcerated carcinoma. 
On the other hand, in the non-suppurative 
type there seems to be no logic in doing in- 
complete surgery for an adequate biopsy and 
not excising the whole lesion for curative 
purposes 

The deep-seated carcinoma and also the 
superficial ulcerating carcinoma that does not 
respond to radiation are e.xclusively surgical 
and amputation is the treatment of choice 
We agree with Montgomery and Culver that 
these tumors are more resistant to radiation 
than those on the face, possibly because 
squamous cell carcinoma of the face is not 
associated with such predominant infection 
A pre-radiation treatment consisting of thor- 
oughly cleansing the ulcer several times a day 
for a number of days might stimulate better 
healing We often find that following radia- 
tion therapy the healed ulcer will break down, 
not as a malignant recurrence, but because of 
the accumulation of purulent secretion be- 
neath the healed layer When this occurred 
in our Case ig a number of biopsies were 
taken from the edge of the ulcer They all 
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Tje t Cue 29 IIcal«d iquamous c«tl «aKinoma 0/ 
the toot uith viKcral meustaiee \ pnmory ieaton D 
photomic-rogrtpb <haum; iijuamoue t.eJI rarrinoma oX 
ptvtiiary letion 

ttUges the periosteum or perichondrium con 
stitutes an effective barrier which excludes tht 
grow ths from the bone or cartilage for Jong 
periods 

Roentgenologicallj fhert isavantfjo/bonc 
changes v arying from periosti tis (radiation and 
infectious) osteoporobta and osteomyelitis 
to areas of bone dtstruction and increased 
bone density Llevcn such cases, or 54 per 
cent were found in our senes humcni» 3 
metacarpal i, digit, i, femur i tibia 3, and 
metatarsal 2 In the presence of a caionoma 
overlying the affected bone one does not 
wonder that some of the>e cases are wvtw 
preted as bony metastasis by the rocot 
genologist the surgeon or both resulting m 
amputation which is not alwavs indicated 
This IS well DIustrated by our Case 2t> \inpu 
tatiQfi was advised because of bony mctasU 
si9 The patient refused operation and was 
not seen for 3 > ears W c considered her among 
the deceased However she was seen recently 
and proudly displaced her leg stating 1 got 


cured without yousc doctors I still have m\ 
leg without doin nothin’” Case 3 m our 
senes had his arm amputated in 1929 The 
iwntgenological nport was “metastasis to 
the underlying bone The treatment was 
undoubtedly indicated because of the evten 
sue ulceration of the arm The patient is 
still working, but one wonders how much the 
surgeon was influenced bv the roentgenolog 
real report before he decided on amputation 
The cauliflower type is Jess destructive but 
has greater malignant tendencies, subject to 
recurrence and meXa»ta<ii« However wetasta 
sis in carcinoma of the extremities is extremely 
rare If at all it occurs late in the disease 
De Asts explains this slow or late metastasis 
by the fact that the edges of the ulcer undergo 
thickening and induration, which arc believed 
to squeeze the lumina of the ly mphatic v essels, 
thus preventing the flow of the lymph which 
ordinarily carries the canter cells ITiis ex 
planation might be very consistent with the 
reJatjvd) benign course 0/ thevJcerjt vetype 
of carcinoma in vhich the edges of the ultcr 
are thicJ>,ened and indurated It also explains 
the relalisflv malignant cour e of the cauli 
flower type in which these factors are lacking 
in the majority of cases 
The regional lymph nodta are the flrst to be 
invaded although the majority oftheenlargevi 
nodes are stcondarilv inv oh cd from the infec 
tion of the primary lesion and are not malig 
nant \ great nu'nbcr of these enhrgn) 
nodes disappear when the primary lesion is 
removeil In our own series 7 pvtients had 
palpable nodes the smallest the sise ol a pea 
and the largest tht size of an orange Inlerna! 
and o'seous metastases, although rare have 
been reported in some instances Mohr s case 
(quoted by Johnson j metastasized to the longs 
pleura, heart, and kidneys He also quoted 
a case of Durand that metastasized to the 
iJuc pelvK and lumbar lymph nodes anti 
produced a metastatic tumor m tht liver as 
large as an orange One of De ksis s cases of 
carcinoma of the leg metastasizcil to both 
inguinal regions and to the liver asevtdtncca 
clinically by an enlarged liver with multiple 
nodules One of the cases cited bv Ter« 
revealed general interna! metastasc which 
was proved by autopsy 



THE PRESENT STATUS OF CHRONIC OSTEOMYELITIS 


H R. McCARROLL. M D , and J ALBERT KEY, M D , F.A C S , 
St Louis, Missouri 


B ecause it is relatively frequent and 
because it tends especially to affect the 
I children of the poor who cannot pay 
for prolonged and often repeated hos- 
pitalization and the services of a private phy- 
sician, chronic osteomjfelitis is one of the most 
difficult problems encountered in the care of 
crippled children. Not only do these patients 
require prolonged hospitalization, but many 
of them need frequent dressings after they 
leave the hospital and, as will be shown, a 
considerable percentage of them are practi- 
cally incurable 

We have reviewed 200 consecutive cases 
of chronic osteomyelitis which were admit- 
ted to the St Louis unit of the Shriners’ 
Hospital for Crippled Children, between 
the years 1924 and 1938 (6 per cent of 
3 ) 33 ° total admissions during this period) 
All of these patients gave histories of acute 
onset with fever and apparently their condi- 
tion had resulted from an acute hematogenous 
osteomyelitis No patients were admitted 
with chronic infection of the bone in whom 
the disease had resulted from a compound 
fracture or from the extension of an infection 
from neighboring soft tissues, except possibly 
extension into the bone from pyogenic joints 
As we have not been able to separate these 
from the patients in whom the disease began in 
the bone, we have classed them all under the 
heading of chronic osteomyelitis However, 
patients who had a primary pyogenic ar- 
thritis and ivho entered the hospital without 
chronic osteomyelitis were not included in 
this study The senes comprised 12S boys 
(64 per cent) and 72 girls (36 per cent) On 
admission their ages ranged from 10 months 
to 14 years and averaged 7 7 years When ad- 
mitted to the hospital the disease had been 
present from 12 days to 12 years and the 
average duration of the disease was 27 months 

I rom the Shrmers’ llo'^pitai for Crippled Children and the 
ueparlmcnt of Surgen W Islington Cni\erMt> Sehool of Mcdi- 


This hospital usually has a relatively large 
■waiting list and patients are not admitted 
until they have been recommended by their 
physician and investigation has been com- 
pleted to show’ that the parents of these 
children are not in a position to pay for 
private medical care This precludes us from 
receiving patients w’ith acute osteom3'’elitis 
In review'ing the histones of these patients 
we w'ere interested in determining w’hy“’ they 
developed the disease As to the cause of the 
acute osteomyelitis, nothing of importance 
w’as learned except that 25 per cent of the 
patients gave a history of a definite injury 
dunng the preceding w’eek, and 40 per cent 
during the month preceding the development 
of the disease With due allow'ance for the 
frequency of minor injuries in children, it 
seems probable that in a considerable per- 
centage of the cases trauma plays a part in 
inaugurating the disease, or at least in de- 
termining the site of the primary focus 
Preceding illness and foci of infection were not 
mentioned with sufficient frequency to be of 
etiological significance It is our opinion that 
most of these patients W'ere apparently normal, 
healthy children in w'hom the disease developed 
suddenly and for some unknow'n reason 



1 Ig I V small localized osttomjelitis of the humerus 
t>'pical of a + lesion There is no involvement of eniohv'l 
seal carlihgc or neighboring joint \cute onset vvith 
dmmage of abscess j months later and sequestrectomv 5 
months later Small sinus still draining when last seen 
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showed chronic inflammatory chanbts but no 
malignancy Similar findings were present 
H hen theen tire u/cer w as evcisedaiid examined 
No amount of cleansing will make an infected 
malignant ulcer suitable for conservative sur 
gery , but it might improv e the effect of radia* 
tion therapv 

If w c find that an ulcerativ e carcinoma does 
not respond to radiation it becomes a surgical 
problem Furtherdelaj would only transform 
a superficial carcinoma to a deep sealed one, 
cause further destruction of the underlying 
tivbUC from the chronic infection, and increase 
Che surgical risk 

Age and physical status of the patient arc 
oth^r factors that determine whether the 
patient should be treated by radiation or 
aurgerj , regardless of siat or type of lesion 
One therefore, cannot make a hard and fast 
rule whether to treat «fluainous cell carcinomi 
cl the lYtremities by surgerv or radiation 
Each patient must be treated individually 

The prognosis in squamous cell carcinoma of 
the extremities is \erv favorable This disease 
runs d slow course and metastasizes late if 
at all Though histologically malignant dm 
ically it IS a relatively benign cancer Recur 
rtnee is less common than squamous cell 
carcinoma 0/ any other part of the bo<ly 

St;StUA.R\ 

1 Squamous cell carcinoma of the ettrcmi 
tics IS comparatively rare It comprises not 
more than i p'r cent of all caranoma m 
different parts 0/ the body 

2 It IS more common m males than in 
femalts and the age incidence is higher than 
in anv other malignancy 

% Irauma is a contributing factor in a 
number of cases 


4 Metastasis is rare and late in the di5Pi«e 
if It occurs at all 

5 The non ufcerating type is comparatively 
more malignant 

6 I he ulcerating tvpe causes a great deal 
of destruction of the underlying tissues result 
ing m various pathological changes in the 
bone which are often interpreted as "metas 
tasis ’ 

7 The Ueatment in the majotit} of cases 
IS surj,ical Radiation therapy is indicated 
m the superficial ulcerating types not amen 
able to conservative surgery because of the 
infection and the poor surgical risk 

8 The prognosis IS very favorable Though 
histologically malignant clinically it runs a 
relatively benign course 

9 Thirty two casc>- of squamous cell car 
emoma of the extremities have been studied 
and the findings summarized 
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Tig 4 ^lassive destruction of the tibia demonstrating 
++ + + lesion There is ln\olvcmcnt of the entire shaft, 
the epiphyseal cartilage at the 2 ends, as n ell as in\ oK e- 
ment of the knee and ankle joint licute onset with 
drainage of abscess 6 days later \ddltional surgery has 
not been performed because of poor general condition and 
multiple imoKcment Drainage persists after 2 years 

diagnosis It is thus apparent that acute 
hematogenous osteomyelitis is frequently 
treated for some time as some other disease, 
especially rheumatism, and that the physi- 
cians in general practice who are the first to 
sec these cases arc not osteomyelitis consaous 
This IS true even today as 6 of these 41 cases 
have occurred during the past 2 y ears It is 
also in order to reiterate that m the early 
stages of acute osteomyelitis, the affected 
hones cast normal shadows on the .vray film 
and abnormalities of the bones are not dis- 



Fig s Extensive destruction in the femur demon- 
strating a -t--|--t--l- lesion There is iniohement of the 
entire shaft, epiphyseal cartilage at the 2 ends, and in- 
voKement of the hip joint Acute onset with drainage of 
abscess after 10 days \dmiUed to this hospital 3 months 
later Operation deferred because of poor general condi- 
tion Several sequestra extruded and after 15 months all 
sinuses closed and ha\e non been healed for i year 

closed by the roentgenogram until sufficient 
time has elapsed for the bone to be eroded or 
for new bone to be formed (from about ro 
days to 2 weeks) 

The site of the primar}^ lesion is shown in 
Table I It is to be noted that the large bones 
of the lower extremities (femora 95 and 
tibuc 72) account for 83 5 per cent of the total 
and that there were no instances in which the 
primary focus was in the spine or cranium. 
From a study of the x-ray pictures on admis- 
sion it was not always possible to determine 
whether the disease began m the diaphysis or 
m the mctaphysis, but in the great majority 
of instances the disease appeared to have be- 
gun in the mctaphysis near the epiphyseal 
line In other words, the predominance of this 
disease is found in the large bones of the lower 
extremities which are most sub3ected to 
epiphyseal strains, and it suggests that this 
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Fir j \ more «tt#n proce5> m the meiaphy-SMl 
rfBiw oi $te ftnjt demonstratio a ++ legion \o in 
tolv^ment of cpiphvseat cariilagc or adpcent joint Th«i« 
was an acute onset and treatment for inflainmator> rheu 
matism »as earned out for 4 months »\ \ hth t n» the 
abscess n as drained Sequestrum eetruded spontaneouslv 
after uhich the sinus healed and has remained healed for 
18 months 

It v-JA twt possible tci c\cr> case to deter 
mint how tarlt thi auiile Obfcomjclitii> wis 
recognized but m 41 instances Uo ^ per cent1 
it was Slated that the patients were treated 
o\er period’ of from t to 12 weei.s for other 
conditions before a correct diagnosis was 
made The false du{,noscs and the number of 
times each was made art as follows Kheu 
matism 15 typhoid fmer 4 acute rheumatic 
feyer 3 phltbiti’ 3 joint sprain 3 ma/ana 
2 influenza 2 pneumonia 2 appendicitis 
fboth operated) 2 fracture (without x ra^ ) 

2 blood poisoning i arthritis i tubcrcu 
}osis I 

In the majonfy of tfiese a correct diagnosis 
was not made until large subcutaneous ab 



Fir 3 An eittnwve involvemmi of the libn demon 
M*ting « ++ f Jfswn ifosl of thr i/iaft has brni 
dtslrojned but tbo proccsl stops short ot th» upper »nd 
Jo»«r epiphyseal csrluages uuhouk any uBpajiront in 
«»xUi Or adjwnt joint function Acme onset wnh 
arJinase of abscess on fifth d»y Sequestrectomy and 
sauceruaiion 6 months later Healed completed u j 
months and has remai'ict) healed lor j >ears 

scesses had dey eloped and in manj instances 
not until these had ruptured and 
spontancouslj In others osteom>elitis wa 
ruled Out because oi an early regatwe \ raj 
and the erroneous diagnosis was adhered fo 
until the X ray picture showed changes in the 
bone In the 2 instances s Uh a diagnosis nf 
fracture x ray pictures were not taken The 
2 patients who wire diagnosed as appendicitis 
cases wen. subjected to emergency appendtc 
tomies and normal appendices were said to 
hayc been remoied Both ot thc»c patients 
had oAcomjcUlis ol the shaft of the right 
femur and it is probable that inflammation of 
the retroperitoneal i^mph nodis caused ab 
domitial symptoms which led to the errineou* 
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TABLE I — BONES INVOLVED PRIMAEILV AND 
SECONDARILY AND LOCATION OF SECOND- 
ARY FOCI WITHIN THE BONE 

- > - - — 


Primary Foa 

Secondary Foa 

Site 

Number 

of 

cases 

Cases wth 
bone ■vsork 
during first 
week of 
illness 

Jleta- 

physis 

Dia- 

physis 

DtHer- 

entiatioQ 

not 

possible 

Total 

Humerus 

II 

2 


5 


11 

Radius 

2 


I 

0 


X 

Ulna 

X 


3 

I 


4 

Femur 

95 

3 

33 

0 


33 

Tibia 

72 

3 

7 

0 


7 

Fibula 

2 ! 


3 

a 


; s 

foot 1 

9 

I 


1 

2 

2 

Phalanx 





6 

6 

bfandible 





4 

4 

Zj goma 





2 

2 

iilum 

7 




4 

4 

Rib 

I 




I 

X 

Scapula 





J 

1 

Total 

200 

9 

S 3 

8 

20 

81 


tation of movement and loss of function 
These complications were present on ad- 
mission and practically all of them developed 
during, or shortly after, the acute stage of the 
disease It is recognized that metastatic foci 
may develop late in chronic osteomyelitis, 
but these are relatively rare when compared 
With the number which develop early in the 
process 

We believe that in acute osteomyelitis the 
bone should be drained as soon as possible 
after the onset of the disease provided the 
patient is m condition to stand the operation, 
and we believe that early and adequate 
drainage of the bone tends to prevent or limit 
the extent of the chronic bone infection and to 
decrease the number of instances in which 
joints or other bones will be involved (4, 5) 
This study was undertaken with the hope of 
furnishing evidence for or against the above 
beliefs We have arbitrarily fixed the first 
week of die disease as the period during which 
we consider operative mtervention as being 
early, but we by no means consider operation 
at from 6 to 7 days as really early enough Un- 
fortunately for our study, the bone was 


TABLE n —CASES SHOWING SECONDARY FOCI 
AND JOINT INVOLVEMENT ACCORDING TO 
BONES 


Site of primary 
lesion 

Total 

cases 

Second- 1 
ary foci 

Adjacent joint 
involvement 

Tibia 

72 1 

23 1 

27 (20 knees, 7 ankles) 

remur 

95 

17 

55 (14 Luces, 41 hips) 

Humerus 

xr 

4 

3 (2 shoulders, i elbow) 

Other bones 

22 

6 

15 (9 m feet, $ hips 
from ilium, i elbow 
from radius) 

Total 

200 

50 

100 


TABLE m —CASES OF SECONDARY FOCI AND 
JOINT INVOLVE5IENT IN RELATION TO TYPE 
OF PRIMARY TREATMENT 


Type of 

Total cases m 
entire series 

Secondary 

ioci 

! 

Adjacent joint 
involvement 

treatment 

num- 
ber j 

per 

cent ' 

num- 

ber 

per 1 
cent 

num- 

ber 

per 

cent 

Bone work in 

I week 

9 

4 S| 


IX 

X i 

IX 

Soft tissue drain- 
age m I week 

42 

21 ! 

! 

9 1 

2 X 

17 1 

40 

Bone work later 

ss 

xr : 

4 

iS 

ro 

45 

Soft tissue drain- 
age later 

62 

31 i 

23 

37 

35 

56 

Spontaneous rup- : 
lure of abscess 

18 

i 

9 I 

S 

28 

zx 

61 

No drainage and 
no tre atment 

47 

23 5 

8 

17 

26 

55 

Total 

200 


50 

35 

xoo 

SO 


opened during the first week of the disease in 
only 9 patients in the entire series (4 5 per 
cent. Table III) Among these 9 patients 
(femur 3, tibia 3, humerus 2, and foot i), the 
adjacent joint was involved in only i instance 
and there was only i secondary focus in 
another bone (ii i per cent as compared with 
50 per cent and 25 per cent for the entire 
senes). However, the number of patients so 
treated is too small to warrant definite con- 
clusions as to the efficacy of this form of 
treatment 

It IS further to be noted from Table III 
that soft tissue drainage, which was done in 42 
patients during the first week, did not greatly 
decrease the number of complications, while 
drainage of the bone after the first week did 
not increase the number of complications In 
the patients who had soft tissue drainage af- 
ter the first week or in uhom the abscesses 
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Til b \ Ijroid «car cotffing oppfr t*o JhinJs of iibn fMultmB from 

neaicd osteomi^itis H lliir lincKar roll<t<iicis«xo»ioii of ibe origin*) Kar and shjft 
rnjr of pedicw flap lo fovor (he deftet C O >ubfe pedicle flap aprrotimalelv t 
inchei in nidcnoutimeif nuh dye (oahnu (ypeof flap »hjcb it u<rd P ‘'pht thi L 
new graft on poatemmedial aspect of leg outlined with d>e winen is usea to fill 
the defect remaining after the flap la shilled 


ma> be An iniportant factor m creating a 
point of lonored resistanct where ca$ual 
organisms in the Wood stream may setOe aid 
finrl conditions favorable for growth 

However 40 of Si secondary foci developtd 
in the metaphs seal regions of the ftrmora anti 
tibix and most of these occurreij while the 
patients were ill in bed and trauma was not a 
factor This inclines us to accept the theory 
of Hobo who demonstrated dilatsd capillary 
loops in the mctaphysis adjacent to the 
epiphs'ieAl cartilage plate He found that 
bictena and carbon particles mjei-ted into 
thr* blood of CYperimcntai animals tended to 
locxfiZL in these loops where the blood stream 
was slowed let the. volume of the mtta 
ph\stal regions ot these 4 bones is hardly 
suhicicnt to explain the marked predilection 
Of the disiase for the'e areas Liktwise, we 
recall the large sinusoids of the spleen and 
red bone marrow whert the blood current 
practicalJv ceases at times and wonder wh> 


lhcs< areas are not affected if the localiMtion 
IS due to a slowing of the blood stream There 
iverc no pa*ienis with oslcomxehtis or iht 
vtrtibra m this series and only 7 in which the 
disease bc^an in the pehns It is thus evident 
that we have no satisfactory t.vphnation /or 
the fact that in 8j j per cent the Uisiase began 
in the metaphyses of the lemon and tibit 
Wt were interested m determining the tj^ie 
of treatment which these {vatitnls had rt 
ctivod during the stage of their acute iHncvs 
and if possible correlating this with the 
amount of bone involvement 'nth the uutn 
btrof instances m whuh joints wire involved 
and with those in which foci diviJopcd in 
other bones It is to bt noted from rab!" JI, 
that in 50 per cent ot Int patients thiic 1 as 
involvement of the joint acijactnt to the 
focus in the bone and in 2:, per cent of the 
patients secondary foci devx'opevl m other 
bones Many of the joints vvre destroyed 
and others showed a variable anvourt of luni 
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The operations have been performed by or 
under the direct supervision of the various 
orthopedic surgeons on tire staff of the 
Shnners’ Hospital during this period and 
always, we believe, by men competent to do 
as adequate a saucerization as could rea- 
sonably be expected on the various patients 
assigned to them Consequently we have no 
quarrel with the quality of the surgery which 
these patients have received This is impor- 
tant because, as will be mentioned later, we 
have not cured all our patients We believe 
that most of the failures have been due to 
incomplete removal of infected bone This 
occurred because in some cases it is absolutely 
impossible to remove all of the infected bone 
without the grave danger of producing greater 
and permanent disability in the extremity 
At present the procedure at the Shriners’ 
Hospital is as follows. The operation is per- 
formed under a tourniquet when one can be 
used After the wide saucerization is com- 
pleted, the wound is packed with dry, fine 
mesh gauze in order to control the bleeding, 
and a dry dressing is applied A cast is not 
applied unless there is danger of a fracture of 
the residual shaft or involucrum from slight 
violence. On the third postoperative day, 
the gauze pack is removed under gas anes- 
thesia and a vaseline gauze pack is inserted 
This IS changed at intervals of from 2 to 4 
days After the first z or 3 dressings the 
wounds are lined by granulation tissue and 
little pain is experienced by the patients If 
at any time the granulations do not appear 
healthy, wet dressings are used and the 
wounds are irrigated with normal salt solu- 
tion for a few days Vaseline gauze then is 
again substituted This method is continued 
until the wound is healed or the patient leaves 
the hospital It seems to be just as efficient 
as the Orr method and eliminates the odor 
which is so objectionable wEen the latter 
method is used 

One of us (J A. K.)~most of whose w'ork is 
carried on in other hospitals w’herc it is 
necessarj’ that the hospital stay be as short as 
possible— routinely uses the vaseline pack and 
plaster cast immobilization as advocated by 
Winnett Orr The procedure which has been 
described by him (6) has been followed with a 


reasonable degree of accuracy Three slight 
modifications have been introduced and it is 
believed that they have been of some value 
(1) The surrounding skin is covered with 
heavy zinc oxide ointment to protect it from 
the scalds and small furuncles w'hich are so 
common when pus remains in contact with 
the skin under a cast (2) In unusually foul 
and odoriferous infections, iodoform gauze is 
mixed with the vaseline gauze in an attempt 
at least to change the odor (3) Where a 
reasonably satisfactory operation has been 
performed, large deep wounds are dosed with 
a single layer of through-and-through sutures 
of silkworm gut, leaving wicks of vaseline 
gauze extending down to the bone and pro- 
jecting at intervals between the sutures The 
sutures and the vaseline gauze wicks are re- 
moved after the usual interval of 2 to 4 weeks 
and the small cavities remaining are repacked 
with vaseline gauze and a new cast is applied 
By this method it is frequently possible to 
invaginate the soft tissues into deep cavities 
in the bone, and not only to shorten the time 
of healing and to limit the width of the scar 
but also to render healing more certain 
In addition to the above, we have used the 
Carrel-Dakin method and various types of 
w'et dressings and other' chlorine antiseptics 
A few' years ago w'hen the new'er mercurial 
antiseptics appeared we packed our wounds 
with gauze impregnated with merthiolate oint- 
ment, but w-e could not persuade ourselves 
that the w'ounds healed any more rapidly or 
more surely than did similar ones in which 
ordinary vaseline gauze had been used We 
have even used gauze impregnated with or- 
dinary hog lard and it seems to w'ork just as 
well as any of the other preparations We 
tried this in order to find some substance 
which w’ould ahvays be available to those 
patients w'ho live in inaccessible places and 
w'ho are required to do their ow-n dressings 
We have not used maggots because they are 
expensive, and we have not believed that they 
have any especial advantage unless the w'ound 
contains necrotic tissue Our postoperative 
w'Ounds contain no loose fragments of dead 
bone which the larvie can bring up and de- 
posit on the surface and relatively little 
necrotic soft tissue The infected bone which 
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T4C1E JV —DECREE OT PRIUARX VtSmvCTIOS 
AVD EN-n-RESULT IN REtATlOS TO TVTE 
OFrRIJIAK\ TRE4ISIENT 
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ruptured spontaneously the incidence of txim 
phcaCioitb »as refativefy 

In 47 patients no abscesses had been drained 
or had ruptured spontaneously before ad 
mission and in these the number of secondary 
foci yvas relatively low (17 per cent) while the 
joint involvement was refaiivefy high <55 per 
cent) It IS believed that m many of this 
group the primary infection was one of 
rather low virulence 

In the $0 patients who dev efoped secondary 
foci there were 8i metastatic lesions (Table 
I) an average of i 63 lesions per patient 
Thus a patient who develops one secondirv 
focus IS liable to develop others Thirty eight 
of the 50 patients with secondary foa were 
among the 100 patients in w horn the adjacent 
joint was involved This may be interpreted 
as evodence that secondary fo« are more 
frequrnt among patients in whom (t) the 
adjacent joint is involved, (s) in vfhfxra the 
in/ection has broken through the epiphyseal 
cartilage plate to involve the epiphysis, or 
(s) in whom the primary disease jsrdatJveJy 
extensive 

We have a!«o divided the>e patients into 4 
groups, depending upon the extent of the 
pathology in the bone where the prunacy 
locus occurred as >hovvn by the % ia>s> made 
on admission These an dashed a* +, + + , 


+ + + ++++ pathology m the boneatul 

naturally the groups are not sharply dc 
^^rcated Tii^ures r, a, j 4 and 5 illustrate 
lesions which we regard as being typical 0/ 
each group \\ e hav e attempt* d to correlate 
the extent of the bone pathology present on 
admission with the type of treatment which 
these patients received during their acute 
illness (Table IV) A study of this table, 
however, does not permit the drawing oi any 
definitt conclusions and it appears that th< 
degree of bone destruction vras not definitely 
Influenced by the early treatment which was 
given in this scncs Apparently the disease 
tends to be self limited the bone i» invaded 
Very rapidly, and the amount of bone de 
stfoyefl vanes directlv with the virulence of 
the in\ading organism and mveisely with the 
resistance of the indivndual If dramaiC is to 
be effictive in limiting the vpread of the 
primary focus it most be done very early in 
the disease 

As most of these patients came from the 
country or small towns, cultures of tne loci 
Of o( the blood were ranfj made dmitg Che 
acute Illness, and we have no data regardirs 
the organisms responsible for the disease 
Weither have wc any information regarding 
the frequency of septicemia, etcept that 3 
of the patients were said to hav i. had posUivv 
blood cultures 

IRE VTMJ JT 

The treatment which these patipntb have 
received has been fairly unifonn throughout 
the i4ycarperiod Most of tbepaVww'sKav^ 
been operated upon and the operation which 
we perform consists of the xetnoval of an) 
sequestra encountered and a wide sanccttzs 
tioo of the cavity As nvueb as possib!'- of the* 
chronically infected bone is removed w^thout 
the amputation or resection of bone Care is 
taken not to cuo’am "^te cf-'xn. joints or to 
destroy epiphyseal cartilages and wt avoid 
the leWMOg of deep bone cavities with over 
banging edges or funnels through the bone 
These can be tilled w ith muscle flaps and may 
heal but e”pere'"*c has showTi that in the 
itujonty of these n which healing occurs 
the disease recurs and the operations fan to 
give satisfactory results 
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accomplish the purpose for which they were 
devised, namely, removal of all of the infected 
bone and the creation of a wound which can 
heal from within outward without leaving a 
dead space which will harbor chronic infec- 
tion Fortunately, in 61 3 per cent of our 
patients followed for 3 years or longer, the 
wounds healed and remained healed for 3 
years or more in spite of incomplete removal 
of infected bone In 38 7 per cent of this same 
group it was not practicable to create suffi- 
ciently favorable conditions by operative pro- 
cedures to arrest the disease over the 3 3’'ear 
period 

Our observations lead us to believe that m 
any extensive series of patients with chronic 
osteomyelitis there is a considerable number 
(probably one-third) in whom, because of the 
extent of the involvement, permanent cure is 
impossible without complete, or almost com- 
plete, removal of the entire bone which is in- 
volved We look with grave suspicion upon 
the various series of such cases in the literature 
in which all, or nearly all, of a given series 
were cured by one means or another (i) We 
believe that it is time the medical profession 
admitted this and realized that in the treat- 
ment of acute osteomyelitis the prevention of 
widespread destruction of bone is almost as 
important as is the saving of the life of the 
patient 

In addition to checking our patients as to 
whether or not the disease appeared to have 
been arrested, we have also evaluated them 
on a functional basis (Table IV) and en- 
deavored to correlate the result with the 
treatment which the patients received during 
the acute stage of the disease Poor results 
are those wdth a marked deformity, complete 
loss of function in the adjacent joint, com- 
plete destruction of an epiphyseal line, or 
persistent drainage, and these comprised 35 5 
per cent of the 200 patients Fair results are 
patients showing a slight or moderate de- 
formity, as some impairment of joint func- 
tion, slight disturbance of growth, or a slight 
amount of drainage, and these comprised 28 
per cent of the scries Good results represent 
those patients in whom the disease appeared 
to have been arrested without residual de- 
formity or important disturbance in growth 


and without significant loss of function in the 
adjacent joints This result w'as obtained by 
us in only 25.5 per cent of the 200 patients. 

In some patients extensive scars cover 
the bone after healing is complete These 
scars are attached to the bone, are poorly 
supplied with blood, and are covered by a 
thin layer of epithelium They tend to break 
down with superficial ulcerations following 
relatively slight trauma They heal very' 
slowly and because of their persistent charac- 
ter, are often mistaken by the patient for a 
flare-up in the bone infection itself. Because 
of these characteristics and because these 
scars are unsightly, we feel that they should 
be excised and replaced by a hair line scar if 
possible The defect remaining after excision 
of the scar is sometimes small enough so that 
the neighboring skin and subcutaneous tissue 
can be undermined and closed over the defect 
without undue tension Sometimes, however, 
especially in the tibia, the defect is so large 
that this is impossible without increasing the 
tension on the skin edges to such an extent 
that a slough may occur. It is important to 
procure a healthy soft tissue covering for the 
bone In order to obtam this result it may be 
necessary to raise a double pedicle flap on 
the medial aspect of the leg and shift it 
laterally to cover the exposed portion of the 
bone completely The defect on the medial 
aspect resulting from the shifting of the 
double pedicle flap is then covered with a 
split thickness graft The result in such a 
case is shown in Figure 6 

SUMMARY 

Of 200 consecutive patients with chronic 
osteomyelitis, 41 had been treated for more 
than I week with an erroneous diagnosis dur- 
ing the acute stage of the process and in only 
9 was the bone drained during the first w'eek 
of the disease 

Consequently, at least 191 of these pa- 
tients had been treated conservatively or by 
delayed operation In this entire series the 
incidence of secondary bone foci was 25 per 
cent and the involvement of the neighboring 
joint was 50 per cent 

Bj' means of the standard surgical pro- 
cedures and prolonged hospitalization wth 
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IS left IS be) ond the reach of maggots or of 
art) chemical or other agent which can be 
applied to the surface of the wound Hence, 
we do not use bacteriophage It has been 
ampl) demonstrated that this agent is m 
hibited b) the body fluids and that bacteria 
in chroriK- infections quidcl) become immune 
to a bacteriophage 

Obser\ations upon these and other pa 
tients with chrome osteomyelitis con\ince us 
that the permanent cure of chronic osteomje 
htis m children over 3 3 eats of age depends 
upon the thoroughness of the operation and 
not upon the after treatment If all of the 
infected bone can be tcmo\ed, the wound 
wijf heal and stay healed it it is iept open so 
that It heals from within out and it matters 
little what type of dressing is used as Jong as 
it is not actually harmful It should aJ*o be 
remembered that the smaller the opening, 
the more rapid the healing as long as dram 
age is assured Hence, our mefiod of partioi 
closure at the operation for saucerization 

If all of the infected bone is not remoted, 
tie ivound maj heal or mat continue to drain 
irdefinttelv depending upon (he activitv of 
the infection and the geogtaph> of the 
wound, but esen if it heals, the ttoanJ re 
mains a potential ^jrce of trouble because 
the mfection ma) become active again and 
cause a flan, up of the old di^se Tins 
because human beings do not tend to dc 
velop an effective degree of immunit) to the 
stapftyloajcofs or to the streptococcus re 
gardless of the period of contact with the 
organisms, nor has an) means been found as 
yet which wili confer such an rirraimit) (2) 

RESULTS OF IREATMENT 

Of the zoopafie^'ts la this series it has been 
pos..ib!e to follow 98 of them over a period of 
3 years or longer Of these, 60 were apparent 
f) cured and had shown no evidence of active 
disease during the 3 jear or longer penod 
while 38 bad evidence of active oisease during 
that lime Of these 38 failures 24 had been 
healed and apparentl) cured dunng part of 
the 3 year or longer period, but the disease 
had recurred and abscesses had formed In 
the resnaiiung U patients the disease bad 
remained dmicaJIy active during the enbre 


penod of obsmalion In these 14 cases of 
persistent drainage, there was involvement of 
epiphyseal plates or of neighboring ;oinb 

Or the remaining 102 patients it wai po* 
sible to follow 38 of them over a period of 
from 2 to 3 ) ears Of these, 16 had remained 
dimcall) he ilfd for at least ayears while the 
remaining 22 revealed evidence of some ac 
tivjtj during this time 

Thirt) seven of the 64 remaining patients 
Here followed for a period of from i to 2 
years Of these, 23 were cJmicalJy well and 
the IS remaining still had exidencc of active 
disease There lenvvui 27 patients who failed 
to return for additional observation or were 
foJJowed for than i year There we e 2 
amputations and 1 death in the senes of 200 
patients The death resulted from an attempt 
10 do an adtqaate sequestrectomy on an m 
volved hip jwnt Only x resection was per 
formed and this was for removal of a portioi 
of t rih 

Our failure to cure 38 7 per cent of the 98 
patients who were followed for 3 years or 
more is not entirely due to fhe erteat of t’*e 
bone pathology present on admission because 
they were gradea as foiiow« 4 -r 1 18 4 '+i 
9, "f and 7, + + -f-'f , irhift the 3 year 
cures Consisted of 7 +, 24, -r-j- 18, ++•+» 
and ji, + 4 ")'+ involvement In regard to 
ficboncsaflecfcd, the^ y car cures n ere Ss'onJ, 

3j tibia 14, humerus r and other bones, lo 
Out faQures w^te due lo our inability to arrest 
the activity of the disease EW due '"v 
fact that m a bone which is thronically lU 
tectud the infection is b) no means limited to 
the cavity or to the adjacent bore, 

but eburnation of bone extends for a con 
sidecaile distance up the shaft and this coo^ 
tains minute temporarily nalled-ofi iJeta 0 
infected granulation tissue which nay give 
nac to an active infection in the future 
Furthermore it is the rule rather than the 
ercqition for a bone which is eTtcn«ive() m 
\o^»ed *0 show pathnlogv throughout to'* 
entire cetent of the bone in the involved area 

At the iaucerization operation a part of (op 
area, xs always left to preserv c the integrity oi 
the 'baft, and this so called pencil of bone 1? 
always infected bone It is thus evident tna 

relativity few of our saucenzation opi rations 
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accomplish the purpose for which they were 
dewsed, namely, removal of all of the infected 
bone and the creation of a wound which can 
heal from within outward without leaving a 
dead space which will harbor chronic infec- 
tion. Fortunately, in 61 3 per cent of our 
patients followed for 3 years or longer, the 
wounds healed and remained healed for 3 
years or more in spite of incomplete removal 
of infected bone In 38 7 per cent of this same 
group it was not practicable to create suffi- 
ciently favorable conditions by operative pro- 
cedures to arrest the disease over the 3 year 
period 

Our observations lead us to believe that in 
any extensive series of patients with chronic 
osteomj^elitis there is a considerable number 
(probably one-third) in whom, because of the 
e.x'tent of the involvement, permanent cure is 
impossible without complete, or almost com- 
plete, removal of the entire bone which is in- 
volved. We look with grave suspicion upon 
the various senes of such cases in the literature 
in which all, or nearly all, of a given senes 
were cured by one means or another (i) We 
believe that it is time the medical profession 
admitted this and realized that in the treat- 
ment of acute osteomyelitis the prevention of 
widespread destruction of bone is almost as 
important as is the saving of the life of the 
patient 

In addition to checking our patients as to 
whether or not the disease appeared to have 
been arrested, we have also evaluated them 
on a functional basis (Table W) and en- 
deavored to correlate the result mth the 
treatment which the patients received during 
the acute stage of the disease Poor results 
are those with a marked deformity, complete 
loss of function in the adjacent joint, com- 
plete destruction of an epiphyseal line, or 
persistent drainage, and these comprised 35 5 
per cent of the 200 patients Fair results are 
patients showing a slight or moderate de- 
formity, as some impairment of j'oint func- 
tion, slight disturbance of growth, or a slight 
amount of drainage, and these comprised 28 
per cent of the series. Good results represent 
those patients in whom the disease appeared 
to have been arrested without residual de- 
formity or important disturbance in grow'th 


and without significant loss of function in the 
adj’acent j'oints This result was obtained by 
us in only 25,5 per cent of the '200 patients. 

In some patients extensive scars cover 
the bone after healing is complete These 
scars are attached to the bone, are poorly 
supplied with blood, and are covered by a 
thin layer of epithelium. They tend to break 
down with superficial ulcerations following 
relatively slight trauma They heal very 
slowly and because of their persistent charac- 
ter, are often mistaken by the patient for a 
flare-up in the bone infection itself. Because 
of these characteristics and because these 
scars are unsightly, we feel that they should 
be excised and replaced by a hair line scar if 
possible The defect remaining after excision 
of the scar is sometimes small enough so that 
the neighboring skin and subcutaneous tissue 
can be undermined and closed over the defect 
without undue tension. Sometimes, however, 
especially in the tibia, the defect is so large 
that this is impossible without increasing the 
tension on the skm edges to such an extent 
that a slough may occur. It is important to 
procure a healthy soft tissue covering for the 
bone In order to obtain this result it may be 
necessary to raise a double pedicle flap on 
the medial aspect of the leg and shift it 
laterally to cover the exposed portion of the 
bone completely The defect on the medial 
aspect resulting from the shifting of the 
double pedicle flap is then covered with a 
split thickness graft The result in such a 
case is showm in Figure 6 

SUMMARY 

Of 200 consecutive patients with chronic 
osteomyelitis, 41 had been treated for more 
than I week with an erroneous diagnosis dur- 
ing the acute stage of the process and in only 
9 w'as the bone drained during the first w-eek 
of the disease 

Consequently, at least igi of these pa- 
tients had been treated consenmtively or by 
delayed operation. In this entire series the 
incidence of secondary bone foci was 25 per 
cent and the involvement of the neighboring 
joint was 50 per cent 

By means of the standard surgical pro- 
cedures and prolonged hospitalization with 
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IS left IS bejond the reach of maggots or of 
an> chemical or other agent which can be 
applied to the surface of the wound Btnce, 
we do not use bacteriophage It has been 
amply demonstrated that this agent is la 
hibited hy the body fluids and that bacteria 
in chronic infections qaicUy become immune 
to a bacteriophage 

Observations Upon these and other pa 
tients with chrome oiteomjehtis convimre ns 
that the permanent cure of chronic osteomyc 
htis 1!) children Over 3 >04/3 01 age depends 
upon the thoroughneas of the operation and 
not upon tie after treatment If all of the 
infected bone can be removed, the wound 
mil heal and stay healed if it is kept open so 
that It heals from within out, and it matters 
little what type of dressing is used as Jong as 
It IS not actually harmful It should also be 
remembered that the smaller the opening, 
(he wore rapid tie healing, as long a» dram 
age IS assuf^ Hence, our method of partial 
closure at the operation for saucetization 

If all of the infected bone is not removed, 
the \ ound may heal or may <ujntinue to draw 
indefinitely depending upon the activity of 
the infection and the geography of the 
wound, but even if it heals, the wound re 
mams a potential source of trouble because 
the infection may become actne again and 
cause a flare up of the old disease This is 
because human beings do not tend (o de 
velop an effective degree of immututy to the 
staphylococcus or to the streptococcus re 
gardless of the period of contact with the 
organisms, nor has any means been found as 
yet which will confer such an immunity (a) 

RESILTS OF FREATiirST 

Of the 200 patients m this senes it has been 
possible to lollow gb of them over a period of 
j y ears or longer Of these, 60 w ere apparent 
)} cured and had shown no evidence of active 
disease during the 3 year or longer penod, 
while 38 had evidence of active disease during 
that time Of these 38 iaflures, 34 bad been 
healed and apparently cured dunag part of 
the 3 year or longer period, but the di»c^ 
had recurred and abscesses had formed Jn 
the remaining 14 patients the disease had 
remained clinically active during the entwe 


penod of observation In these 14 cases of 
persistent drainage, there was involvement of 
epipbiseal plates or of neighboring 

Of the remaining 102 patients it was pos 
sible to follow 38 of them over a period of 
from a to 3 y ears Of these, 16 had remained 
climcally healed for at kast 3 years while the 
remaining 22 revealed evidence of some ac 
tmty during this time 

Thirty seven of the 64 remaining patients 
were followed for a period of from i to 2 
}Cirs Of these, 2J were clmicall^ wtW and 
the 15 remaining still hxd evidence of active 
disease There remain 27 patients w ho faded 
to return for additional observation or were 
foJloived for less than i vear There were 2 
amputations and i death m the senes of 'oo 
patients The death resulted from an attempt 
to do an adequate sequestrectomy on an in 
'ojved hip joint Only i resection was per 
formed and this was for removal of a portion 
of i nb 

Out failure to cure 38 7 per cent of the 98 
patients who were lollow w for 3 years or 
more is not entirely due to the e-ttent of the 
bone pathology present on admission betausv 
ih^y were graded as follows 4, +, i8, ++, 
9,+++, and 7 ++++ while they lear 
cures consisted ol 7 + 44, + + , i8, +++ , 
and n involvement In regard to 

thebonesa/Iected they yearcureswere femur, 
35, tibia 14, humerus and other bDne-> to 
Our failures w ere due to our inability to arrest 
the actmtv of the disease This is due to tVe 
fart that in « bone which is chiomcafly in 
fected, the infection is by no means limited to 
the abscess cavity or to the adjacent bone, 
but eburnation of bone extends for a con 
siderabfe distance up the shaft and this con 
taws mmule, temporarily walled-off isleW 01 
infected granulation tissue which may gi'e 
rise to an active infection in the future 
hutlhermore, it is the rule rather than toe 
exception for a bone wh Ji is estensi\cly in 
volved to show pathology throughout the 
entue ertent of the bone in the involved area 
At the saucerization operation a part of this 
area u, always left to preserve themtegntv ol 
the shaft and this so called penal of bone is 
always infected bone It is thus evident tna 
idwtwely fev of our sauccrizalion operations 



A BACTERIOLOGICAL STUDY OF THE PERITONEAL FLUID 
IN PERFORATED PEPTIC ULCERS 
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P ERFORATION of a peptic ulcer with 
an immediate diffuse contamination of 
the peritoneal cavitj^ has long been 
known to be a condition demanding 
immediate surgical intervention. It has been 
empiricalty recognized that the morbidity and 
mortality in such patients is determined to a 
large extent not so much by the character of 
the material which has already accumulated 
in the peritoneum as by the length of time that 
this contamination has been present The 
recognition of the difference between early 
chemical peritonitis and the succeeding bac- 
terial peritonitis is not new, but little study 
has been made of the type of bacterial peri- 
tonitis once this complication has occurred 
The literature on the subject is rather brief 
Published monographs lead one to believe that 
such exudates are innocuous in the first hours 
Ulrich, Moynihan, and Alexander state that 
there is no growth in the peritoneal fluid up to 
12 and i8 hours, conversely Bruett reports 
74 per cent positive cultures following per- 
forations between the sixth and twelfth hours, 
and 93 per cent positive cultures in patients 
coming to operation 12 hours or more after 
perforation 

In a series of collected cases in which the 
peritoneal fluid following perforated ulcers 
has been cultured, Judme obtained 89 3 per 
cent positive cultures in the first 12 hours, 
and xoo per cent positive cultures in the second 
la bours He also showed that those patients 
^^ith sterile cultures had a smooth postoper- 
ative course with no complications The 
bacterial flora found in his senes consisted 
mostly of streptococci and staphylococci 
Vendt demonstrated bacteria in 77 per cent 
of his cultures of 16 cases but found few bac- 
teria in each instance The non-hemolytic 

1 rom the Surgical Sen ice of the CooL Count} Hospital, the 
Morlhnestcrn Cnncrsil} Medical School, 
Ill department of Palholocr} and Bactcnolog} I nn crsitj 
oi Illinois College of Medicine 
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streptococcus dominated the picture, occur- 
ring in 90 per cent of the positive cases. 

Dudgeon and Maybury report a series of 23 
cases Ten of these peritoneal fluids contained 
diplococci or streptococci The authors be- 
lieve that the streptococci found in the peri- 
toneum m cases of gastric and duodenal per- 
forations are derived from the food and have 
caused infection at the base of the ulcer and 
in the peritoneum 

In our own experience and that of other 
clinics is), the greatest number of casualties 
and complications are due to a bacterial peri- 
tonitis It has been our belief that a relative 
prognosis may be made if we could know 
whether or not organisms are present at the 
time of operation and, if present, what types 

Before considering our series of perforated 
peptic ulcers that were studied bacterio- 
logicaliy, a rexuew of the cases of perforated 
ulcers for the year 1937 at the Cook County 
Hospital IS desirable Of 652 patients who 
were treated for peptic ulcer or one of its com- 
plications, 76 patients had perforations, of 
which 43 (56 5 per cent) were duodenal, 26 
(34 2 per cent) were gastric, and 2 (2 6 per 
cent) were gastrojejunal Five cases of this 
group were not operated upon 

Patients entering the Cook County Hospital 
with the diagnosis of perforated peptic ulcer 
were brought to surgery-- as soon as they could 
be adequately prepared Such preparation 
consisted of aspiration of the stomach contents 
by the aid of a Lemne tube and continuous 
suction, the intravenous administration of 
saline and glucose solution, and morphine and 
atropine. Thirty-four patients with per- 
forated ulcers that came to operation had 
cultures made of the peritoneum 

PROCEDURE 

Immediately upon the opening of the peri- 
toneal ca\-ity fluid material was aspirated into 
>17 
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adequate after treatment, it T\as possible to 
obtain healing m onlj 6i 3 per cent of 98 cases 
which we followed for 3 aears or longer In 
38 7 per cent of these the sinuses continued 
to dram or the disease healed and recurred 
during the period of observation 

In the series of 200 cases \\c consider our 
end results as poor m 35 $ per cent, fair in 
28 per cent, good m 25 5 per cent, and un 
known in II per cent 
We believe that the cure of the disease de 
pends upon the abilitj of the surgeon to per 
form an adequate operation and remove all 
of the infected boni. and that the tjTie of 
after treatment is relativel> unimpotlant, 
provided adequate drainage is maintained 
In about 40 per cent of the patients, ade 
quate surgerj is not feasible and such pa 
tients are practically meurabk 


Vie believe that earlv diagnosis of acute 
hematogenous osieom>ehtis and prompt dram 
age of the focus m the. bone is the most im 
portant factor in the prevention of chronic 
osteomjelitis nuh its attendant economic 
waste and cripplmg 
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P ERFORATION of a peptic ulcer with 
an immediate diffuse contamination of 
the peritoneal ca%dty has long been 
known to be a condition demanding 
immediate surgical intenmntion It has been 
empirically recognized that the morbidity and 
mortality in such patients is determined to a 
large extent not so much by the character of 
the material which has already accumulated 
in the peritoneum as by the length of time that 
this contamination has been present. The 
recognition of the difference between early 
chemical peritonitis and the succeeding bac- 
terial peritonitis is not new, but little study 
has been made of the tj-pe of bacterial peri- 
tonitis once this complication has occurred 
The literature on the subject is rather brief. 
Published monographs lead one to believe that 
such e.xudates are innocuous in the first hours 
Ulrich, Moynihan, and Alexander state that 
there is no growth in the peritoneal fluid up to 
12 and x8 hours, conversely Bruett reports 
74 per cent positive cultures following per- 
forations between the sixth and twelfth hours, 
aud 93 per cent positive cultures m patients 
coming to operation 12 hours or more after 
perforation 

In a senes of collected cases m which the 
peritoneal fluid following perforated ulcers 
kas been cultured, Judine obtained 89 3 per 
cent positive cultures in the first 12 hours, 
and 100 per cent positive cultures in the second 
12 hours He also showed that those patients 
With sterile cultures had a smooth postoper- 
ative course with no complications The 
bacterial flora found in his senes consisted 
mostly of streptococci and staphxdococci 
Vendt demonstrated bacteria in 77 per cent 
nf his cultures of 16 cases but found few bac- 
teria in each instance The non-hemolytic 

Sen ICC of the Cook Countj HoipiUl, the 
infi Surgerj, Xorthnestern Cnivemt} Medical School, 

ni ^ Pathologj and Bacteno!og> Lni\ersil\ 
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streptococcus dominated the picture, occur- 
ring in go per cent of the positive cases. 

Dudgeon and Maybuiy report a series of 23 
cases. Ten of these peritoneal fluids contained 
diplococci or streptococci The authors be- 
lieve that the streptococci found in the peri- 
toneum in cases of gastric and duodenal per- 
forations are derived from the food and have 
caused infection at the base of the ulcer and 
m the peritoneum. 

In our own experience and that of other 
clinics (s), the greatest number of casualties 
and complications are due to a bacterial peri- 
tonitis It has been our belief that a relative 
prognosis may be made if we could know 
whether or not organisms are present at the 
time of operation and, if present, what types 

Before considering our series of perforated 
peptic ulcers that were studied bacterio- 
iogically, a review of the cases of perforated 
ulcers for the year 1937 at the Cook County 
Hospital is desirable Of 652 patients who 
were treated for peptic ulcer or one of its com- 
plications, 76 patients had perforations, of 
which 43 (56 5 per cent) were duodenal, 26 
{34 2 per cent) were gastric, and 2 (2 6 per 
cent) were gastrojejunal Five cases of this 
group were not operated upon 

Patients entering the Cook County Hospital 
with the diagnosis of perforated peptic ulcer 
were brought to surgerx^ as soon as they could 
be adequately prepared. Such preparation 
consisted of aspiration of the stomach contents 
by the aid of a Levine tube and continuous 
suction, the intravenous administration of 
saline and glucose solution, and morphine and 
atropine Thirty-four patients with per- 
forated ulcers that came to operation had 
cultures made of the peritoneum 

PROCEDURE 

Immediately upon the opening of the peri- 
toneal ca\aty fluid material was aspirated into 
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TABLE III —CULTURE RlCORD IV 34 CA&ES 



lured ere added to this media and pour plates 
Here made These were ctaituncd jn 24, 4S 
and 72 hours The colonies obtained were 
then stained b> Gram’s method, and the 
gram negative colonies were replaled on 
tndos’ media Organisms which were «>ii)l 
unidentified were then placed on the various 
sugar media arJ a final diagnosis made h} 
their /ermentative properties Anaerobic or 
gani<ms were sought bv making Lultures Jrotn 
the OTisinal fiuid on the ascitic Uood agar 
slants from which oxygen had been absorbed 
bj pjrogallic acid alkali nuTture 
Thirty four cases with perforations were 

cultured Tne/it} per/brations were located 
m the stomach and 14 m the duodenum 
Three (8 8 per cent) of the ^4 perforations 
occurred in iromcn, s yveze Jocaled m the 


a sterile syringe plated m a sterile test tube, 
and transferred to the bacteriology laboratory 
Numerous specimens collected were discard^ 
as thev had been allowed to stand at room 
temperature for a length of time sufficient to 
allov bacteria to be dcstroved before they 
could be placed ort a media conduave to 
growth Direct smears were not made rou 
tirely, as the presence of aJimentarv d{bns 
too frequently made it difficult to identify or 
pani^ms The samples were then cultured m 
the following manner 

Ascitic blood agar media was used to isolate 
streptococci This is a 20 per cent asatic 
fuld with one half cubic centimeter of blood 
added to 8 cubic centimeters of meal infusion 
agar Sev eral loops of the material to be cul 


duodenum 

The most frequert organisms found were 
the B-idllus coli and the hemolytic Baallus 
coll Second jn frequency was the Strepto 
coccus hemolytieus of both alpha and beta 
types next most frequent was the staphylo 
coccus, and in 3 instances a^aerob'c bacteria 
were isolated, one of which was of a hemolvlic 
variety In addition to these i Bacillus pyo 
cyancus and 1 veast fungus were isolated 
Eighteen or 53 per cent, of tb» j4 cases had 
positive cufturcs There were id deaths amorg 
the 34 cases (Table III) Twelve of the ih 
deaths nere associated with bacteria of a 
marked pathogenic nature Six patients with 
positive cultures recovered as shown in Table 

IV 
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TABLE V. 


Case 

number 

Hours from 
perforaUoD 

Location 

Hours post- 
operativ e to 
death 

1 

I Age 

Cause of 
death 

5 

s 

Stomach 

18 

60 

! ShocL 

9 

6 

! Stomach 

2 

34 

Shock 

25 

iS 

Duodenum 

6 

4S 1 

Shock 

30 

sS 

Duodenum 

24 

72 

Age-shock 


All the cases with Bacillus pyocyaneus, 
yeast infection, and Staphylococcus albus had 
mild postoperative reactions in spite of wound 
infections Of those infected with Bacillus 
coli, I had a 7 day history with perforation 
into the lesser omental bursa which was well 
walled off as an abscess and did not contami- 
nate the general peritoneal cavity The second 
had Bacillus coli in the free peritoneal cavity 
and ran a stormy postoperative course wdth 
generalized peritonitis, resulting in man5>- 
weeks’ stay in the hospital. 

There were 4 deaths in 34 cases in which the 
patients had sterile cultures. In spite of this 
fact, the death in each case was prior to 24 
hours following operation (Table I) 

The majority of positive cultures occurred 
after the sixth hour of perforation, cultures of 
Bacillus coli were present in only 2 instances 
before the twelfth hour Anaerobic bacteria 
were found only after the eighteenth hour 
Lohr and Clavel believe that the presence of 
anaerobic organisms are encountered only as 
secondary invaders They are usually found 
in localized abscesses and may arise from 
neighboring intestinal loops. All patients hav- 
ing cultures containing both streptococci and 
Bacillus coli died of diffuse peritonitis The 
2 patients mth subphrenic abscess who came 
to postmortem examination had pure cultures 
of Bacillus coli in great quantities All the 
positive cultures of streptococci were found in 
^ses of perforation of the stomach, while 
Bacilli coli were found in the stomach or in 
the duodenum, either alone or in combination 
with staphjdococci, streptococci, and anaer- 
obes 

_ It is interesting to note the marked change 
the^ bacterial flora in the second 6 hours 
follow ing perforation. The presence of strep- 
tococci and Bacillus coli then appear in the 
peritoneal caxnty, and their presence may be 


explained on the theory of invasion of the up- 
per bow'el by organisms normally found only 
in the lower intestinal tract The presence of 
an early “chemical peritonitis” causes a cessa- 
tion of peristalsis with a concomitant cessation 
of secretion of hydrochloric acid, thus allowing 
for a proximal migration of bacteria from the 
low’er bowel The quantitative acid secretion 
in the stomach, therefore, may be responsible 
for the type of organism found. Streptococci 
and staphylococci are the organisms most 
sensitive to the presence of acid The fact 
that organisms are infrequent in the early 
hours follownng perforation accounts for the 
fact that few of these patients develop a bac- 
terial peritonitis, the more time elapsing fol- 
lowing the perforation the more pathogenic 
the type of organism Thus, patients having 
sterile cultures follow' an uneventful post- 
operative course and do not develop com- 
plications 

The clinical course and prognosis in per- 
forated ulcer may be determined by the 
bacteriological flora as is e\ndenced by the 
following case 

The patient, a laborer, aged 27 years, entered the 
hospital with diffuse abdominal pam present for 5 
hours The onset of the pain was sudden and severe 
m the upper abdomen spreading rapidly to the low er 
abdomen There was no previous gastro-intestinal 
complaint Physical examination revealed a well 
nounshed young man lying quietly in bed with a 
ngid abdominal wall, absence of peristaltic sounds 
and obliteration of liver dullness Fluoroscopy re- 
vealed a large air bubble beneath the diaphragm 
confirming the diagnosis of perforated peptic ulcer 
Operation was performed within 6 hours after the 
onset of symptoms A culture was taken upon 
opening the peritoneal cavity and 1200 cubic centi- 
meters of a turbid fluid was aspirated from the 
peritoneal cavity and pelvis The ulcer one half 
centimeter in diameter with a soft fnable margin 
was closed with linen suture, and the abdomen was 
closed without drainage Continuous gastric suction 
and supportive treatment were instituted after 
operation The abdomen began to distend after the 
tw enty-eighth hour in spite of the gastnc decompres- 
sion, temperature rose to 103 degrees Transfusion 
of 350 cubic centimeters of blood was given on the 
second and third postoperative days because of the 
patient’s poor condition There were no intestinal 
sounds at any time and the patient became pro- 
gressively worse in spite of all therapy and died on 
the fifth postoperative day from a diffuse peritonitis 
The bacteriologist reported the presence of strepto- 
cocci, Bacilli coh and proteus Ihe diffuse contami- 
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nalJon of the peritoneal cavjtj b> such pathogenic 
oTgani ms m the earl> hours foUoning perforation 
offers a poor prognosis and we were cognizant of this 
fact within 40 hours 

There js no indication for draining tho&e 
patients who have sterile material in their 
peritoneal casities The significance of a 
lower mortality rate (253 per cent) m the 
past > ear at the Cook Count} Hospital is due 
to the fact that the majority of patients 
namely 57 of the 76 cases, w ere operated upon 
in the first 12 hours after perforation and in 
no patient operated upon was there a dram 
introduced into the peritoneal cavity 

CONCLUSIONS 

1 Certain positicc cultures from the pen 
toneal fluid in perforated peptic ulcers offer a 
prognosticsignificance as to the clinical oiurse 

2 Cultures taken in the first 6 hours arc 
usually sterile but when positive offer a poor 
prognosis 

3 The most frequent organisms found are 
the Bacillus coIi and the streptococcus 

4 W hen cultures are sterile the posiopcra 
live course is smooth and the mortality is low 

5 The presence of pathogenic organisms in 
the cultures is associated clinically with com 
plications and are directly responsible for the 
mortality and morbidity 


6 Drainage is indicated only ir patients 
Operated upon many hours following per 
foralion, and then this can be construed only 
as an heroic treatment 
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THE USE OF NEOSYNEPHRINE IN SPINAL ANESTHESIA 

ROBBIE S BRUNNER, M D , and GEZA de TAKATS, M D , F A C S , 

Chicago, Illinois 


O NE of the difficulties encountered 
1 during the administration of spinal 
' anesthesia is the maintenance of 
a stable level of blood pressure The 
drugs commonly used for this purpose are 
epinephrine and ephedrine Both produce 
an increase in heart rate with a tendency to 
arrhythmia and are stimulants of the central 
nervous system Epinephrine when given sub- 
cutaneously or preferably into the muscle 
produces only an evanescent and inconstant 
rise in blood pressure, administered intra- 
venously the rise in blood pressure may be 
marked but is transient Its action on the 
heart is marked, ventricular fibrillation has 
been reported after its intravenous use and 
pulmonary edema may be produced Ephe- 
drine has a more prolonged and less violent 
action on the cardiovascular apparatus but 
similar to epinephrine it increases the heart 
rate and nervous tension The well premedi- 
cated conscious patient may become “jhtery” 
after its use 

A brief senes of spinal anesthesias has 
been reported by Tovell who used benzedrine 
for the control of blood pressure Our interest 
m the use of neosynephrine as a peripheral 
vasoconstrictor was aroused by the work of 
Carl A Johnson (2, 3) who showed in a series 
of animal and clinical experiments that the 
subcutaneous injection of this drug is followed 
by an increase in blood pressure, a slowing of 
the heart rate, and that therapeutic doses 
such as 5 to 10 milligrams did not produce 
nervousness and anxiety The previous liter- 
ature on the subject can be found in his two 
articles Johnson did not find any abnormal 
cardiac mechanism following its repeated use 
and found it valuable in combating the hypo- 
tension in shock and hemorrhage following 
operations It occurred to us that if the drug 
was so effective in raising a low blood pressure, 
>t might be advantageously used in smaller 

1 rom the ricpertmcnt of Siirgcrj and the Di\ j^ion of Anc-ithe 
sia, Innersitj of Illinois, College of Medicine 


doses as a preventive against the fall in blood 
pressure following the induction of spinal 
anesthesia A preliminary report on our first 
50 cases was made in October, 1937 (i) In 
January, 1938, Lorhan and Oliverio reported 
a series of 30 cases and concluded that the 
drug could be repeated without losing its 
effect but without the toxic phenomena ob- 
served with ephedrine They stated that the 
action of the drug was rapid and that blood 
pressure was maintained for at least 30 min- 
utes following Its injection They were im- 
pressed with the rate, rhythm, and volume of 
the pulse after its use 

We are reporting a series of 163 cases of 
spinal anesthesia administered in conjunction 
with the use of neosynephrine For a control 
series we selected 100 operations done under 
spinal anesthesia in which ephedrine was used 
for the control of blood pressure The neo- 
synephrine group has been subdivided into 
low and high spinal anesthesias In 113 low 
spinal anesthesias the loss of sensation extend- 
ed to the umbilicus or slightly above, in the 
50 high anesthesias the level of the anesthesia 
was at the costal margin or above in 60 per 
cent, midwa}”^ between umbilicus and xyphoid 
process in 14 per cent, and to the umbilicus 
in 26 per cent Every effort was made to 
select as nearly as possible a similar control 
group in which we have 50 low and 50 high 
spinal anesthesias The anesthetic drugs used 
and their dosage will be discussed later 

PROCEDURE 

Blood pressure and pulse were determined 
while the patient was in the ward and then 
again after reaching the operating room Fol- 
lowing the injection of the vasoconstrictor, 
readings were made every 5 minutes until the 
operation was completed Spinal anesthesia 
was induced within 5 minutes of the injection 
of neosynephrine or ephedrine, these were 
injected into the deltoid muscle and the site 
of injection was not massaged Excluded from 
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nation of the peritoneal cavit> b\ such pathogenic 
organisms in the earlj hours fofiowmg pcrfoTation 
offers a poor prognosis and ne were cognizant of this 
fact within 40 hours 

Tbere ts no indioation for draining those 
patients irbo haxe stcn)e material in their 
peritoneal ca\itics The significance of a 
lower mortality rate (323 per cent) in the 
past j car at the Cook County Hospital is due 
to the fact that the majoritj of patir^nts, 
namelj , 57 of the 76 cases, w ere operated upon 
m the first 13 hours after perforation, and m 
no patient operated upon was there a dram 
introduced into the peritoneal cavity 

COMCLUSIOSb 

I Certain postti\e cultures from the pen 
toncal fluid m perforated peptic ulcers offer a 
prcjgnosticsigmficance as to the clinical tour«e 

3 Culture^ taken m the first 6 hours are 
usually sterile but when positive offer a poor 
prognosis 

3 The most frequent organisms found are 
the Bacillus coli and the streptococcus 

4 hen cultures are sterile the postoptra 
tive course is smooth and the mortafiti is Ion 

5 The presence 0/ pathogenic organisms m 
the cultures is associated clinically with com 
plications and ate directly responsible lor the 
mortality and morbidity 


6 Drainage is indicated only in patient* 
operated upon many hours following per 
foration, and then this can be construed only 
as an heroic treatment 

We wish to thank Miss Silka Stotker and Miss Katheryn 
r Buck for tbeif technical assisUnce 

lUBUOORAPItV 

1 AievAMiED Quoted by C L Gibson Am J M Sc 
«q»3 16s Son 

* B_4ctT H Bictenoljgic corisiJertlioas at einsion 
of perforated gastric and duodenal ulcers Beitr z 
kliQ Chir }gs& tjS 601 

j CuvEi C and CtUTt C Bactenologic dcs epan 
elements pfritoneau des ulefres gastro duodfoau 
perfores Lyon chir 1953 30 164-283 

4 t S DewEOs B C The hacteriofcgv 

f* the p&fitoneil eruda e it cases of pe 'o itut of 
Aestomai-handduodenum Lancet lors J 379-81 

5 Ftemfi\c B L Acute perforation 0/ duodenal ul 

cerscausesof death and a consideralion of trraioieni 
J Am M Asi 1031 97 fr-ti 

6 fCotNE S S SCatistiguede 116 casd ufcirei perfores 

de lestomac et du duodenum J de chir tfy 
>S 1 S 9 

J tom W Etiologie tvgpiBcttnte cf snatTODicbacWn* 
in perforating peritonitis complicalmg jiaslnc enu 
duodenal ulcer Deutsche Ztschr f Chir 1919 
au so3-> 34 

8 MewjHAb 15 AWomical Opeiaiions \ol 1 p 13a 

Pbbde’pi-ia \\ B Saunder* 1916 

9 Ulrich P De la gastro pyforectomie et de la duo 

ddnopsfortclomie imaiidties dans la tiaiieineiit 
d uc*res perforiv de lestomac et du duodeniini 
Rtv dtehr spjt 4X *« , , . 

10 \tVDt D Contnbution to our knoHleegt el ISe 
haefenoJovy 9f pentonitults due to uLer Inw 
eutal Disseruuon Jena igas 



BRUNNER, DE TAKATS. NEOSYNEPHRINE IN SPINAL ANESTHESIA 1023 



Graph 4 Average curves of blood pressure and pulse in 50 cases under 
high spinal anesthesia using neosynephnne with pontocaine m lo per cent 
glucose solution The average duration of anesthesia was 2 hours and 1 5 min- 
utes. Thestabdityof thecurvesisimpressiveaftertheuseof neosynephnne 


heart rate Neosynephrine was given in doses 
of o 5^ cubic centimeter of a i per cent solu- 
tion, in 15 cases it was repeated again and in i 
case 3 injections were given It will be noted 
that the average systolic pressures did not 
vary over 12 points and the average diastolic 
pressures over 10 points The average pulse 
rate was maintained below 80 but not lower 
than 70 beats a minute One would get a 
false impression, however, by looking at only 
the average curves in regard to marked fluc- 
tuations of blood pressure under spinal anes- 
thesia and the ability of neosynephrine to 
control them In Graph 2 one can see the 
marked pressor response to the first dose of 
neosynephrine which, however, wore off in 
30 minutes when the pulse pressure became 
small The small pulse pressure is often the 
earliest sign of shock, but a small dose (o 25 
cubic centimeter) of neosynephrine promptly 
restored the systolic blood pressure Note 
also the marked bradycardia, the pulse rate 
ranging around 50 for at least 45 minutes 
In such cases added to the hypotensive effect 
of the spinal anesthesia, one has to consider 
tlm effect of hemorrhage and shock, both of 
uhich may be compensated within limits by 
vasoconstriction (3) 



Graph 5 >\verage cunes of blood pressure and pulse 
in 50 cases under high spmal anesthesia using ephedrine 
with procaine hj drochlonde The average duration of 
ancsthesiawas i hourand4ormnutes Both systolic and dia- 
stolic pressure gradually drop The pulse rate is well sta- 
bilized Since these records w ere obtained se\ eral \ cars ago 
before pontocaine-glucose was available, they are'notid^l 
as controls to compare wath Graph 4 How ev er, pontocaine- 
glucose produces a long anesthesia and thus constitutes 
a more se\ ere test for neosynephnne 
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Graph i A\erise e>-i''no! t^*to3ic»ni^asi^bcbhc<l 
pretnirea ond puU? rates la jti cases uedrr low apinal 
anesthe5» ''ith pronme bjdrocUonde Five tentiiscuW 
centiinecer of t per cent solution of neosyneplinoe ««s 
given subc^aoMusly 5 rnmutes before the intrasptna) 
injection The lesel of all 3 curves is well naintauied 
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Graph 7 Blood pressure and pulse record of a paPenI 
undercoiDg traasurethril re*ectioo of the prostate Ciitiei 
iodioale besinmng ud end of operation Note the marked 
rise in systolic ftitb the moderate rise 10 diastcfie bfood 
pressures together Aiipaalouing of the pulrea/terisjecPofl 
of one half cubic centimeter neosynephnne A second 
dose 0/ a smaU tnojjit ef reosynepirae fo Wo.rth 
cubic centimeter) is quite effective Suib large respoosra 
are sometimes seea the pressor response here usted 
s$imoute$ 

our statistics tv ere patients who had complies 
tions daiipy operation such as hmorrhaje jn 
the presence of marked hj-pertension, nco 
svnephnne was not administered except when 
a fall in blood pressure occurred In order to 
stabilue blood pressure as much as possible a 
second dose of neosjrephnne was piven as 
soon as the Wood pressure began to drop 
The interval between 2 injections ranged from 
10 minutes to i hour and 15 minutes, the 
majonty of th'*m being withm \o minutes 
after the first dose 


In the first group of 113 cases m which low 
spinal anesthesia was induced and ncosvne 
phnne was used to control the blood pressure, 
the average dose of proctme crystals wis 97 
milligrams in 2 cubic centuneters of spinal 

. , fluid The maximum dose was 2C»fnf)hgrar7s 

Graphs int ccubiccentimetersand theminimumdo«e 

w cases under low spmal anesthesia Eicryenortwas ‘“ah'- “■ , nf 

mate Co male this 'vrtroi senes coiDparabJe w ihe one xras ?0 milligrams m 2 CUblC cetUinveterS 01 
shown on the first graph. Three fourths gram of ephednne fluid Graph I shows the average 

sysw^c <.„d wood pr».u,„ »a 
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Graph 9 Electrocardiogram ia, before injection, b, after) of a patient \Mtb a nor- 
ma! cardiovascular apparatus before and after the administration of i cubic centimeter 
of a I per cent solution of neosynephnne The pulse rate dropped to 40 from 58, a 
simple bradycardia resulted from the injection 


the level of the umbilicus or below it, the 
average dose of procaine was higher than in 
the first group, namely, 125 milligrams The 
maximum dose, however, was lower, only 150 
milligrams and the minimum dose given was 
80 milligrams of crystalline procaine Ephe- 
dnne sulphate was administered m a dose of 
50 milligrams (three-fourths grain) It was 
repeated in 2 cases Both systolic and dias- 
tolic pressures show a gradual fall, 22 points 
m the systolic and 20 points in the diastolic 
average pressures (Graph 3) The average 
pulse rate in contrast to the first series shows 
a definite rise; it ranged between 95 and 105 
beats a minute during the course of operation 
In another series of 50 patients, high spinal 
anesthesias were studied with neosynephrine 
and compared with another 50 cases in which 
ephedrine was employed These 2 groups are 
again not strictlj' comparable, as m the neo- 
synephrmc group pontocaine in 10 per cent 
glucose was the spinal anesthetic, whereas 
m the control group, which was selected from 
the material of previous years, ciystalline 


procaine was used. However, the level of 
anesthesia was just as high in the control series 
and it is permissible to assume that the fall 
in blood pressure is comrnensurate with the 
level of vasoconstrictor paralysis In addition, 
the pontocame-glucose anesthesia lasts so 
much longer than the procaine anesthesia that 
neosynephrine has been put to a more severe 
test in this group than it has been in the 
controls 

Graph 4 shows the average figures of 50 
cases The average dose of pontocaine was 
17 milligrams, individual doses ranging from 
20 milligrams in 3 5 cubic centimeters to 10 
milligrams in i cubic centimeter of 10 per 
cent glucose Readings were continued for 2 
hours and 5 minutes, although individual cases 
had even longer operations under effective 
anes^esia The cunms show a satisfactory 
leveling of blood pressures and pulse rates 
within this period Again the average pulse 
did not go above 73 nor drop below- 60 beats 
per minute The low-est average reading of 
blood pressure was 92/60 
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pulse rate became as low as 30 beats per 
minute and a marked arrhythmia developed 
and persisted for 2 hours It is interesting to 
note that this patient had an arrhythmia on 
the floor before coming to the operating room 
To illustrate, however, that this bradycardia 
is not always of as long duration, we show the 
curves obtained in a patient with an inguinal 
hernia (Graph 7) In this case the bradycardia, 
which was not pronounced, lasted exactly the 
length of time which the hypertension did 
In case of profuse hemorrhage, however, neo- 
synephnne may not raise blood pressure or 
produce a bradycardia In Graph 8 a nephros- 
tomy was done under general anesthesia When 
severe bleeding occurred and the blood pres- 
sure fell, neosynephrme did not produce a 
rise although it may have prevented a further 
fall, the pulse kept climbing up Restoration 
of blood volume Avith acacia effected a prompt 
rise in blood pressure 

EVALUATION OE STUDY 

Our experience with neosynephrme, as 
shown in the graphs presented, shows that it 
is capable of stabilizing blood pressure in 
spinal anesthesia in the majority of cases 
whether the anesthesia is low or high, or of 
short or long duration As the acute hypo- 
tension during spinal anesthesia is of vaso- 
motor origin, It is to be expected that a drug 
which has a marked peripheral vasoconstrictor 
action would be suitable for the maintenance 
of blood pressure It definitely lacks the action 
of epinephrine and ephedrme on the central 
nervous system and does not increase the irri- 
tability of the patients who are in a conscious 
state under spinal anesthesia 

It can also be said that if the hypotension 
IS due only to a vasomotor palsy but not to a 
sudden loss of circulating blood volume the 
drug can be depended on to restore blood 
pressure to a safe level As a matter of fact 
the drug should really be given more for pre- 
vention of hypotension than for restoration 
of the blood pressure It has been our custom 
to give the first dose just before the induction 
of spinal anesthesia and give the second dose 
when the blood pressure begins to drop, which 
IS usually around 30 minutes following the 
induction of the spinal anesthetic 


Beside the hypertensive action of the drug 
a slowing of the heart occurred to 48 beats or 
below in II per cent of 163 cases One might 
at first consider this as due to the pressor- 
receptors in the vascular system which respond 
with a vagal slowing of the heart whenever 
systemic or pulmonary pressure rises This is 
a useful mechanism and has a sparing action 
on the heart But as shown in Graph 6 the 
bradycardia outlasted the hypertension for 
several hours The pulse rate dropped as low 
as 30 and varied mostly between 48 and 42. 
This and a few other observations prompted 
us to investigate this bradycardia more closely 
Johnson has pointed out that this is a simple 
bradycardia and we found this to be so in a 
few experiments in which electrocardiographic 
tracings have been made before and after the 
use of the drug (Graph 9) That one can 
produce a partial heart block with neosyne- 
phnne is illustrated m the case of E S , a 
patient with an atypical hyperthyroidism and 
a high unstable vegetative nervous system, 
whose electrocardiographic record would in- 
dicate that a partial heart block had been 
produced with i cubic centimeter of i per 
cent neosynephrine (Graph 10) This obser- 
vation and the one recorded on Graph 6 would 
indicate (i) that, in patients with advanced 
age and slow pulse or evidence of myocardial 
damage, the drug be used with great caution, 
preferably with atropine, (2) that doses of 
o 5 cubic centimeter be not exceeded for i 
injection, but repeated injections are permis- 
sible Hoivever, ive do not wish to create the 
impression that any untoward cardiac symp- 
toms are to be expected from o 5 cubic centi- 
meter doses To illustrate the tolerance of 
some patients to this drug the case of a patient 
w'ho received i cubic centimeter of a i per 
cent solution of neosynephrme intravenousl)' 
by mistake may be cited Outside of a violent 
headache and palpitation no damage resulted 
from this error 

A further study of neosynephrine on the 
heart ivith electrocardiograms and meas- 
urements of cardiac output is noiv under way 
As a persistent heart rate at rest below 50 is 
always suspicious of a heart block (4). we 
intend to exclude such patients from the use 
of neosynephrine until more is known about 



Cisph 10 £Iei.ltgc3tdiogT3m btood pressure curve sad puLt tite {oUaniog the 
tnj>^U0D oi I cubic centimeter of a i (lerceRt tolution of neosynepbrine Tbe pulse 
dropped to 42 3$ ^^ltb a pulsenie of 42 apartial heart blocL developed which 

H3S present also 10 aeubsequeni tracing uhen 45 minutes after the injection A last 
tracing taken an hour after the injecttoo shouH a norma] rhythin There were no 
syirpcomsiii the patient sp^s hts 017 ahicbnoaMheindivative^myc^ardiaJd; esse , 

Comparing these figures with the ones ob m 10 cases, i grain in i case and three fourths 

tainecf m the controf group, in which ephe gram tn the remztmng jo cksca 

drinc was used formamtenanct of blood pres The average pulse rate is again higher here 
sure one notes that the average duration of than in the neosynephnne Senes Thebiadj 
anesthesia is shorter and yet the tendencj for cardia following the administration of neo 
both sjstolic and diastolic pressures to drop s>nephnnc is a striking phenomenon It out 
Is more pronounced as IS «hown in Graph s lasts the temporary rise in blood pressure 

The average dose of procaine was 302 5 milli Graph 6 the bradycardia continued after the 

grams w 24 nibic centimeters of spinal fluid patient had been returned to his bed and 

ranging from a mavimurn of 300 milligrams m varied between 44 and 4S 'or over hours 
5 cubic centimeters to a minimum dose of Following a second dose of nrosynephnne 
ISO milligrams in i cubic centimeter of spinal which was given ot a j .'I ^ 

fluid The dosage of ephednne was i s grams pressure to So systolic and 55 dia^toiic, tne 



KNEE JOINT TUBERCULOSIS 
Two Hundred Twenty-Two Patients Treated by Operative Fusion 
JAMES W TOUMEY, Jr , M D , F A.C S , Med Sc D., New York, New York 


F usion of the knee joint has not yet 
been universally accepted, especially 
the use of this procedure in children 
It is, therefore, considered advisable to 
present this large series consisting of all the 
cases of knee joint tuberculosis operated upon 
at the New York Orthopedic Hospital from 
September, 1915, through December, 1936. 
Knee fusion was performed in 222 cases during 
this penod One hundred and ninety-nme 
cases have been followed i year or more, and 
these patients form the group for end-result 
study 

DIAGNOSIS 

The diagnosis is not difficult in late cases 
which often have a suggestive appearance 
Flexion deformity, synovial thickening, marked 
atrophy of the thigh and calf, with slight 
heat and tenderness at the joint, form a typ- 
ical group of physical signs to which sinus 
formation is frequently added In the early 
cases, the diagnosis is not so evident Per- 
sistent, unilateral, synovial thickening or effu- 
sion at the knee, raises the question of tuber- 
culosis, and It has been our experience at this 
hospital for many years that this question 
cannot be satisfactorily answered except by 
exploration of the joint, thereby verifying the 
diagnosis by laboratory methods Tubercu- 
losis may be present even though it is not 
found by aspiration and guinea pig inocula- 
tion 

The most usual history is one of chronic 
swelling of the knee with gradual onset A 
history of injury was given in 60 of the entire 
senes of 222 cases It is difficult to evaluate 
this factor Frequently trauma is slight and 
the symptoms do not appear until many 
months after the injury 
In 146 cases of the series the diagnosis was 
proved by the finding of tubercles in the sec- 
tions of pathological material taken from the 
knee joint, by guinea pig inoculation of this 


material, or by both Thirty-two cases were 
negative It is our practice to take from each 
joint opened, tissue for frozen sections, tissue 
for permanent sections, and tissue and joint 
fluid for culture We advocate the inoculation 
of 2 guinea pigs in each case, as we have found 
that a number of pigs died of causes other 
than tuberculosis before the allotted 3 weeks 
prior to autopsy The 32 unproved cases were 
included in the series because of the history, 
physical, and operative findings It is some- 
times difficult for the surgeon to select frag- 
ments of tissue which contain tubercles for 
examination, even when the process is active 
and extensive Tubercles are more frequently 
found in the synovial layer than elsewhere in 
the joint Many of the unproved cases are 
those of long duration in which patients have 
had years of conservative treatment prior to 
operation Their course has been typical of 
tuberculosis, the majority having had sinuses 
in the past At operation, there is found much 
fibrosis, marked destruction of cartilage, and 
usually erosion of bone 

SYiCPTOMS AND SIGNS IN EARLY CASES 

Seventy-nine cases entered the clinic for 
treatment i year or less following the onset 
of symptoms and form an interesting group of 
early cases The most common presenting 
complaint among these individuals was swell- 
ing at the knee, the next was pain, and the 
next, stiffness A limp, though it must have 
been present early, was not noted as a rule. 
The shortest period in which medical aid had 
been sought after the onset was 3 days 

In the dispensary examination of these early 
patients, physical signs were noted in the fol- 
lowing frequency, swelling, 67; fle.xion de- 
formity, 43, spasm, 37; effusion, 30, increased 
heat, 19, atrophy, 12; tenderness, 9, sinuses, 
3 In cveri^ case one or more definite physical 
signs were present. In all these early cases the 
legs were of equal length. 
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the action of this drug on the heart ^Vhile 
a pre operatn e electrocardiogram often would 
be desirable, its routine use on large surgical 
services is not feasible at present, nor is the 
dmical significance of some abnormal electro 
cardiographic findings certain enough to den> 
some of these patients the benefit of surgical 
relief This is especially true of the group 
suffering from prostalic obstruction 

St.MllAR\ AND CONCLUSIONS. 

In a series of 163 patients who were given 
a spinal anesthesia neosjnephrine was used 
in a single or repeated dose to stabilize blood 
pressure In a control series of 100 patients 
cphedcine was employed for the same purpose 
It was found that neosynephrine could be 
depended upon to raise or maintain a falling 
blood pressure at least as cffectivel> as ephe 
dnne but it lacked the stimulating effect of 
cphedrineon the central nervous system which 
Is. a distinct advantage Also instead of pro 
duang a tachycardia, as epinephrine and 


ephedrine do, a brady cardia was quite appar 
ent The finding of this bradv cardia has led 
to a warning m patients suffenng from mjo 
cardial damage and cspeciallv those in whom 
partial heart block is suspected In the group, 
however, which contained manj bad risks no 
untoward reactions hav e been produced 
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6 Tovru. K H Control of bloou pressure during 

spinal anesthesia ] roc htalT ^leet Mayo Chn 

«9J» «• jSj 
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yses was often present There was x-ray- 
evidence of bone erosion in 5 cases 

In later stages progressive thinning of car- 
tilage, bone erosion, and a transparent ha- 
ziness of the bone shadow make the roent- 
genographic diagnosis less difficult The most 
usual conditions to be confused with early 
tuberculosis are gonococcus arthritis, and 
arthritis of the rheumatoid type Early acute 
suppurative arthritis may also give the x-ray 
appearance of tuberculosis though clinical dif- 
ferentiation should be easy 

PRE-OPERATI\'E EXAMINATION 

In this series there were 130 males and 92 
females The ages at the onset of symptoms 
were distributed from 6 months to 6r years 
and were grouped as shown in Table I 


TABLE I —AGE AT ONSET 


Age m jears 
Under ro 
10-19 
20-29 

30 and o\er 


Xo of cases 
127 

44 

27 


The ages at the time of fusion varied from 
sK to 62 years, and were grouped correspond- 
ingly as in Table II 


TABLE II —AGES AT TIME OF FUSION 


Age in ^ ears 
Under lo 
10-19 
20-29 

30 and o\er 


No of cases 
60 
73 
43 
47 


The position of maximum extension was 
noted in the pre-operative examination of 180 
patients The most severe flexion deformity 
was 55 degrees and the average was 20 de- 
grees In 21 cases complete extension was 
present 

Actively draining sinuses were present at 
the time of the fusion operation m 15 cases 
In 25 other cases actively draining sinuses pre- 
viously present had healed at the time of 
operation 

A record of tonsil examination was made in 
159 cases The tonsils appeared negative in 
74 cases and inflamed or hypertrophied in 41 
cases In 41 additional cases tonsillectomy 
was done before operation and soon after fu- 
sion m 3 cases Microscopic sections of tonsil 
tissue were examined in 15 of these cases In 
5 patients tuberculosis was found and in the 
10 remaining the reactions were negative In 
our opinion tonsils which do not appear nor- 
mal should be removed before the fusion op- 
eration, thereby eliminating a possible focus 
of tuberculosis 

At examination before operation physical 
signs of active pulmonar}’- tuberculosis were 
present m 14 cases and there were signs of 
inactive pulmonary tuberculosis in 4 cases 
Fifty-one chest roentgenograms were taken 
before operation Evidences of active pul- 
monary or hilus tuberculosis were present in 
21, 10 had healed lesions, and 20 were nega- 
tive Other complications noted before opera- 
tion are as follows 


The usual findings before operation were 
swelling, limitation of motion, spasm, and 
atrophy of the thigh and calf Increased heat 
and effusion were less commonly present In 
several instances an effusion was noted which 
was found to consist of greatly thickened, 
soft, bogg}^, synovial lining at operation 
_ Measurements before fusion were recorded 
in 153 cases There was shortening of the 
affected extremity in 62 cases, lengthening m 
30 cases, and the legs were of equal length in 
61 cases ^ Shortening was present up to 3 
inches 1 he median was i inch In the cases 
I'lth lengthening of the m\olved extremity 
the maximum was i inch and the median 
one-half inch 


TABLE III —COMPLICATIONS 


Complication Xo of ca^es 

Tuberculosis of hip 5 

Tuberculosis of spine 9 

Tuberculosis of ankle 2 

Tuberculosis of i\rist i 

Tuberculosis of tarsus 1 

Multiple soft tissue tuberculous abscesses i 

Tuberculous cenical adenitis i 

Tuberculosis of kidnej 3 

Tuberculosis of sternum i 

Tuberculosis of testes i 

Sj-philis 4 

Gonorrhea 1 


DECLINING INCIDENCE 

The most encouraging aspect of knee joint 
tuberculosis, apart from the success of arthro- 
desis, is Its declining incidence This is also 



i)URGER\, G\\ECOL 0 G\ AVD OBSTETRICS 


I RE OPERATI\X TREATME' I 
Mam of the patients in this series bad been 
treated conservatively ioryears In iheentin 
senes the average duration of syTOptoms be 
fore operation was 6 t 4 >ears^ and there weet. 
r8 patients who had had symptoms for 15 to 
4S years There v ere 24 patients who were 
treated conservatively at the Country Branch 
of the New 'Vork Orthopedic Hospital at 
^\ hite Plains, New York, for a period of from 
T to 10 years (median 4 years), and in addi 
tion, 31 patients who had been under oor 
treatment at the dispensary from i to 19 
years (median 5 years) This fo ms a group 
of 34 cases, m which certainly a fair Inal of 
conservative treatment had been made and 
yet the condition was not arrested by this 
treatment, or ehc, there was finaffy presented 
an inactive joint so deformed by disease that 
It was unfit for weightbearing How much 
better It would have been had these patients 
\ ith distorted useless joints come to operative 
fusion early instead of undergoing long years 
of disability meanwhile harboring a poten 
tjally dangerous focus of tuberculo>Js At the 
Country Branch Hospital every effort was 
made to improve the general health of these 
piticnts They were treated by rest and plas 
ter when the condition was acute and in the 
chronic stage walking with a brace was al 
low ed A long leg brace w as used with a steel 
upright on either side and leather backing 
behind the knee, and in some ca»cs behind the 
entire leg which was snugly bandaged against 
the leather The bract was attached to the 
shoe or to an inner foot plate and lateral joints 
permitted anUe motion 

It has btcomt our practice to e’lplore the 
knee by operation as soon as the diagnosis 
of tuberculosis is suspected cither to role out 
that disease by laboratory tvamination or to 
fu-e the joint if the froaen section is positive 
rhese cases are unseiccted cveept for a few in 
which fusion was not performed because the 
patient s condition obviously did not warrant 
the operation 

LABOR^VTORV DIAGNOSIS 
It cannot be said that frozen section » en 
tirely reliable a* there were , cases m which 
(he frozen section nas negative whereas the 


additional permanent sections were positive 
thus necessitating arthrodesis at a second pro 
cedure In ii cases the sections were positive 
while the guinea pig inoculated with material 
from the same knee at the same time, was 
negative In 2 cases the sections were nega 
live while reaction in the pig was positive for 
tuberculosis In 2 instances an inoculated pig 
developed tuberculosis, while a second pig m 
collated with the same materjaJ from the 
same knee was negative 

A Mantoux or von Pitquet test v as tc 
yxirted in iS 4 cases In 2 of these cases the 
von Pirquet test was negative One case was 
proved by section and pig while the sections 
in the other case, which was a chronic one of 
long duration were negative 

fn n6 cases white blood and diffircntial 
counts were taken shortlv before fusion In 
half the cases, which were children under 12 
years of age, the lov est white count wasy joo 
the highest J 4 PC© and the average 9,000 The 
other half were patients over 12 years old and 
among them the lowest white count was 4, boo 
the highest 17 000 and the average 9 jeo Jn 
the younger group the polymorphonuclear 
leucocytes ranged from to 83 per cent, the 
average 52 pet cent In the older group this 
varied from 44 to 87 ptr cent with an average 
of 69 per cent 

A Wassermann Kahn or Kkm tist was 
done on the blood of 146 patients Four hid 
plus 4 Maj>scrmann reactions Fusion oc 
curred m all 4 syphilitic cases m from 8 to 17 
months after operation 

Red blood counts and hemoglobin deter 
minations were made ui 95 cases before fusion 
The lowest red count was v too 000 the high 
est 900 000 and the av erage 4 joo 000 'I he 
percentage of hemog)obin varied from jO to 
100 per cent and the average was 77 per cent 

\ RVV riNDtt cs 

Forty three cases had \ rav (ifms taken 1 
year or less after the onset of symptoms and 
these form a group for the studv of early \ ray 
changes m this condition The most common 
finding was effusion or synoviaf thickciung 
which was seen in 31 instances Thin joint 
space and dc calcification were tich prc-ent m 
i 8 casts and overdevelopment of the epiph 
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Fig 2 Removal of articular cartilage from femur 

costal margin. Adult knees are put up in 10 
degrees’ flexion as the gait is better in that 
position, while those of children are placed in 
180 degrees’ extension to prevent strain on the 
lower femoral epiphysis 
Since 1928 ethylene has been the routine 
anesthetic for these cases, previously gas- 
ether was used Ethylene has been employed 



J,'? Fatclla has been enucleated, and tibial .irticubir 
1 ^, teen removed Slots have been made in 
femur and tibia to rccciv e patclh 



Fig 3 Removal of articular cartilage from patella 

m 58 cases, gas-ether in 161, and spinal in 3. 
In no case has pulmonary tuberculosis flared 
up after operation whether gas-ether or eth- 
ylene was employed A tourniquet is used 
during operation, the leg being first emptied 
of blood by a spiral Esmarch rubber bandage 





r ig 5 P itclla has been placed in prepared slots 



I03Z 


SURGERV, G\NECOLOG\ AND OBSTETRICS 



Fiff 1 Incision f<5rarihroi«sijo({.n«joint 

true of the general incidence of joint tuber 
culosis In the 5 jtar period 19^1 through 
1925, BU average 0/ jj Ane^* fu.ions for tubir 
culosis vuro performed at this ho<pital each 
j ear In comparison, during the 5 >ear period 
through ig^6, the }csrl} aterage uasbut 
S knet fusion cases* 

OrERATION OV KN££ PJJEMOtrS TO FUSIO> 

Aspiration for diagnosis was done at tbiv 
hospital on 16 knees and the duid uas used 
for guinea pig inoculation The pigs were 
positive in S cases and negative in 8 Sit of 
the 8 cases with negative aspirations were 
proved tuberculous at subsequent operation 
A negative aspiration therefore does not rule 
out tuberculosis and this procedure should be 
reserved for cases in which operation must be 
ddaved 

I Tploratorv arihrotomv was performed in 
17 cases previous to fusion and the diagnosis 
of tubertulosiswa^verified bj laboratorj find 
in^js In 4 oth< r case' s>novectomv was done 
because the frozen section was ncgalrvt 
though the final report on the permanent set 
tions was positive for tuberculosis Thrct 
additional svnovtctomics were done with a 
pre operative diagnosis of chronic arlhntis 
(he final sections proving the condition to be 
tuberculosis Incision and drainage and svno 
vcctomj wire performwi in 4 sccondanH m 


fected cases, and 2 cases had a tuberculous 
bone abscess close to the joint which was 
colored before fus on 

Twentj four additional operations were 
performed at other hospitals on 19 patients 
before fusion These procedures included 
arthrotomv, resection s\novcctom>, incision 
and drainage, evci>ion 01 meniscus, aspiration, 
and attempted arthrodesis 

rUSIOV OPEBATIOV 

Arthrodesis was performed in all casi's is 
sentiallv in the manner desenbed b> Ruvsell 
A Hibbs in ipri, who first used this procedure 
in Cases of poliomjelitis According to the 
present technique, the knee is vvidelj expo'^cd 
through a U shapeil incision, from the medial 
aspect of the joint at the femoral condvle 
curving to biscu the ligamentum patella, to 
a corresponding point on the faterai asp ct of 
the joint The mi dial limb of the b is made 
hrst and the joint exposed through it for 
Iroaer sccuon The menisa are remax cd to 
geiher with the articular carfihgc from thi 
femur and tibia to secure direct bone contact 
bctuccn them The patvIJa is denuded of car 
tilage and periosteum and it is placed in the 
slots prepared for it w ithout changing its axis 
In some cases a portion ot (he periosteum on 
the anterior surface of the patella is left 
attached 

FormerJ> the wound was closed with chro 
mic suture for thi skin though recenth silk 
has betn used in priference In 2 cases the 
patella was diseased so extcnsivelj that it 
could not be emplojcd in the mortice and m 
2 children the l>on> portion of the patella con 
sKted of a ver> minute fragment In 7 cases 
the patella was found to bt formed entire^ of 
cartilage ami in 3 of thi casC', th'’ patella 
could rot be used In 5 cases the wound was 
drained because of secondary infection from 
open smus traits Thi operations m this 
!.enci.vvcre performed bj io different surgions 

Once ihv closur'' has bitn complcUd a dry 
dressing is placed nn ihi wound 1 hi joint is 
then surrounded with a lavtr of cotton lart 
being taktn to protect the peroneal nirvi at 
the fibu'ar head ''hict wadding md paper 
an applied and then the single plaster spica 
extending from the toes to aimve (hi lower 
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material may become abundant in the joint. 
Thinning of the cartilage to the extent of per- 
foration is a later change. The cartilage seems 
more resistant than the bone to destruction, 
as not unconamonly a small perforation 
through the cartilage becomes the mouth of a 
large cavity in the bone beneath. However, 
in 3 cases in the entire series the joint unques- 
tionably became involved secondarily by di- 
rect extension from a tuberculous bone abscess 
Areas of caseation are found only in advanced 
cases 

POSTOPERATIVE CARE 

Two weeks after operation the plaster is 
fenestrated over the operative wound for in- 
spection and suture removal The case is then 
transferred by ambulance to the Country 
Branch Hospital at White Plains for convales- 
cent care. Eight weeks after the fusion opera- 
tion the spica is removed, an x-ray is taken, 
and a long leg plaster is applied from toes to 
groin in which the patient is allowed to walk. 
Following this the plaster is changed at 8 
week intervals with an x-ray examination after 
each removal until the fusion is solid Then 
the cast is left o 5 and the patient is allowed 
to walk without protection Children, how- 
ever, at this stage are given a long leg brace 
to prevent slipping of the lower femoral epiph- 
ysis Twenty-eight children wore braces af- 
ter the plaster was removed for an average 
period of 8 months Experience has shown 
that m some cases slipping of the lower femoral 
epiphysis has occurred which probably could 
have been prevented by the use of a brace. 
Epiphyseal slipping, a troublesome postoper- 
ative complication, occurred after operation 
m only 3 children over 10, and in each instance 
this was because the knee was not put up 
straight at the time of operation 

OCCURRENCE OR RUSION 

Cases have been kept in plaster from 2 to 
42 months postoperatively. The average time 
was 8 months. The plaster is left on in most 

the arthrodesis is solid. Therefore, 
this is a measure of the time elapsed in secur- 
wg fusion. A few cases wnth extremely active 
disease r-'d many sinuses have been kept in 
bed longct than ^e 8 weeks’ routine period of 
bed rest before weight bearing was allowed. 


END-RESULTS 

Of the 222 cases in which the knee fusion 
operation was performed, 5 died within i year 
after operation, and 18 patients were lost to 
the follow-up clinic within a year. 

One hundred and ninety-nine cases thus re- 
mained which were followed for more than i 
year after operation and these form the group 
for end-result study Every one of these 199 
knees in the end-result group fused but 3 ; and 
these 3 had such hopeless sinuses both before 
and after the fusion operation that amputa- 
tion of the leg ivas finally performed. These 
3 patients were living and well at the last 
examination 

No patient with a follow-up period shorter 
than I year was retained in this series The 
longest follow-up period after fusion was 17 
years, the average years These end- 
result examinations were made by the staff of 
the New York Orthopedic Hospital. 

Seven of the 199 patients, followed for more 
than I year, are dead, and successful fusion 
had taken place in each case. (The diagnoses 
at the time of death in these 7 cases were the 
following - pneumonia, carcinoma of the uterus, 
amyloidosis, pulmonary tuberculosis, renal 
tuberculosis, sarcoma, and unknown in i 
case.) 

In the 196 cases which became fused, there 
was no evidence of either tuberculosis or sec- 
ondary pyogenic infection remaining at the 
knee, except in 7 patients who had drainmg 
sinuses at the last examination. There are 
3 cases now fused in which a refusion opera- 
tion was performed. 

The position in which the knee was arthro- 
desed at last examination was noted in 142 
cases Eighty-three of these were flexed, 49 
were straight, and 10 were in recurvatum. In 
the flexed group the median amount -was 10 
degrees, and in the hyperextended cases the 
median was 10 degrees. Knock knee was 
present in 19 and the median was 5 degrees. 
Two cases had a genu varum deformity Four 
cases were advised to have osteotomy because 
of the degree of flexion deformity 

In 93 cases measurements from the anterior 
superior iliac spine to the medial malleolus 
were recorded and 76 of these had shortening. 
The greatest amount of shortening was 5 



IOJ4 
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complettcl Honycontactiiulwen (cured bct«rcni«nur 
and tibja 

Five cases died within r vear after opera 
tion Three of these died of tuberculous 
meningitis i of pulmonarj tuberculosis, and 
1 of renal tuberculosis 

PVTtrOLOCICAl. riNOINCS 

Thirty four patients were operaterl upon at 
the New \ort Orthopedic Hospital within i 



tie 7 W 1 I ro'ed iubercuJiKi>(5fkncci«ni luMon 
«as ^rlorm«l al age 0/56 years before lh>5 rocnlgeno- 
gram >»as taken 


jear after onset of svmptoms and in 32 of 
these tuberculosis was proved by sections or 
inoculation of pigs These cases wire signif 
leant because of the early pathological 
changes According to the operative findings, 
the synoml layer was involved in all these 
cases and was found to be thickened in 30 
cases The synovial membrane was red or 
gray in color, and in 7 cases was described as 
‘gtlatinous ’ An cxc’ss of turbid fluid was 
present m 5 cases and a serous effusion in 6 
Three joints contained thick pus The car 
tilagc was eroded in i? cases and Usually was 
partially covered with pannus before cro'-ion 
Bone destruction was present in 7 cases In 
every case but 1 it appeared that the synovial 
layer was the primary site of the disease 
Thus in the earliest cases a moderate thick 
cning and reddening of the s> novnl lay er are 
all that is seen There mav or may not be a 
serous effusion In these cases there is often 
pannus formation on the joint cartilage where 
It does not directly articulate Later this mav 
ettend over the articular portions As the 
synovial lining becomes more necrotic the 
color changes to grav and its appearance has 
been described frequently by surgeons as 
“edematous This edematous or gelatinous 
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Case E. M No. 127438, male Fusion operation 
nas performed at the age of 4 j-ears when tuber- 
culosis was proved Symptoms had been present for 
less than i year The last examination took place 
8 years after fusion The knee was solidly fused 
with 20 degrees’ flexion and inches’ shortening. 

CaseE. D. No 131477, female Fusion operation 
at the age of 4 years proved tuberculosis Symptoms 
were present for years The last examination 
took place 6 years after operation at which time 
shortening was inches because the low'er femoral 
epiphysis was implicated by disease 

Case W J No. 141612, male Fusion operation 
at the age of 5 years proved tuberculosis Symptoms 
were present for 1 year Seven years after opera- 
tion the knee was fused in straight ahnement with 
iK inches of shortening 

Case B R No 143464, female Fusion operation 
at the age of 2 years (the youngest case in the entire 
senes) proved tuberculosis Symptoms were present 
for 6 months. The patient was last seen 6 years after 
operation with the knee fused in 5 degrees’ flexion 
and shortened inch 

Case H. B No 132587, male Fusion operation 
at the age of 4 years proved tuberculosis Symptoms 
were present for years The patient was last 
seen 2 years after operation with ^ inch shortening 
Fusion took place in full extension wnth slight knock 
knee 

Case R S No 184967, male Fusion operation 
at the age of 5 years proved tuberculosis. Symptoms 
w ere present 7 months The knee was solidly fused 
m straight ahnement with K mch shortening 2K 
years after fusion The lower femoral epiphyseal 
line had been destroyed by cavitation before opera- 
tion 

SUMMARY Airo CONCLUSIONS 

I In the period, September, 1915, to De- 
cember , 1936 , knee fusion was performed in 2 2 2 
cases of knee joint tuberculosis at the New 
York Orthopedic Dispensary and Hospital. 


2. One hundred and ninety-nine of these 
cases have been followed from i to 17 years 
after operation with an average follow-up 
period of 53^ years. 

3 Fusion occurred in 196, or 98 per cent, 
of these cases. Fusion took place and plaster 
was left off at an average period of 8 months 
after operation. The disease subsided in ail 
but 7 in whom sinuses persisted. In no fused 
knee did tuberculosis recur 
4. Fifty-nine patients were zo years of age 
or less at the time of operation, and 14 were 
5 years old or less. 

5 Diagnosis, operative technique, and 
after care are described. 

6. The results of arthrodesis in very young 
children are discussed 

7. On the basis of our 21 year experience 
with operative arthrodesis of the knee joint 
for tuberculosis in 222 cases, this procedure 
is recommended both for children and for 
adults. In no other joint in the body has such 
a high percentage of successful fusions been 
obtained 
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mches m a patient ^ho had had a resection 
elsewhere previous fo fusion The average 
shortening of the 90 cases was i inch In i 
case, the fused leg was one fourth inch longer 
than the other 

Slipping louer femoral The most 

troublesome postoperative comphcabon is the 
tendencj of the lower femoral epiphjsui to 
slip in children up to the age of 14 after fusion 
has taken place In rp children slipping, re 
quinng either dosed or open correction, look 
place between the ages of 3 and 14 Closed 
stretdiing under anesthesia was done in 17 
cases and repeated in 2 of them Supracon 
dvlar femoral osteotomy was done in 7 cases 
ard osteotomy at the fusion site m 4 Only i 
slipping occuned at the upper tibial epiphysis 
At present we beheve that thi^ slipping has 
been overcome bj putting up the child's knee 
in full extension and by the use of a long leg 
brace m younger children 

U ohhJ ?eaimg 0* 140 cases reported, 90 
patients had healed wounds and no smuscs at 
the first plaster change S weeks after opera 
tion The 50 remaining bad sinus fomtation 
in wounds or other locations at that lime 
How ev er, there w ere onlj 1 5 patients who bad 
sinuses i vear after fusion There were 6 
wound infections in patients who had no 
sinuses before operation In 7 cases sinuses 
persisted when patients were last seen 

Olher cemphcaiions Tmnsient toum/quet 
paralysis was present in several cases before 
the adoption of the present technique, con 
sisting of the use of an Esmarch elastic ban 
dage to emptv the leg of blood Temporary 
foot drop, due to pressure of the cast against 
the peroneal nen e at the fibular bead was 
present in several cases Onlj 1 patient jn the 
entire follow up senes was incapaalatcd b> 
actue pulmonar) tuberculosis at list ct 
amination 

Ar/liroJesis in very poiing chil^rer There 
are 14 patjcnls m the entire senes who were 
5 years old or le-s at the time of the fusion 
operation, the \omgest being only 2 bcAid 
bony fusion is pre-^ent in every case jn this 
group and 0 of tbe<e patients have beoi fd 
lowed 8 to 14 vears since the time 01 fusion 
In patients with marked shortening the epi 
pbyseal lines do^e to the knee have been 


implicated by disease before operation In all 
early cases some shortening will result due to 
atrophy As I believ e this to be the only senes 
of fusions m such young patients extant, a 
bnef resume oi each case folfows 


Case J P No 49947, male Fusion operation 
was performed at the age of 5 years when tuber 
cUiasts Ras proved Symptoms were present since 
the age of i It IS now 14 years after his operation 
and he 1$ 19 years old The knee is solidly fused 
but he has 4!^ inches of shorfeninj, due to the im 
phcation o' the toner lemorsl epiphysis by disease 
<iestn.ctioti 

Case E S No Sarar, maje Fusioa operatioa 
was performed at the age of 3 years when tuber 
culosis Ras proved Onset of synpious ottuired at 
the age of a years with an abscess of the femoral 
epiphysis Riich extended into the joint ft is cow 
i» years after fusion and patient is ij years old 
The knee is solidly fused m 10 degrees flexion and 
sboneoing measures 2 inches 
Case C P No 55824 male Fusion operation 
look place at the age of 3 years and case remuned 
unproved Symptoms were present since the age of 
t year The last eeatninatioa took, place 15 years 
after operatioa The knee was soLdly fused in 5 
degrees fieiion Shortening of 5*f inches was due 
to the fact that upper tibal epiphysis was partiaiiv 
destroyed before opera lion 
Case F W Mo 85529 feoa^ Fusion operation 
at the age of s years proved pre«ence of tuberculosis. 
Symplons had been present for a years It is now 
rayearTsinojoperafion emipatienfis ryyntraoii 
There is chortenmg of 2 inches and complete Iwob 
al 180 degrees extension 

Case B E No 95406 female Fusion operation 
at iheageof4 5 ears proved presence of tuherniJosis 
Symptoms had been pre em for less than i year 
The patient «as followed 3 years The knee fused 
in to degrees flexion and the shortening measured 
'S inch 

Case U T No 99536 male Fusion operation at 
the age of 3 years proved the presence ol Vubt' 
cuJosis Symptoms were present for 2 vears The 
patient was followed 4 years \t tbe last exatpina 
tion fusion was solid in 15 degrees fleiion and the 
le^ were of equal length 
Case K L So 101147 male Fvsioo operation 
At the age of 2K years proved tuberculosis Symp- 
toms were present over i year The pateol nas 
lit <,een vears after operation when he pre 
seated sohd fusion and a'i" inches ol sbortemog 
Case / f No 113910 male Fusion operation 
s performed at the age of a’-i '*?rs Onset oc 


cunrrf at the age of i year Tuberculosis "^rh be 
gan in abscess of upper tihial 


involved loiat secondarily was The patient 

wax last seen 8 vCars after fusion at which the 
knee was fused in $ degree^ of flexion with i inch of 
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Case E M No 127438, male Fusion operation 
was performed at the age of 4 years when tuber- 
culosis was proved Symptoms had been present for 
less than i year The last examination took place 
8 years after fusion The knee was solidly fused 
with 20 degrees’ flexion and inches’ shortening 
Case E. D. No 131477, female Fusion operation 
at the age of 4 years proved tuberculosis Symptoms 
were present for years. The last examination 
took place 6 years after operation at which time 
shortening was inches because the lower femoral 
epiphysis was imphcated by disease 
Case W, J No 141612, male Fusion operation 
at the age of 5 years proved tuberculosis Symptoms 
were present for i year Seven years after opera- 
tion the knee v, as fused in straight ahnement with 

inches of shortening 

Cases R. No 143464, female Fusion operation 
at the age of 2 years (the youngest case in the entire 
senes) proved tuberculosis Symptoms w'ere present 
for 6 months The patient was last seen 6 years after 
operation with the knee fused in 5 degrees’ flexion 
and shortened inch 

Case H B No 152587, male Fusion operation 
at the age of 4 years proved tuberculosis Symptoms 
nere present for years The patient was last 
seen 2 years after operation with inch shortening 
Fusion took place m full extension mth slight knock 
knee. 

Case R S No 184967, male Fusion operation 
at the age of 5 years proved tuberculosis Symptoms 
w ere present 7 months The knee was solidly fused 
in straight ahnement with mch shortening 
years after fusion The lower femoral epiphyseal 
line had been destroyed by cavitation before opera- 
tion 

SUMMARY AND CONCLUSIONS 

I In the period, September, 1915, to De- 
cember, 1936, knee fusion was performed in 222 
cases of knee joint tuberculosis at the New 
York Orthopedic Dispensary and Hospital 


2. One hundred and iunet3"-nme of these 
cases have been followed from i to 17 years 
after operation with an average follow-up 
period of 5^ years 

3. Fusion occurred in 196, or 98 per cent, 
of these cases Fusion took place and plaster 
was left off at an average period of 8 months 
after operation The disease subsided in all 
but 7 in whom sinuses persisted. In no fused 
knee did tuberculosis recur 

4 Fifty-nine patients were 10 years of age 
or less at the time of operation, and 14 were 
5 years old or less 

5. Diagnosis, operative technique, and 
after care are described 

6. The results of arthrodesis in very young 
children are discussed. 

7 On the basis of our 21 yea.r experience 
with operative arthrodesis of the knee joint 
for tuberculosis in 222 cases, this procedure 
is recommended both for children and for 
adults In no other joint in the body has such 
a high percentage of successful fusions been 
obtained 
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THE PHOSPHATASE DETERMINATION IN THE 
differential diagnosis of bone LESIONS 
CLIFFORD C FUANSEEN, M D , CHANNING C SIMMONS, M D FACS and 

REGINA McLEAN, B S , Boston Massachusetts 


T he enzjTne phosphatase has been 
shot\ n to be present in several tissues 
of the body in varj ing amounts, being 
highest under normal conditions m 
the intestinal mucosa, renal tissue and in 

tissue /oTjning Jietr bone (aS) Its presence m 

the intestine is thought to be related to ab 
sorption, and in the kidney to excretion of 
phosphorus The presence of phosphatase m 
tissue v. hich la producing new bone is intimate 
Ij associated with the process of ossification, 
and It has been suggested by Robison and 
Soames that the enzjTne is the product of 
joung osteoblasts and hj-pertrophtc cartQage 
cells Experimental evidence has shown that 
Its function is to h>drol>ze the phosphoric 
esters of the bod> to render phosphate ions 
available for incorporation into the chemical 
structure of bone (27) 

Since Robison, m 1933, first indicated the 
important r 61 e of pbosphata«e m the process 
of ossification, much experimental effort has 
been expended in defining the occurrence and 
characteristics of the enzyme The reports by 
Kaj in 1929 (16) and Roberts m 1930 {25) of 
quantitative phosphatase determinations on 
the blood of patients vvi th disturbances of bone 
introduced thisprocedureifltothecJjBicalstudy 
of bone lesions and demonstrated thephosphat- 
ase activity of the blood to be especially high 
in osteitis deformans The phosphatase actmly 
of the blood was soon exaramed by others in 
manj types of bone lesions, and elevated 
values were found m lesions of such diverse 
nature as rickets, secondarj carcinomatous 
lesions of bone, hyperparathyroidism with 
bone involvement, and osteogenic sarcoma 
The earlier work on phosphatase was com 
prehensively reviewed by Kaj in JO32 (19) 
Besides the earlier reports bj Kay and 
Roberts referred to, additional senes of phos- 

From the UboMtonej cf The CoUu P Huntinrton 'fetaoriil 
IIospiUl of llarvird Iniversity 


phatase determinations on the blood of pa 
tients with the bone lesions under considers 
tion here have been reported bj Kaj (iSJ, 
Bodatisky and Jaffe, Austom and Coggi, 
Franseen and McLean, Siminons and Fran 
seen,Pautrat,lFoodard, TwomWy.and Colej, 
Gutman, Tjson, and Gutman, and Woodard 
and Higinbotham The reader is referred to 
these publications and to the recent review of 
plasma phosphatase in disease by Morns and 
Peden for a more exhaustive bibliographv 
Bone lesions such as rickets, osteomalacia, 
osteomyelitis, and fractures, m all of which 
the phosphatase of the blood has been reported 
to be increased, have been omitted from 
individual consideration here, as well as con 
ditioos With a non osseous source of increased 
phosphatase activity of the blood, as for 
example, liver damage with or without 
jaundice 

Certain generaluations can be derived from 
the contributions to the study of blood phos 
phata e in relation to its production bj the 
osteoblastic cells 'It is dear that any ab 
normal osteoblastic activity is reflected as an 
elevated phosphatase activity of the arculat 
mg blood, roughly proportional to the extent 
and intensity of the attempt at ossification 
The phosphatase activity of the blood his 
been found to be increased in such groups of 
bone lesions as (i) abnormal or neoplastic 
proliferation of bone (osteitis deformans 
osteogenic sarcoma, mjositis ossificans), (3) 
frustrated attempts at osteogenesis (rickets) 
with the production of osteoid tissue, and (3) 
reparative processes accompanying or follow 
jng inflammatory traumatic or neoplastic 
destruction of the architecture or the con 
Unuit^ of bone (repair of fractures repair of 
areas destroyed bj osteomyelitis, or repair m 
areas beingdestroyed by carcinomatous metas 
tases) This diversit> of type among the bone 
lesions assoaated with an elevation of the 
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phosphatase activity of the circulating blood is 
also good evidence, first, chat this increased 
activity is not specific for any particular dis- 
turbance of bone, and second, that it is the 
result of the disease rather than its cause In 
more slowly reparative or proliferative proc- 
esses (e.g osteoma, osteochondroma), the 
osteoblastic activity is not intense enough to 
be reflected in the circulating blood. In these 
cases, the destruction or elimination of the 
phosphatase present in the circulating blood 
IS perhaps as rapid as its production Similar- 
ly, in purely destructive lesions as, for exam- 
ple, myeloma, the normal level of the phos- 
phatase activity of the blood is at most only 
very slightly disturbed This is probably due 
to the fact that the normal phosphatase con- 
tent of adult bone is so slight that its liberation 
in the process of dissolution of the bone does 
not measurably alter the actmty of the cir- 
culating blood, and furthermore, reactive 
osteoblastic activity is practically nil in these 
lesions When destructive and reparative 
processes occur simultaneously, as in carcino- 
matous metastases in bone, the constructive 
process alone is reflected in the phosphatase 
activity of the blood serum or plasma In 
tumors without bone or liver involvement the 
phosphatase activity of the blood is normal 
In an earlier paper (31) we reported a com- 
parative study of the phosphatase activity of 
the blood and tumor tissues in a series of cases 
with bone tumors Our study suggested that 
the quantitative determination of the phos- 
phatase activity of the blood and tissue was of 
value in the stud)'^ of these tumors Since the 
publication of the above report, we have had 
the opportunity to bring the number of our 
obserr'ations to a total of 473 determinations 
cases to support our previous findings 
The reader is referred to this report and to the 
paper by Franseen and hIcLcan for detailed 
accounts of the values obtained in the various 
groups of bone tumors We wish now to re- 
. rm the value of the phosphatase determina- 
tion m the differential diagnosis of these con- 
itions by rernewing the subject again to in- 
c ude the additional experience gained through 
our more recent observ'ations together with 
le obsen,'ations reported by otliers We wish 
^ fo indicate how closely the theory of an 


osteoblastic source of phosphatase is sup- 
ported in cases with bone tumors, and how the 
range of phosphatase values may roughly be 
predicted from the gross and microscopic 
characteristics of the various types of lesions. 

Most of our phosphatase determinations on 
blood plasma have been made according to a 
technique closely following that of Kay (17), 
and described in a previous paper (10) A few 
of the determinations on blood serum have 
been made by the Bodansky (6) method by 
the chemical laboratory of the jMassachusetts 
General Hospital through the courtesy of Dr. 
Fuller Albright In a number of cases, the 
determinations have been made by both 
methods We do not favor one or the other 
method, since we have always found them to 
corroborate one another within the limits 
found significant for clinical use 

In normal adults, the phosphatase values 
for blood are most commonly found between 
012 and o 2 Kay units per cubic centimeter of 
blood plasma, with an average value of about 
016 units, or, in Bodansky units, 2 5 to 4 o 
units per 100 cubic centimeters of blood serum, 
with an average value of about 2 9 units 
When interpreting the results, we have re- 
garded all values in Kay units as normal up to 
o 26 units per cubic centimeters of plasma, 
since we have obtained values up to this level 
in apparently healthy individuals In Bodan- 
sky units we have regarded 5 o units per 100 
cu bic cen tim e ters of serum as the extreme upper 
limit of normal 

OSTEITIS DEFOKMANS 

Osteitis deformans was the first disease in 
which a high phosphatase actirity of the 
blood was demonstrated (16), and a high 
value has been shown repeatedly to be the rule 
in well established cases In most of the cases 
with this disease the only abnormality found 
in the blood is the increased phosphatase 
actmty Roberts (25) and Kay (iS) sug- 
gested early that a rough proportionality 
existed between the level of the blood phos- 
phatase activity and the extent of the bone 
involvement. This has since been confirmed 
by several investigators (8, 13, 22). Values 
vaiydng from a normal figure in cases with 
quiescent monostotic lesions to the highest 
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V alues reported for anj disease {30 to 40 tunes 
normal) ha\e been found in cases of Osteitis 
de/orraans nith polyostotic lesions 
The source of the high phosphatase actmt> 
in osteitis deformans appears to he m the 
Osteoblasts of the osteogenic tissues, for Fran 
seen and McLean have demonstrated a very 
high phosphatase content of the actively pro 
Iterating tissue m the affected calvarium and 
ilium of an activ e case w hich came to autopsy , 
and Gutman, Tyson, and Gutman (14) have 
noted that ettensive involvement of the skull 
IS almost invariably associated with relatively 
high phosphatase values in the blood 
The phosphatase level of the blood appears 
to depend upon the degree of activity and the 
extent of the disease, and the fact that it may 
show only minor fluctuations at a high level 
over a period of years as Gutman and Cut 
man have reported, indicates that the disease 
often may have long periods of sustained 
activity The phosphatase level of the blood 
may recede at times also, and, by following the 
elevations and recessions of this level, the 
phosphatase test is found to be of clinical 
value in assaying the status of the disease at 
any time in an individual case or in indicating 
progress or arrest of the disease m anv case 
followed o\ er a period of time It may thus 
serv e as an index of the efficacy of any form of 
treatment employed and may also give an 
index of the prognosis in the study of an m 
dividual cas“ For example, we haveated (ro) 
two cases in which fluctuations in the phos 
phatase values were observed at extraordinary 
high levels over many months Both patients 
eventually died of osteogenic sarcoma 

The elevated level of the phosphatase ac 
tivity of the blood in osteitis deformans is of 
limited value m corroborating a diagnosis 
made clinically or rocnigenographicalJy In 
early monostotic cases, the phosphatase level 
of the blood may not be elevated and, un 
fortunately in cases in which there may be 
confusion m diflercnlial diagnosis between 
osUitis deformans and for example osteo 
plastic carcinomatous metastascs the phos 
phatase determination will probably be of no 
asstetance since the phosphatase level is also 
elevated in this process with which osteitis 
deformans is perhaps most often confused 


lIVPERPARATnyROimsM VVITir BONE 
INVOLVEITENT 

Increased phosphatase values in hyperpara 
thyroidism were first reported by Ray (lO) 
and Hunter in 1 929 In a review of this disease 
in 1934, Albright, Aub, and Bauer showed 
that the phosphatase level of the blood was 
proportional to the degree of involvement of 
the bones and mdependent of the degree of 
hyperparathyroidism Gutman, Tyson, and 
Gutman have recently collected feom the 
literature 28 cases of hyperparathyroidism 
with bone changes The blood phosphatase 
was found to be increased in every instance 
from to 16 times the normal maximum 
value 

The phosphatase level, m this disease also 
IS probably related to osteoblastic activity in 
the lesions, bu t w e hav e had no opportunity to 
examine the phosphatase content of the tissue 
m the lesions themselves The fact that the 
level of the blood phosphatase docs not fall 
immediately after removal of the parathyroid 
lesion. IS to be expected if we assume that the 
phosphatase is not produced by the para 
thyroid adenoma but by the osteoblasts at 
tempting to repair the bone lesions Under the 
same tenet it is not remarkable that the level 
of blood phosphatase activity should evin rise 
somewhat during the acceleration of the osteo 
blaslic activity in the repair process sub e 
quent to the operative removal of the offend 
mg adenoma 

As a matter of fact, m one case of their 
series, Gutman, Tyson, and Gutman noted a 
fair degree of correlation between the rate 
of rcdcposition of bone observed roentguno- 
graphiwlly after operation and the lev el of the 
scrum phosphatase At biopsy \lbright, 
Aub, and Bauer found the osteoclasts al 
ready to have disappeared from the bone 
lesions 9 days after removal of a parathyroid 
adenoma .... 

It must be clearly recognised that the blood 
calcium and phosphorus determinations are 
distinctly of greater value than is thi blood 
phosphatase determination in the studv of this 
disease, since the phosphatase value merely 
indicates the degree of osteoblastic activity, 
hence of bone involvement, and not neces 
sanly the dtgree of parathyroid actmty 
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Thus, a patient ■with hyperparathyroidism 
without bone lesions may have a normal 
phosphatase level 

SIYELOJIA 

Microscopically, the lesions of myeloma are 
purely destructive. As might be anticipated 
from this fact, no phosphatase activity is 
found in the tissues of the lesions (10), and 
the phosphatase level of the blood is practical- 
ly unaltered even in the presence of numerous 
lesions It is by virtue of the normality of the 
blood phosphatase in this disease that the 
quantitative determination of this enzyme 
may be of assistance occasionally in differen- 
tiating between a case with multiple myelo- 
matous lesions and a case with carcinomatosis 
of the bones 

All investigators have reported normal 
levels of blood phosphatase activity in multi- 
ple myeloma, or at most a very slight eleva- 
tion, with the exception of Rowntree, who 
reports that he has encountered “increased 
values in several cases ” This is contrary to the 
theoretical expectation from the histological 
facts and from the demonstrable absence of 
phosphatase activity in the lesions them- 
selves When the phosphatase activity is 
elevated in the presence of multiple bone de- 
fects, a suspicion of carcinomatous metastases, 
hyperparathyroidism, or even lymphoma of 
bone should be entertained rather than 
myeloma 

CASCINOMATOnS METASTASES TO BONE 

A small but definite phosphatase actim'ty 
has been demonstrated by Franseen and 
hIcLeanin the tissues comprising the metastatic 
carcinomatous lesions in bones; and in spite of 
the fact that the lesions may appear to be 
purely destructive roentgenographicalljq some 
reactive attempt at repair by the osteoblasts 
IS invariably seen when the lesions are exam- 
ined histologicall}'. In single lesions the phos- 
phatase activity of the tissues may be too small 
to be reflected in the level of the blood phos- 
phatase,^ but when this activity is increased 
bj'' multiplicity of lesions, there is invariably 
an elevation of the blood phosphatase level 
oven in cases wfith the osteolytic type of 
metastases. 


As might be anticipated, the blood phos- 
phatase levels found in cases wdth carcino- 
matous metastases vary over a wide range, 
depending on the type and extent of the meta- 
static lesions. Theoretically, in the case of 
osteoplastic metastases, the increased osteo- 
blastic activity should become manifest in the 
blood phosphatase value earlier, that is, when 
the lesions are fewer or smaller than in the 
case of osteolyriic lesions Gutman, Tyson, 
and Gutman’s comparative series demon- 
strates this fact clearly. A large number of 
osteoplastic metastases may raise the blood 
phosphatase level to values among the highest 
reported for any disease, for example, Gut- 
man, Tyson, and Gutman have reported 
values as high as 120.4 Bodansky units per 
100 cubic centimeter of blood serum 

It has been suggested that the elevation of 
the plasma phosphatase in destructive meta- 
static disease in bone is due to a mobilization 
of the enzyme normally present in the bone 
which is undergoing destruction The amount 
of phosphatase present in normal adult bone, 
however, is practically ml (10), and the fact 
that the plasma phosphatase level is almost 
invariably normal in myeloma, in spite of 
multiple and very extensive areas of &6solu- 
tion of bone, is strong evidence against this 
theory. 

A word of caution must be given in the 
interpretation of phosphatase values in the 
presence of either incipient or established 
jaundice in cases with bone lesions, particu- 
larly in cases with carcinomatous metastases, 
because jaundice itself is frequently associated 
with elevated values of blood phosphatase of 
non-osteoblastic origin. The significance of 
the increased phosphatase activity of the 
blood in jaundice and toxic hepatitis has been 
thoroughly reviewed by several workers (3, 4, 
7, II, 26, 29) and is pertinent to the study at 
hand only insofar as the presence of latent or 
manifest jaundice and liver injury vitiates the 
value of the test in cases with concurrent bone 
lesions 

That concomitant affections of the liver 
markedly influence the phosphatase level of 
the blood should be taken into account in 
interpreting the values obtained in cases with 
bone lesions. This is well shown by the case 
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with a chondral exostosis recently reported by 
Lamb and Blakelj m svhich our determination 
shelved 083 Kay units of phosphatabC per 
cubic centimeter of blood plasma TKis patient 
also had syphilis and was receiving ar<phen 
amine Two days after the blood was taken 
for the phosphatase determination, the pa 
tient became jaundiced and it is bebeved that 
liver damage was the cause of the high read 
mg Woodard, Twombly, and Coley also 
found the phosphatase level of the blood in 
variably to be elev ated after administration of 
Colcy’b toxins, and it is reasonable to suppose 
this elevation to be due similarly to a toxic 
effect upon the liver 

Elinor degrees of obatmction produced by 
metastases in the liver, even when insufSaent 
to produce clinical jaundice, mav increase the 
phosphatase activity of the blood Our expen 
ence agrees with that of Gutman, Tyson, and 
Gutman who state that, on the other hand 
there may be at times a Urge number of me 
tastascs m the liver without any significant 
elevation of the blood phosphatase The po» 
8ibilit> of the presence of metastases caus 
ing obstruction in the biliary system should, 
nevertheless, be borne m mmd when inter 
pretmg the phosphatase values in cases with 
carcinomatous metastases in the bone owing 
to the likelihood of concomitant metastases 
to the Uv er Usually the latter does not need 
to be considered in primary bone tumors, 
however, since metastases irom them to the 
liver are \tiy rare 

OSTEOilAS, -iW 

OSTEOCHONDROSIAS 

The osteoblastic activity, and consequently 
the phosphatase production, m this group of 
benign bone tumors is usuall> so slight that it 
does not measurably elevate the blood pbos 
phatase As w e have suggested, the rate of its 
excretion or destruction may possibl> Leqi 
pace with its rate of production 

According to our observations, the blood 
phosphatase values m the benign bone tumors 
such as Osteoma, chondroma, and ostcochon 
droma, have been quite constantly normal 
At most, in uncomplicated cases, they have 
just exceeded the normal values The phos 


phatase determination has been of no value in 
determining the possibility of the occurrence of 
malignant changes in a chondroma, since in 4 / 
cases w ith chondrosarcomas the highest v alue 
found was 6 7 Kodanskj units or 0 ag Ka> 
units At times, however the increased osteo 
blastic activity m the malignant degeneration 
of a benign tumor which is producing new 
bone may be suggested by the incrtased pbos 
pbatase activity of the blood 

GIANT OELI, TUMORS 

Giant cell tumors of bone of non parathj 
roidonginare essentixllj desfruclivem charac 
ter with little tendency toward new bone 
formation The paucitj of osteoblastic activ 
uy 18 evidenced by the inconstant slight rise m 
the blood phosphatase values In the 8 ca'<es / 
in which We have had the opportunity to 
txamioe the blood the phosphatase has been 
at most onlj slightly elevated, usually to a 
high normal value One patient, a child of 6 
years and another with an accompanying 
pathological fracture, had moderately clc 
vated values, o 41 Kay units and 7 4 Bodan 
sky units, respectively The phosphatase 
activity of the tissues in the giant cell lesions 
IS only slightly greater than that of ostto 
cbondfomas 

ElUNO’S TV4I0K 

Since Ewing’s tumor is chiefly deatnic 
tive, the phosphatase level of the blood may 
be eqDccted to be only slightly disturbed This 
has been true of the 8 patients we hav e exam 
med, none having had more than twice the 
highest normal v xlue for phosphatase activity 
m the blood \\c have had no opportunity, 
however, to test the phosphatase activity m 
the type of Ewing's tumor seen especially m 
the shaft of the fibula and characterized by 
marked reactionary, newr bone formation in 
which it would seem likely that the phos 
phatase level of the blood would 61. consider 
ably elevated Owing to the inconstancy 01 
osteogenesis in Ewing’s tumor, the level m 
the blo^ bears no constant relation to the 
extent of the disease, and the tissues of the 
lesions themselves which wc have examned 
have shown only a trace of phosphatase 
activity 
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OSTEOGENIC SARCOMA 
The phosphatase level of the blood in cases 
with osteogenic sarcoma is almost invariably 
elevated to some degree. This level depends 
primarily upon the product of 2 factors; name- 
ly, the rate of growth, i.e , the osteoblastic 
activity of the lesions; and the size of the 
lesion, i e , the number of malignant osteo- 
blasts producing phosphatase. The level may 
vary from a very low one to levels among the 
highest reported for any disease The highest 
value in our group was 4.79 Kay units per 
cubic centimeter of blood plasma, practically 
20 times the highest normal value. 

That the phosphatase elevation of the blood 
is the result of this lesion and not the cause of 
it, and that the osteogenic lesion is the source 
of the increased phosphatase activity of the 
blood, is strongly suggested by our observa- 
tions showing that after removal of the lesion 
by amputation, the blood phosphatase returns 
to normal limits within a short period of time, 
usually in about 2 weeks Our previous re- 
port (31) on this phenomenon was based on 
observations in 6 cases We have since had 
the opportunity to study $ additional cases in 
which a similar effect was observed. 

The phosphatase level of the blood may 
become elevated again after the initial post- 
operative fall when latent metastases have 
become apparent. We have been unable, 
however, in the cases we have had an oppor- 
tunity to follow, to prophesy the subsequent 
appearance of latent pulmonary metastases by 
the changes in the phosphatase values prior to 
the demonstration of the lesions roentgeno- 
graphically. An example of this is the case of 
a 14 year old girl with an osteogenic sarcoma 
of the femur, whose serum phosphatase fell 
promptly to normal after amputation How- 
ever, one month after a normal phosphatase 
value had been obtained, she reported with 
clinical and rocntgenographic evidence of pul- 
monary metastases. Thus, the phosphatase 
test appears not to be sufficiently sensitive to 
reveal small foci of osteogenesis It has been 
found that pulmonary metastases must be of 
considerable size or number before they can be 
detected by the phosphatase determination, 
perhaps due to the fact that pulmonaiy melas- 
tases not infrequently show only minor de- 


grees of osteogenesis A roentgen examination 
of the chest is the best means for their de- 
tection. 

That the osteogenic tumor is the source of 
the elevated blood phosphatase in this disease 
is further strengthened by the fact that very 
high degrees of phosphatase activity have been 
demonstrated in the tumor tissues themselves. 
Even metastases which are isolated from bone 
have been demonstrated to be high in phos- 
phatase activity, as for example, metastases 
from osteoblastic tumors in the lungs or in 
the superficial soft parts. We have reported 
values as high as 95 Kay phosphatase units per 
gram of tissue in an osteogenic pulmonary 
metastasis in a young man of 23 years, and 
209 units per gram in a primary osteogenic 
sarcoma in an adolescent boy (10). 

DIFFE15ENTIAL DIAGNO.SIS 

In the differential study of cases with bone 
lesions, it must be conceded that the roent- 
genological examination of suspected cases of 
bone lesions makes the greatest independent 
contribution toward the establishment of the 
diagnosis; but even the X-ray picture is fre- 
quently equivocal, and confirmation or exclu- 
sion of the suggested diagnosis before opera- 
tion often must rest upon the reports of the 
chemical laboratory The importance of blood 
chemical determinations other than phos- 
phatase, i.e., calcium, phosphorus, and .serum 
protein, in the study of bone lesions obviously 
cannot be denied, and their values must also 
be considered together with the facts obtained 
from roentgenological and physical examina- 
tions, historical data, or additional laboratory 
data such as serological tests for syphilis, 
examinations of blood smears, and tests for 
Bence-Jones protein in the urine 

If the role of the phosphatase determination 
in the differential diagnosis of bone lesions is 
to be discussed with any degree of complete- 
ness, the r 61 e of other chemical constituents of 
the blood, especially calcium and phosphorus 
must be considered at the same time Gut- 
man, Tpon, and Gutman have made a com- 
prehensive recnew of the chemical findings in 
reported cases of the bone lesions herein 
discussed, together with the histories of 
their own patients We have also made cal- 
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nitb a choadtal exostosis recent^) reported by 
Laroh and Blakely m whjch our deterznmstuni 
showed 083 K.a> units of phosphatase per 
cubic centimeter of blood plasma This patient 
also had sj^phiJis and was receiMtig arspl^n- 
amine Two da>s after the blood was taken 
for the phosphatase determination, the pa 
tient became jaundiced and it la heUeved that 
Jner damage was the cause of the high read 
ing Woodard, Twombly, and Coley also 
found the phosphatase Je\el of the blood in 
variably to be ele\ ated after admmistratioa of 
Colev's toxins, and it is reasonable to suppose 
this ele\ation to be due similarly to a toxic 
effect upon the h\ er 

Manor degrees of obstruction produad by 
metastases in the luer, even when insufBctent 
to produce clinical jaundice, may increase the 
phosphatase activity of the blood Our expen 
ence agrees with that of Gutman, Tyson, and 
Gutman who state that, on the other band, 
there may be at times a largt number of me 
tastases in the liver without any significant 
ele\atJon oi the blood phosphatase The pos 
sibility of the presence of metastases caus 
ing obstruction in the biliary system should, 
n< verthelcss, be borne m trund when inter 
preting the phosphatase values in cases with 
carcinomatous metastases in the booe owiog 
to the likelihood of concomitant metastases 
to the Ii\ cr Usually the latter does not need 
to be considered m primary bone tumors, 
however, since metastases from them to the 
livet ate very rare 

OSTEOMAS, ClIONPROMAS, AND 
OSTEOalOJfDROUAS 

The osteoblastic activity , and consequently 
the phosphatase production, in this group of 
benign bone tumors is usually so slight that it 
docs not measurably elevate the blood phos 
phatase As we have suggested, the rate of its 
excretion or destruction may possibly keep 
pace With its rate of production 

According to our observations, the Wood 
phosphatase values in the benign bone tumors 
such as osteoma, chondroma, and osteochon 
droma have been quite constantly normal 
At most, m uncomplicated cases, they have 
just etceeded the normal values The phos 


phatase detenmnation has been of no value m 
dotOTomiogthepossibility 0/ the occurrence of 
malignant changes in a chondroma, since m 4 .< 
cases n ith chondrosarcomas, the highest v alue 
found was 6 7 Bodanskv units or o 29 Kay 
units At times, however, the increased o'feo 
blastic activity m the malignant degeneration 
of a benign tumor which is producing new 
boaetaay be suggested by the increased phos 
phatase activity 0/ the blood 

GIANT CEIL TUMORS 

Giant cell tumors of bone of non parathj 
roidongin are e&sentially destructive in charac 
ter with little tendency toward new bone 
formation The pauaty of osteoblastic activ 
ity IS evidenced by the inconstant slight n^e in 
the Wood phosphatase values In the 8 cases/ 
m which we have had the opportunitv to 
examine the blood, the phosphatase has been 
at roost only slightly elevated, usually to a 
high normal value One patient, a child of 6 
years, and another with an accompanying 
pathological hacture, bad moderately ele 
vated values, o 41 kay units and 7 4 Bodan 
sky units, respectively The phosphatase 
activity of the tissues in the giant cell lesions 
IS only slightly greater than that of ostco 
chondromas 

EWINO'S TUMOR 

Since Ewings tumor is chiefly deslruc 
live the phosphatase level of the blood may 
be expected to be only slightly disturbed This 
has b^n true of the 8 patients we have exam 
med none having had more than twice the 
highest normal value for phosphatase activity i 
10 the Wood Ue have had no opportunity 
however, to test the phosphatase activity m 
the type of Ewing's tumor seen espcciall} m 
the shall ol the fibula and chaiacttivied by 
marked reactionaiy, new bone formation in 
which It would seem likely that the phos 
phatase level ol the blood would be consider 
ably elevated Owing (0 the inconstancy of 
osteogenesis m Ewing’s tumor, the level in 
the blood bears no constant relation to the 
extent ol the disease awd the Uvsiics of the 
lesions themselves which we have exammen 
have shown only a trace of phosjihatasc 
activity 
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OSTEOGENIC SAECOMA 
The phosphatase level of the blood in cases 
with osteogenic sarcoma is almost invariably 
elevated to some degree. This level depends 
primarily upon the product of 2 factors; name- 
ly, the rate of growth, i.e , the osteoblastic 
activity of the lesions; and the size of the 
lesion, i e , the number of malignant osteo- 
blasts producmg phosphatase. The level may 
varj' from a very low one to levels among the 
highest reported for any disease. The highest 
value in our group was 4.79 Kay units per 
cubic centimeter of blood plasma, practically 
20 times the highest normal value. 

That the phosphatase elevation of the blood 
is the result of this lesion and not the cause of 
it, and that the osteogenic lesion is the source 
of the increased phosphatase actmty of the 
blood, is strongly suggested by our obserrm- 
tions showing that after removal of the lesion 
by amputation, the blood phosphatase returns 
to normal limits within a short period of time, 
usually in about 2 weeks Our premous re- 
port (31) on this phenomenon was based on 
observ'ations in 6 cases We have since had 
the opportunity to study 5 additional cases in 
which a similar efiect was observed 
The phosphatase level of the blood may 
become elevated again after the initial post- 
operative fall when latent metastases have 
become apparent. We have been unable, 
however, in the cases we have had an oppor- 
tunity to follow, to prophesy the subsequent 
appearance of latent pulmonary metastases by 
the changes in the phosphatase values prior to 
the demonstration of the lesions roentgeno- 
graphicaUy. An example of this is the case of 
u 14 year old girl with an osteogenic sarcoma 
of the femur, whose serum phosphatase fell 
promptly to normal after amputation How- 
ever, one month after a normal phosphatase 
^^Iue had been obtained, she reported with 
clinical and roentgenographic evidence of pul- 
monary metastases Thus, the phosphatase 
test appears not to be sufficiently sensitive to 
reveal small foci of osteogenesis It has been 
found that pulmonary metastases must be of 
considerable size or number before they can be 
elected by the phosphatase determination, 
perhaps due to the fact that pulmonarj' metas- 
ases not infrequently show only minor de- 


grees of osteogenesis. A roentgen examination 
of the chest is the best means for their de- 
tection 

That the osteogenic tumor is the source of 
the elevated blood phosphatase in this disease 
is further strengthened by the fact that very 
high degrees of phosphatase actmty have been 
demonstrated in the tumor tissues themselves. 
Even metastases which are isolated from bone 
have been demonstrated to be high in phos- 
phatase actmty, as for example, metastases 
from osteoblastic tumors in the lungs or in 
the superficial soft parts. We have reported 
values as high as 95 Ka}’’ phosphatase units per 
gram of tissue in an osteogenic pulmonary 
metastasis in a young man of 23 years, and 
209 units per gram in a primary osteogenic 
sarcoma in an adolescent boy (10). 

DrFTERENTIAL DIAGNOSIS 

In the differential study of cases with bone 
lesions, it must be conceded that the roent- 
genological examination of suspected cases of 
bone lesions makes the greatest independent 
contribution toward the establishment of the 
diagnosis; but even the X-ray picture is fre- 
quently equivocal, and confirmation or exclu- 
sion of the suggested diagnosis before opera- 
tion often must rest upon the reports of the 
chemical laboratoty The importance of blood 
chemical determinations other than phos- 
phatase, i e., calcium, phosphorus, and serum 
protein, in the study of bone lesions obviously 
cannot be denied, and their values must also 
be considered together with the facts obtained 
from roentgenological and physical examina- 
tions, historical data, or additional laboratory' 
data such as serological tests for syphilis, 
examinations of blood smears, and tests for 
Bence-Jones protein in the urine. 

If the role of the phosphatase determination 
in the differential diagnosis of bone lesions is 
to be discussed with any degree of complete- 
ness, the role of other chemical constituents of 
the blood, especially calcium and phosphorus 
must be considered at the same time Gut- 
man, Tyson, and Gutman have made a com- 
prehensive review of the chemical findings in 
reported cases of the bone lesions herein 
discussed, together with the histories of 
their own patients We have also made cal- 
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cium and phosphorus studies in tnanj of <mr 
own cases From this combined experience v e 
ba\e constructed the accompanying table in 
summary of the results of calaum, phosphorus, 
and phosphatase detcrmmations among the 
bone lesions herein considered Hyperpro 
teinemia and Bence Jones proteinunaha\ealso 
been included because of their importance in 
the differential diagnosis \ hen present 
The difficulty in mahing a differential diag 
nosis by blood chemical means among hyper 
parathyroidism, multiple myeloma, and mul 
tiplc caranomatous skeletal metastases in 
which no primary source has been found (all 
of which ma\ at times be conf^^sed roentgeno 
graphically) lies in the fact that hypercalcemia 
has at times been reported in all 3 conditions 
Thus, hypercalcemia occurs almost as a rule 
in hyperparathyroidism, especially in cases 
with bone mvoheraent, it occurs frequently 
m multiple myeloma and occa'-ionally m cases 
with widespread skeletal metastases In the 
latter 2 conditions it has been suggested that 
the hypercalcemia \s related to the mobilua 
tion of the calaum in the dissolution of the 
bone or to co inadent renal msufllciency The 
almost itiNanable assoaation of hypophos 
phatemia with the hypercalcemia m hyper 
parathyroidism is of occasional assistance, but 
hyTwphosphatcmia has also been found in 
cases of carcinoma mth advanced skeletal 
metastases associated with cachexia, and also 
in multiple myeloma, but m the latter 2 con 
ditions, a normal or elevated serum phos 
phorus Is found more commonly even when 
hypercalcemia is present (2, 14) The blood 
phosphatase determination is occasionally of 
assistance among these patients, owing to the 
fact that even in the presence of extensive 
lesions of multiple my eloma, the blood phos 
phatase is almost invanably normal, whereas 
with multiple lesions from either metastatic 
caranoma or hyperparathyroidism the phos 
phatase level w ould be elev ated at least some 
what, and occasionally elevated to quite a 
high level In the differential diagnosis, be 
tween metastatic carcinoma and hyperpara 
th)^oldlsm, the blood phosphatase perhaps 
would not be of much assistance, though U is 
probably higher m the latter condition when 
the lesions are of comparable extent 


The blood chemical findings may at times 
only add to the confusion For example, 
Gutman, Tyson, and Gutman report that 
they have encountered findings similar to 
those which are usually thought characteristic 
of hyperparathyroidism m occasional cases of 
caranoma w^th advanced skeletal metastases 
They suggest that the hypercalcemia in these 
cases IS related to the destruction of the bone 
by the neoplastic process, the hypophos 
phatemu probably to cachexia, and the in 
creased blood phosphatase to involvement of 
the bone or liver In sudi cases, the phos 
phatase determination would not be of much 
assistance m differential diagnosis, but fortu 
nately at the stage of the disease when this 
confusion over the clinical findings would 
arise, the primary caranomatous lesion is 
often evident 

The determination of the presence or ab- 
sence of Bence Jono proteinuria may be of 
value, since Bence Jones proteinuria has been 
observed in cases of hyperparathyroidism only 
m rare instances, and then only in very small 
amounts (i), and its occurrence m casea with 
skeletal metastases from carcinoma is proba 
bly also quite rare The finding of Bence 
Jones protemuiia is of assutance in diagnosis 
o'nly in 50 to 70 per cent of the cases with 
multiple myeloma m which it may intermit 
tently appear The occurrence of hyperpro 
teinemia, also, may beof someassistanceinsug 
gestmg the diagnosis of myeloma It is only 
of irregular occurrence, however and often 
does not appear until late m the disease The 
serum protein level is probably always normal 
in carcinoma with metastases and m hyper 
parathyroidism 

Osteitis deformans may occasionally enter 
into differential diagnosis c«peaally with 
osteoplastic skeletal metastases from car 
anoma or possibly , m an early exceptiona 
ca^e of Ewing’s tumor in an older mdivadual 
in whom the only changes present m the bone 
may be an increase in density In early cases 
the blood phosphatase level may be slightly 
elevated in all 3 conditions In more ad 
vanced cases w-ith osteoplastic metastases 
from caranoma and in osteitis deformans also 
the blood phosphatase is always elevated, 
perhaps relatively more tn the latter In 
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TABLE I — ANALYTIC^VL FINDINGS m VARIOUS BONE LESIONS 


Bone 

lesion 

Blood 

phosphatase 

H>percalcerma 

Hypo- 

phosphatemia 

Hy^per- 

proteinemia 

Bence-Jones 

proteinuria 

Tissue 

phosphatase 

H>'perparathj roid- 

ism (.with bone 
lesions) 

Moderately 

ele^ atcd 

Almost always 

1 

Usually 

i 

Absent 

, Rarely 

1 ? 

Osteitis deformans 

XJsuallj ^ er> high 

Practically ne\er 

Practically ne\er 

Absent 

Absent 

Slight to high 

Metastatic 

carcinoma 

Normal to high 1 

Rarely 

\ ciy rarely 

Absent ! 

Very rarely j 

Nonfe to slight 

O'teogenic 

sarcoma 

Moderatel\ ele- 
vated to high 

Absent 1 

Absent 

Absent 

Absent 

Slight to very high 

Multiple myeloma 

Almost invanabb 
normal 

Often 

Very rarely 

Often 

Often j 

None 

Ewing’s tumor 

Normal to slight 

Absent 

Absent 

Absent ' 

Absent 

None to slight 


Ewing’s tumor, however, the elevation has 
never been found to be great even in late 
stages of the disease In all 3 conditions the 
serum calcium and phosphorus values of the 
blood are normal, except in rare cases with 
associated renal insufhciency in which both 
the calcium and phosphorus may be some- 
what elevated (14, 23). 

It must be remembered, also, that osteitis 
deformans may exist concurrently with other 
tumors In our own series a case occurred with 
a sarcoma in the head of the tibia of a woman 
Sp years of age, and the question of the 
simultaneous occurrence of Paget’s disease of 
the bones of the pelvic girdle arose In this 
instance the blood phosphatase value was 
high, and contrary to the usual experience 
after removal of a tumor of osteogenic charac- 
ter, it did not return to normal after amputa- 
tion Subsequently, the diagnosis of Paget’s 
disease became unequivocal and the blood 
phosphatase activity continued at an elevated 
level The tumor in this case was fibrous in 
character with only a small amount of reac- 
tionary, new bone formation in the periosteum 
There was no phosphatase activity of the 
homogeneous tumor tissue taken at a distance 
from the periosteum. 

In all cases with multiple bone lesions the 
possibility of malignant lymphoma should also 
be borne in mind In the differential diagnosis 
of the latter the characteristics of the blood 
smear, the presence of hepatomegaly, spleno- 
megaly, or enlargement of the lymph nodes 
are helpful in suggesting the diagnosis Since 
the lesions of lymphoma are often osteoplastic 
as well as osteolytic, as Dresser and Spencer 


have shown, the phosphatase values may be 
expected to be quite variable in this disease, 
especially when hepatic changes may be con- 
comitant and may themselves produce an 
elevated phosphatase activity of the blood 
Four of five cases wdth lymphoma and bone 
involvement showed phosphatase activity 
above normal, but varying from a slight eleva- 
tion (o 27 Kay units per cubic centimeter) to 
a rather high value (o 95 Kay units per cubic 
centimeter) in a case with extensive osteo- 
plastic lesions 

Criticism has been directed against the 
diagnostic value of the phosphatase determi- 
nation in bone lesions because of its lack of 
specificity, but chemical determinations abso- 
lutely specific for definite diseases are exceed- 
ingly rare , all must be interpreted in relation 
to other findings Neither the occurrence of 
hypercalcemia nor even of Bence-Jones pro- 
teinuria IS specific, yet none would deny their 
diagnostic value The phosphatase activity of 
the blood is an important member of the group 
of chemical determinations on the blood, 
namely, calcium, phosphorus, serum protein, 
and phosphatase, all of which are of value in 
the differential diagnosis of bone lesions 

SXJSrMARY 

Emdence is adduced to support the theory 
that the increased phosphatase acti\dty of the 
blood in patients wdth bone lesions is the 
product of the intracellular acti\dty of the 
osteoblasts The level of the phosphatase 
activity found in the blood in the presence of a 
bone lesion corresponds closely to the theoret- 
ical expected level determined by a study of 
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thf* gross and microscopic evidence of the 
osteobUsUc artivuv n the les on 
Owing to the fact that the phosphatase 
actniti of the blood vanes in proportion to 
the osteoblastic propensities of the jndividujl 
type of bone tumor, the phosphatase deter 
mination is often useful in the di0crential 
diagnosis of bone lesions 
The rdatjonsbip of the phosphatase item 
ity of the blood to calcium, phosphorus, and 
serum protein values found in various bone 
lesions IS discussed 

BI^UOGRApm ^ 

t ALBuruHT F ll>t)erparatly«)i<3i«m VJtd Om 
Atoenea igtj /anuary, 1J09 
s AtBWOHT I AvB J C -nd Bavt:* U Uypetpjin 
thyroidism J Am M Ass tgu toi laya 
j AwiaTTONG A R and King i. J Srrutn pbw- * 
pliatase m loxie and hemotytii. ;aundKe Canadian 
'I Ass ; igjj 4* 3,9 

a Ai^STSOvs A R , Kivc E / and HuttiS R I 
Phospbatave in obstructive pundice Caoattian bl 
Aa» 1 Kjja 11 14 

5 AusTOvi B andCocci G Larbosphaia<edupIa>ma 

dans ddTcrentes affections Pres e m<d 1944 
*» ISP* 

6 BODU-SV.Y \ Rboepbatase studies 17 Detennina 

lion of senun phosphatase J Biol Cbcm I9ss 
iQi 9S 

7 Boov>SKV A and/Ajre If L Pho phatasestudies 

1\ Serum pho<phatase of non o<seous orupn $15 
niiicance of (be varution of serum pbosphatJse tii 
lauodice Pcoc Joe Etper Btol i Mtd t^ss 
jv 

S Idem Phospliata e studies III Serum pbo>phata e 
in di»ca«c4 of bone interpretation and <isiui»cance ♦ 
Arch Int Med 1934 54 fcS 
9 Drl»Ses R indME^ca*J Ilodskin s disease and 
allied conditions of bone Am / Ro«^^g«no’ 1936 

10 Fravseen C C andJIclEAN R The pbospbalase 

acdvity of tissues and pla'mv in lumon ra bone 
Am J Cancer 193s ^4 99 

1 1 Creene C J1 feJUTTvex 11 I and Kapiowrta L 

Fhe pho pfiaiase content 0/ the biood serum m 
laiindiie } C)m Invest 1934 rj loyp . 

13 GirTMU- A 1) and CtTMA> E L Fagetsdicase 1 
relative constancy 0/ serun pho«phatJ elevrisovet 
penods up to two vears True ''oc £»pei Btf t. 
Med 1035 3J 150 , , ^ 

ij Con^»^ A a and?vASCS4C7f 1/ H F-Aeisdwa^ J 
(osteitis deformans) Analysis of nO cases Am J 
Af 9c /9jS rpr 36/ 


14 CvrVMv A S , Tyson, T L and Gitvan E b 

Serum calcium inorganic phosphorus and pbos 
paatase activity m hyperparathyroidism Facets 
disease multiplemveioma andneoplasocdiseaveaf 
the bones Arch Jnt hied 1935 cy 3,9 

15 HtTKiEB, D Hyperparathyroidism (hj-perfunction of 

a parathyroid tumour iti a case of Kcneratised 
osteitis fibrosa) Fjw Roy Soc Med (Seel V/cd) 
»5H9 S3 as7 

6 Kay, H 13 Flasma phosphatase in osteitis defomuns 
and mother diseases of bone Bnt T Erper Path 

rpsp 70 SS3 

J Idem Flasma phosphatase I Method of detennina 
twn Somepropertiesoftheenzyrne J BioJ Chem , 
tOjo 69 »3S . 

8 Idem Plasmapbosphatase II Theenzymeindiscase 

parlicuJariy in bone disease J Biol Chem , 1930 

A} *49 

9 Idem iiiospiafasc m growth antf disease of bone 

Physiol Rev ipij u 384 

0 Laub C a , and BtAEEtY E A study of phos- 

phatase elevation in neoar»phenamine aditnnisira 
tKui AewFnglandJ Med , 1937 *'* 
f Mows N andPEDEN OH IJasmapbosphatasem 
di ease Atevvew <Xait J Med 1937 6 sti 

* ORmtY T J and^rt Joseph t3sleiiis defer 

mans Quart J Med sos* > 4?; 

) OaroN C H Calcium cbangesardUeiniapoTtante 
m diagnostic radiology Bnt j Radiol 1936 

9 105 

1 rAimuT J Elude de la phosphatase pla raalique 

These i»#d Fans 793/ 

! Robeets M \atL>(ions in the pbophaUe 
activity of the blood in disease Bnt J Esrtr 
Rath 1930 It 90 

) Idem Blood pho pbataaa ard the van dec Bergh k 
action in tbe diderectiation of the several (ypea of 
jaurditt Bnt J tpsj i T34 , . 

• lUda/fffs R TV po »fbfe /eaae o/*e*e>srpBor 

phone esters in ossification Bjochem J >9>3 
1, *86 

[ Robisos R , and Sovues R M Fait II T^« pl'os- 
phone esterase of ossifying enrUi<tf Bivchcm J 
1954 18 7*0 _ 

I Rotkjmj, M AI Meravee H R ariM***'** T 
fffootf phosphatase as an aid in the differniUi) 
diagnoMS^jaurdice Am J M Sc 1936 *9* S(h 
1 RowNTati K G Progress relative to diseases of the 

ductls-gtods Pennsylvania W J 1933 36 646 

Sntuo s C C apdfuKsSEN C C The diagnos^c 
value of pho pbatasf deienwnations in the tuny 
o( tane tumors Ann Sunr igj5 10 SJt 
WooDVUB If Q a'vd Ifict'BOniAM A L Tnecor 
leLtvm between serurn pho phalase and roentgrna- 
Rr phiclypc in bone disease Am J Cancer 1917 

Umdami If Q Tkomcv C If andCcu-y B l- 
A s'vidy of the serum pho'phalase m bone disease 
J C in Invest igjfi 15 '93 



EXPERIMENTS CONCERNING LIGATION AND REFRIGERA- 
TION IN RELATION TO LOCAL INTOXICATION 

AND INFECTION 

FREDERICK M. ALLEN, M.D , New York, New York 


S EVERAL previous papers (i) have de- 
scribed a plan of animal experiments 
in which limbs or nscera are deprived 
of circulation by^means of a tourniquet 
and then kept at a temperature near o de- 
grees C for various periods, up to 1 6 hours for 
intestine and more than 2 days for limbs, with 
the result that they can afterward be restored 
intact without local necrosis or systemic shock 
Suggestions were also made for possible clini- 
cal applications of this method This paper 
describes experimental observations pertain- 
ing to intoxication and infection and discusses 
points which may merit clinical investigation 

EXPERIMENTS WITH STRYCHNINE 

Strychnine sulphate was chosen as an ex- 
ample of a poison which is quickly absorbed 
and quickly oxidized. If a fatal dose of i mil- 
ligram or slightly more be injected into the leg 
of a 2 kilogram rabbit, it may be possible to 
wait more than i imnute until the first begin- 
ning of muscle spasms, and then check the 
symptoms by appl3dng a tourniquet For the 
sake of brevity, it may suffice to state only the 
course of events when a huge excess is in- 
jected, for example, 10 or 12 milligrams, or 
about 10 times the fatal dose It is not pos- 
sible then to wait i minute, for by the time of 
the first muscle spasm the absorption is so 
great that a tourniquet can no longer save life 
In this case the tourniquet should be applied 
arbitrarily in 30 seconds or at least at the 
first detectable increase of reflexes If the nec- 
essary course of tourniquet applications were 
to be performed at ordinary temperatures, 
considerable local inflammation and perhaps 
systemic shock would result These conse- 
quences are avoided by immediately immers- 
ing the leg in ice water In this condition the 
animal is safe for an indefinite number of 
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hours, but the strychnine remains There- 
fore, the ordinary procedure is the following’ 
After an arbitrarily chosen period of 15 to 30 
minutes the leg is removed from the ice water 
and the tourniquet is released. After 30 sec- 
onds the tourniquet is re-applied and the leg 
is again immersed. This process is repeated 
until cautious tests show that the diminished 
store of the poison permits the lengthening of 
the time of release to i minute and then sev- 
eral minutes Watchfulness is necessary right 
to the end, for fatal strychnine convulsions 
have sometimes developed more than 15 min- 
utes after the last tourniquet release De- 
pending upon the length of the periods of 
ligation and release, the rabbit may be finally 
freed in perhaps 16 to 24 hours without any 
important damage to the leg and wnthout hav- 
ing shown any symptom of poisoning from 10 
times the fatal dose 

Some rabbits which received enormous doses 
have died from simple weakness within a few 
days. It IS undecided whether this result rep- 
resents a delayed action of the strj’-chnine, 
perhaps upon some organ other than the neiw- 
ous system, or whether it is due to carrying 
through the experiment too rapidly or to any 
indefinite injury or strain of the procedure 
It does not occur with smaller doses and is not 
significant for the present subject 

The only clinical example of poison enter- 
ing through the limbs with any frequency 
seems to be snake bite. This differs from 
strychnine in that the poison is slowly ab- 
sorbed, slowly destroj^ed, and is capable of se- 
rious local damage. The refrigeration method 
may wnth some modifications prove useful oc- 
casionally according to e.xperiments vdth snake 
venom published elsewhere (2). 

Another practical use of the refrigeration 
method is its use in infections in limbs. The 
cases must be dndded into those in which 


1047 



SURGER\. GWECOLOG\ AND OBSTETRICS 


(here is fo be an attempt to sa\e the limb and 
those in ^hich the limb is to be amputated 

REFRICERATION WITHOUT AHPUTATIOV 
Since blood and various tissues can be kept 
in a state ol suspended animation la tbe ice 
boT for several weeks or months without evi 
dent impairment of vitahtj, and since the nor 
maj legs of animals can liicnise be kept Ji 
gated and refrigerated in ice water for at least 
a da) or two and then restored to function, there 
IS some temptation to learn what will happen 
if this procedure is applied to infected Lmbs 
The speculation centers about the fact that 
the tourniquet instantH cuts off the flow of 
tovms from the limb, while the temperature 
presumablj inhibits grow th and other actmt) 
of the bacteria in the limb In addition to the 
possible chance of devising any treatment lor 
the limb at this temperature, there is the prin- 
cipal consideration of giving the patient at 
least a brief vacation from the intoucation, 
during which he may gam in strength and nu 
trition, recciv e an) general or specifle treat 
rm^nt, or develop antibodies which he may not 
have had time or ability to produce in the 
presence of an advancing infection On the 
other bind the danger lies la tbe chance that 
removal of the tourmiiuet ma> not merelj re- 
store the status guo arde, but that the refnger 
ation period maj entail damage fo the limb or 
perhaps an overwhelming accumulation of 
bacterial or tissue tovins 

One senes of experiments consisted in mjec 
tions of a heavy suspension of rat feces into 
the legs of tats and dogs Local abscesses and 
necrosis and systemic malaise and intoxica 
tion rarijjing from slight to fatal in degree, 
could thus be produced in a fairly controllable 
manner according to the dose The refngera 
tion treatments may be divided roughly into 
short and long Iri the former the stoppage of 
circulation and mimersion in ice water lasted 
from 2 to s hours The effects w ere onl} sbgbt 
and as far as the course of the infection was 
c^nged at all it was slightly for the worse 
In tbe long treat/nenfs the use of the tounu 
quet and refrigeration was continued for pc 
nods of 24 to 48 hours Spectacular rmprovc 
ment was obtainable during such periods m 
dangerous!) intoxicated animals Tbe iminc 


diatc benefit was greater than with amputa 
tion because of the absence of the shock of 
amputation At the time of release of the tour 
luquet the limb appeared unchanged and the 
circulation returned promptly Lxtensne 
masses of (issue, however, quickfj turned 
dark and gangrenous, vessels became throm 
bosed, and the absorption of poison was so 
rapid that olten tbe animals died in spite 0/ 
early and high amputation The rapiditj of 
these changes created the impression that the 
thiJIiDg abolished certain vital barriers to (he 
diffusion of bacfenal products, that while the 
growth of bacteria might be inhibited, their 
existing toxins were able to spread with in 
creased freedom and to form chemical combi 
nation with the protoplasm The practical 
lesson at least was plain namel> that pro 
longed ligation and refrigeration are positiv e)y 
contra indicated in the presence of any necro 
tieuig infection if it is planned to restore the 
arcuIatiOD afterward 
la another senes of espenments with the 
aid of Dr C A VicensandMr J G Rice, the 
attempt was made to imitate another t>pe of 
mfectioD This was done by injecting pure 
cultures of vanous streptococa into the legs of 
rabbits The results were either a fnnaJ local 
process or an overwhelming systemic invasion 
according to the dose Al'^o the addition 
0/ vegetable mucin to the injections failed 
to reproduce the desired clinical condition 
namely, a local cellulitis and lymphangitis 
spreading up the Jeg and finally inducing sep 
ticemia Treatments with the tourniquet and 
refngcration were of no value whether longer 
short Necessarily tbe infection was held in 
check during the period of treatment but tK 
ultimate outcome was always more or less in 
favor of the untreated animals and with ccr 
(am doses of cultureit was possible for the un 
treated animals to hv e while the treated ones 
died This leswK might readily be accounted 
for by the general strain and cbjjling m such 
a feeble animal as the rabbit There was no 
opportunity to make the real test which would 
con;>ist m holding an invasive infection m 
check for a day or two to give the animal time 
to develop antibodies under favorable condi 
Uons The most delimte fact elicited seemed 
to bt that the streptococcus and its toxins did 
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not cause any gross tissue necrosis during the 
refrigeration or any gangrene after release of 
the tourniquet In general, therefore, further 
trials of refrigeration in coccal infections did 
not seem to he entirely precluded. 

Granting, as assumed above, that chemical 
combinations of bacterial products can occur 
dunng refrigeration, it was a natural sugges- 
tion to make use of the principle with antisera 
In the refrigerated limb without circulation, 
not only may the increased permeability favor 
the penetration of the serum throughout the 
tissues, but it is also feasible to keep a high 
concentration of serum in direct contact with 
the tissues for long periods m a manner which 
IS impossible with the blood floiving Further- 
more, it seems conceivable that the low tem- 
perature may alter the permeability of the 
membranes or protective envelopes of the bac- 
teria themselves 

Accordingly, a few experiments were tried 
in which rabbits’ legs were injected with strep- 
tococcus cultures, and subsequently with a 
polyvalent antistreptococcus serum ^ The 
tourniquet and refrigeration were then ap- 
plied as usual for several hours These experi- 
ments had to be broken off in a preliminary 
stage before either positive or negative results 
could be definite Such a research demands 
bacteriological facilities, also a true local in- 
fection and the appropriate antiserum As 
some of these requirements could not be ful- 
filled, no conclusion could be reached 
A single clinical observation was made- 

An obese woman, aged 56 years, evidently diabetic 
long before the diagnosis ir years previously, had 
gangrene of the right foot 9 years before, and as the 
arterial changes nere chiefly belon the knee, ampu- 
tation through the upper tibia r\ as successful In the 
subsequent years she violated diet repeatedly, sev- 
eral small gangrenous infections caused losses of por- 
tions of toes of the right foot but healed each time on 
control of the sugar One week before admission an 
infection of a different tj'pe began with painful swell- 
ing in the ball of the foot, which extended rather 
in spite of treatment by her local doctor to- 
gether with adequate insulin and diet control She 
^°mittcd to the hospital in a supposedly critical 
condition, with extremely painful swelling up to mid- 
calf , pmb and w hite mottling w-as present but no 
ark color anywhere, and temperature ranged be- 
” 102 and 104 degrees With local measures and 

net diabetic treatment for 4 days tbe process ex- 

Supplicd for the purpose through the courtesy of Lcderlc Co 


tended almost to the knee It was regarded as prob- 
ably a streptococcic cellulitis Roentgenograms 
showed no bone involvement, blood cultures w-ere 
negative, but septicemia w-as feared and a surgeon 
was called to consider possible amputation A short 
incision at the original point of swelling in the sole 
yielded only a thin serous discharge from W'hich a 
culture was taken It was decided to take the chance 
with refrigeration treatment as follows 

A tourniquet of rubber tubing was applied below 
the knee tightly enough to stop all circulation The 
leg was immersed in ice water up to this tourniquet. 
The pain, which had been excruciating, began to 
subside within a few minutes and within half an hour 
was absent. Then 1 50 cubic centimeters of Lederle’s 
polyvalent streptococcus-staphylococcus serum (pur- 
chased at a local drug-store) was diluted w-ith an 
equal volume of Ringer solution, and the mixture 
w'as injected by multiple punctures so as to infiltrate 
the foot and leg as thoroughly as possible After 3 
hours the leg was removed from the ice water and 
the tourniquet released Severe pain soon returned 
but no bad effects were evident The rectal temper- 
ature steadily fell within 3 days to 100 degrees, and 
general and local recoverj'- quickly followed. The 
culture from the foot yielded Staphylococcus aureus 
and a non-hemolytic streptococcus 

The patient left the hospital after 2 weeks, appar- 
ently m good condition except for considerable per- 
sisting pain After another w-eek, although the small 
exploratory incision was nearly healed and all obvi- 
ous infection w-as absent, another small painful area 
developed more posteriorly and began to turn dark 
Amputation was therefore performed below the knee, 
with a tourniquet and refrigeration for 4 hours as the 
only anesthetic The subsequent course was un- 
eventful except for the extrusion of 2 small sequestra 

There is no proof that the treatment with 
refrigeration and serum was of any value, for 
recovery might have occurred similarly with- 
out it Evidently infiltration of the chilled 
tissues was a mistake, for such tissues become 
so firm and resistant that the infiltration prob- 
ably causes breaks and tears, which may be 
suspected as the cause of the prolonged pain 
and perhaps also of injuries to small blood ves- 
sels It therefore appears preferable to infil- 
trate xvith added novocain or other anesthetic 
after the placing of the tourniquet but before 
refrigeration On the other hand, in view of 
the history and the state of the leg, there is no 
proof that tbe treatment was responsible for 
the failure to save the limb At least the am- 
putation was delayed and the field restricted 
so that healing was obtained below the knee 
instead of the thigh amputation which would 
have been necessary at the beginning With 2 
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good knees the patient js looking forward to a 
rather active h{e The single experience shows 
that no acute catastrophe need occur from 
brief refrigeration even of a badly Bounded 
and infected hmb A second refrigeration for 
amputation was followed by heSing which 
seemed vei> satis/artorj under the conditions 
Owing to the uncertainties, there is no present 
intention of using the refrigeration method 
again for limbs not to be amputated urdcss 
moredefinitee-xpenmental support is obtained 

It should be emphasized that the above 
reservations applj only to infected parts Tor 
non infected parts the ensting ctperimental 
evidence is believed to establish positively the 
benefits of refrigeration, la creating t^etance 
for longer deprivation of arculation with fess 
injurj than at higher temperatures Exam- 
ples of probable clinical application are as fol 
lows (z) hr embolectomy and aU other emer 
genc> operations after stoppage of the main 
arter> of a limb, (a) for plastic or other opera 
tions which inv olv e the use of i tourniquet for 
I tu sev era! hours, so that at least ice bags and 
iced sponges should be used during all such 
operations, (3) as a simple and harmless local 
anesthetic under various conditions In gen 
eral, the hopes are for an extension of the 
limits and improvement 0/ the results of re 
parative and emergcnc> surgery of fimbs, m 
asmuch as immediate refngeration can cer 
tainly keep a bloodless limb in much better 
condition during a more or less extended pe 
nod before operation can abolish pain and 
shock, and can perhaps mitigate the effects of 
trauma so as to favor subsequent healing 

RfcFPIGERATION PREPARATORV TO 
AMPUTATION 

The technique consists m applying a rubber 
tube fnot a broad tourniquet) well above the 
proposed level of amputation tightly enough 
to stop circulation after elevating rhe Umb to 
dram out blood The limb ma> then be im 
meiscd m ice water to shghtlj abov e the tour 
niquct or for a weal patient it may be sur 
rounded with ice mside a rubber sheet, for 
example by channeling a block of icc for the 
thigh to rest 00 and pdmg cracked we above 
It Though sedatives may be desirable for 

discomfort or nervousness at the outset, within 


about half an hour there is relief from even 
the most sev ere pain of gangrene If the pro 
cedure n, properlj carried out, withm 4 or 5 
hours, depending on the thickness of the hmb, 
there IS such anesthesia present that the sq 
atic nerve can be cut without reaction Aft^r 
ordinary preparation of the field, the oper<i 
tion can be done bhodlessly and apparent!) 
without the bad consequences which formerly 
contra indicated the ust of a tourniquet in 
diabetic and arteriosclerotic limbs Sponging 
IS done with iced saline, etc Shortly before 
skin dosurc the tourniquet is released so any 
bleedingpointsmay behgated The anesthesia 
persists about long enough for the skia suture 
Surgeons are often prejudiced against me 
novel idea of chilling the tissues and also the 
mess created bj the use of ice If usage war 
rants, it doubtless wnll be feasible to devise an 
apparatus hr dry re/rigtration which will ful 
fill the requirements of accurate dulling with 
out freezing A«ide from inadental advan 
lagcs, the proposed plan has a rationale smii 
far to Crilc’s anoci assoaation It is based 
upon the belief that m spite of anesthesia of 
the central or peripheral nervous system, tw 
sues react to severe trauma in a rttaorter tihich 
is detrimental to local healing and which also 
involves production of the totic Substances 
causing shock Refrigeration certaidy inhib 
Its shock and perhaps favors heaimg Thr 
method has been used for only 3 human am 
pjtations and it can be said with due re^rAa 
lion that in this small expenence no harm has 
been perceptible cither to the tissues from the 
chilling or to the arteriosdcrotic vessels from 
the tourniquet The mam basis of the sugges 
tion IS a large senes of animal txperiinenls 
The results seem to warrant the hope that an 
amputation method wii^Ji obviafea pain 
shock, and anesthesia may have some clio'Ml 
usefulness The incidental adv antages of the 
method may be d/scas^cd with respect to (A) 
shorter and (B) longer relngcration periods 
A A pa^vxwl w'th gawgtene or infection w 
often received in a state of severe pain, intoxi 
cation, and weakness, and nevertheless must 
wait often 6 to 12 hours before operation dar 
log which time he is quiitcd with somewhat 
detrimental doses of moqjh'ne U a member 
of the bouse staff «>hould toetely apply a toor 
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niquet and chiU the limb, the patient would 
shortly be comfortable without drugs; there 
would be a better response to routine treat- 
ment and an appreciable subsidence of intoxi- 
cation and fever, and everything could be in 
readiness upon the surgeon’s arrival for opera- 
tion without the usual anesthesia and other pre- 
liminaries Such an amputation would be done 
a little below level of tourniquet as described. 

B An occasional patient is in such desper- 
ate condition that he wiU probably die from 
the operation and wiU certainly die without it 
In such a case there is need for a method 
which win even temporarily offer the benefits 
of amputation without its dangers Several 
surgeons have stated in personal communica- 
tions that under these conditions they have 
sometimes applied a tourniquet at ordinary 
temperature in order to gain a respite of only 
a few hours. The advantage of refrigeration is 
that it extends these time limits, so that with- 
out any of the shock of amputation a patient 
can he kept comfortable for 2 days or if neces- 
sary longer, with the source of pain, toxemia, 
or bacteremia cut off as effectively as if there 
bad been an amputation, thus furnishing op- 
portunity for transfusion or other restorative 
treatments Amputation should then be per- 
formed not below but at the level of the tour- 
niquet, smce the viability of tissues in a dis- 
eased or infected limb could not be trusted 
after such prolonged absence of circulation 
If necessary, a higher tourniquet could be ap- 
plied and the refrigeration carried correspond- 
ingly higher for a few hours to provide anes- 
thesia for the operation 

SUJIJIAUY AND CONCLUSIONS 

I When a poison such as strychnine is in- 
jected into a limb, a suitable series of treat- 
ments with tourniquet and refrigeration makes 
It possible to tolerate many tunes the fatal 
dose without harm. 

2. A temperature slightly above o degrees 
9 In. 3 - limb reduces the metabolism of the 
tissues so as to enable them to withstand ab- 
sence of circulation safely for hours or even 
d^s, a fact based on the same principle by 
nhich blood corpuscles and tissue fragments 
are preserved for weeks or months in the ice 
uox without loss of vitality It is believed 


that this principle has definite applications in 
practical limb surgery, as discussed, especially 
for emergency and reparative operations 

3 As the low temperature must also arrest 
bacterial activity almost completely, the spec- 
ulative question arose whether the tourniquet 
and refrigeration could be used to stop the 
flow of toxins or bacteria from an infected 
limb, so as to allow an interval for rest and 
development of strength and antibodies The 
question included also the possibility of spe- 
cial treatments during this interval, especially 
the effects of infiltrating the isolated limb 
wdth a specific antiserum which could thus be 
held for a long time in high concentration in 
the infected area. It was learned positively 
that long treatments cannot be used for any 
necrotizing infections, because of the gangrene 
which results from the prolonged contact of 
such toxins wdth the tissues even at low tem- 
perature Also refrigeration for more than a 
few hours is beheved to be contra-indicated in 
any hmb which is to be saved Short treat- 
ments of this kind do not cause gangrene in 
infections with organisms such as the ordinary 
COCCI, and the method w'as actually tried in 
one human case The investigation had to be 
abandoned for lack of facilities, and there is at 
present no proof that the plan is beneficial or 
that it may not be shghtly harmful. 

4 The refrigeration method can obviate 
pain, shock, toxic absorption, and the need 
for anesthetics It can probably, therefore, 
have at least occasional usefulness in prepara- 
tion for amputations Owing to the very small 
clinical e.xperience in comparison with the nu- 
merous animal experiments, the statements 
are largely theoreticEd and the exact chnical 
benefits or limitations still await decision 
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T his studj was undertaken to obtain 
facts concerning postoperative rona 
plications m a group of apparently 
bealth> individuals who underwent 
similar types of operations All of these per 
sons were operated upon for simple inguinal 
hernia, either oblique or direct in tj-pe Con 
secutive cases have been chosen, erccpt that 
any ca«e m W'hich an abnormalitj w as noted at 
the tune of the pre operative phvsical ctami 
nation or a complication of the hernia was 
recorded at the time of operation «a> d« 
qualiSed from inclusion in this series AH of 
these individuals had, to the best of our 
knowledge normal cardiovascular renal and 
respiratory systems and none of the hernias 
vere incarcerated or strangulated The ma 
joritj of these individuals had some type of 
test for syphilis and, if positive, this case was 
eliminated The operations were performed 
by some fifteen different surgeons of the sur 
gical staff of the ifospdal for the Ruptured 
and Crippled, between the dates of January i, 
and July i 1036 Approuimatelj the 
same technique wa* used by all 
In the 2,000 cases there were 1,508 opera 
fions for single and 492 for bilateral bermas 
( 2 402 actual operations) Of the sinj,Ie hernias 
8^8 were on th'» right side (56 per ctnt)and 650 
on the left Only sixty two (3 i perccnt>wcrc 
m females Fifty seven per cent of the single 
hernias in the males and 60 per cent in the 
females were on the right aide Twenty five 
per cent of the males were operated upon for 
bilateral hernia and only 12 3 per cent of the 
females Only 88 (4 5 per cent) of the in 
dividuals were over 60 years of age the ages 
of the remainder were distributed fairly evenly 
through the first 6 decades of life The small 
est number in this last group (8 3 per cent) 
were m the second decade Seventy five per 

From the Cenn-al Surgical Servi-r of ihe ffopiUI lor the 
Ruotured and Crippled 


cent of the individuals were between the ages 
of 30 ind 59 years, inclusive 
There were 321 cases (16 per cent) in which 
postoperative complications were noted (Ta 
bte I) with 5 deaths (o 25 per cent) All of 
the deaths were in cases of single hernia in 
men Two were due to pneumonia and 3 to 
pulmonary emboli 

Almost twice as many complications oc 
curred in patients operated upon for bilateral 
hernia (23 i per cent) as for single (13 7 per 
cent) The rale oi compUcationti was siighffy 
higher in those operated upon for right m 

f uinal hernia (14 5 per cent) than for lelt 
12 6per cent) Complications followed opera 
lion more often in the case of the male than m 
that of the female patient, in 1938 ca»cs of the 
former there were 313 (163 per cent) who 
developed complications and, in the 62 of the 
latter, 8 (12 9 per cent) 

Considered according to age there was a 
ttc/f marled increase m comphcatiooi oc 
curnng from the third decade of life onwaid 
(Chart i) During the first two decades of 


TABLE X — COJPLICATIONS 


Woond bcfralomas 
UoUoJ (fl'CCtlCU] 

Respitatory legions 

Tbrombophtcbiiw 

Mailed poitoperauve divlention 
PenisUot beadacbe (folloniag spinal ane 
tb«sia> 

Iodine dermatitis 
Cysuus 

biccoughiag Oocal anesinesu) 
Oa<lnc dilatation (spinal antsthcsial 

Post^tativepsjcbosis f?enerll anfslhesia) 
Jaaodve (spinal anestbesia) 

Baotlary dritotcry 

Meades 

SLutel teser 

Mamps 

Otitis media 

Vnetpiaincd diarrhea 

Totk eiytberAa 


rOjJ 
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life the rate was low in cases of both single 
(ill per cent) and bilateral (9 per cent) her- 
nias During the third decade the rate 
remained approximately the same as in the 
previous decades in the cases of single hernia 
(9 7 per cent), but there was a sharp rise (17 i 
per cent) in the rate for those of bilateral 
hernia After the thirtieth year there was a 
fairly uniform rise in the rate of complications 
for each succeeding decade in the cases of 
single hernia, to a maximum of 24 per cent in 
persons over 60 years of age A similar rise 
was noted in the cases of bilateral hernia; the 
steepness of the curve, however, was more 
marked and finally reached 35 per cent for 
individuals over 60 years of age 
There were 2,492 operative wounds m the 
2,000 cases In 17 instances postoperative 
hematoma was noted This rate of o 8 per 
cent for this complication per number of cases 
and o 7 per cent per number of wounds ap- 
pears to be unduly low For an explanation. 
It is fair to assume that in many other in- 
stances hematomas occurred, became con- 
taminated, and were subsequently recorded 
as infections The frequency of hematomas in 
cases of single hernia was i i per cent, in bi- 
lateral hernia 1 per cent by cases and o 5 per 
cent by wounds. There was no instance of 
hematoma in both wounds in any case of 
bilateral hernia The rate of hematomas by 
decades of life was first, o; second, 06 per 
o 5 per cent; fourth, i 3 per cent, 
I 3 per cent, sixth, o 8 per cent, and 
over 60, 1 I per cent With the use of catgut or 
silk as suture material, the frequency of this 
complication was o 8 per cent and o 9 per 
cent, respectively, kangaroo tendon or ox 
ascia, i 3 per cent, and autogenous fascia, 
c Only o 7 per cent of the cases in which 
general or spinal anesthesias were used were 
complicated by hematoma, while i 2 per cent 
of those in which a local anesthesia was used 
Were so complicated 

There vas a total of 99 cases of wound in- 
ection, 4 9 per cent per number of cases and 
number of operative wounds 
, ^^'"0 divided the wound infections into 

nree groups, according to their severity (A) 
operncial infections, stitch abscesses or in- 
cctions occurring on a raw surface, the result 



Chari I Age group— all types of complications 


of improper coaptation of the wound edges, 
(B) moderate infections, in which the sub- 
cutaneous tissue was involved but the hospital 
stay of the patient was not prolonged, (C) 
deep infections, in which the deeper tissues 
were involved, causing slough and prolonged 
hospitalization of the patient. 

There were 53 cases of superficial infection 
(2 6 per cent) Thirty of these were in patients 
operated upon for single hernia, 2 per cent of 
the 1,508 cases, and 23 were in the group of 
492 individuals with bilateral hernia, a rate 
of 4 7 per cent of infection The moderate 
infections, ii in number, for single hernia 
showed a rate of o 7 per cent and for bilateral 
hernia, 4 in number, a rate of o 8 per cent 
The number of deep infections for the single 
hernia was 18, a rate of i 2 per cent, and for 
the bilateral, 13, 2 6 per cent 

The rate by cases for moderate and deep in- 
fections was 2 3 per cent, in the group of cases 
of bilateral hernia it was 3 4 per cent This 
was nearly double the rate for the cases of 
single hernia, which was i 9 per cent How- 
ever, if figured by wounds, the rate for all 
wounds was i 8 per cent It was slightly less 
in cases of bilateral hernia than in those of 
single (29 infections in 1508 wounds of single 
hernias, i 9 per cent, and 17 infections in 984 
wounds of bilateral hernias, i 7 per cent). 



Ch»ft 2 Aft sroyp— tvpej oI in<«c(ions 

The superficial infections in cases of smgic 
and bilateral hernia showed much the same 
refafionship, s per cent tor the single and 2 3 
per cent for the bilateral 

-In anal>sis of cases by age groups (Chart 2) 
showed a cate of less than o 2 per cent for the 
modcMCc and deep infections during the first 
three decades of life, the rate then mertased 
The deep infections continued to uic-reasc 
each succeeding decade, reaching a raaamum 
0/34 per cent in person^ over 60 } ears of age 
The rale of moderate infections, after the 
thirtieth sear rose to around t per cent, 
wbert u remained during the later years The 
rate of superficiai infections appeared to he 
higher m jounger persons, a hltlc abo\c 2 
per cent, during the first three decades, it then 
rose to 4 per cent during the fourth decade 
and, final]}, dudined, being lower each sue 
ceeding decade, final!} reaching i per cent m 
persons 01 er 60 Studied bv the ncraber of 
wound', the rates by age were slightly lower, 
the cur\e of the graph though similar n 
form to Chart 2, shoo'S, honever, lower per 
centage \ alues 

Wound infection was studied in reference to 
the elapsed time 0/ operation It was found 
that m the cases of both single and bilateral 
hernia there was an mcreaae in the rate of jn 
fecUon in all types, superficial, moderate and 


Charts loJectioM in wUUon to tune lenstb of ojMn'wn 

deep, jn direct relationship to the length of 
time of operation (Chart 3) Thin, as can b<» 
seen, is most marked in the case of deep infcc 
tioB, in which the rate rises to a maximum of 
18 7 per cent after lyi hours of elapsed opera 
tion time By combimnj, the mnderatc and 
deep infection rales and analyzing (hem m 
relation to elapsed time of operation, it i» 
found (hat the rise of the infection rate in the 
case of single hernia occurred after a shorter 
period of elapsed operation time and ros- 
more abruptly as this time fengthened, than 
in the cast o' the curve of the bilateral hernia 
(Chart 4^ 

Tabfe H gives the data of wound jn/tc{ion« 
in relation to the type of anpsthesia that was 
Used “Ihe highest rate of wound infection per 
cases (36 per cent), as well as per aounda 
(a 7 per cent), occurred among the mdiv icluals 
on whom a spinal anesthesia was used The 
rates of nound infection in ihe persons on 
whom general or local anesthesias were used 
were a^ut equal, tne IjUm bung «hghth 
lower {general anestheoa by ca^cs 2 4 P^r cent 
and by wounds 1 7 per cent, local, bj cases 
I 8 per cent and hv wounds i 5 r«r cev^ 

Catgut was used in 1,329 rases or in 1,^3 
wouDcfb, Silk in 326 cases or SOS nouncis, 
kan^coo tendon or ox fssua in 73 cases, or 90 
wounds, and autogenous fascia m 72 cases, or 
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102 wounds Chart 5 shows the percentage 
rate of all types of iiifections by cases, when 
these difierent kinds of material were used. 

The lowest rate of infection occurred among 
individuals operated upon with the use of 
silk (2 7 per cent bj’’ cases, 2 3 per cent by 
wounds) Those with catgut were next in fre- 
quency (4 9 per cent bj" cases, 3.9 per cent by 
wounds) This was followed by those in which 
kangaroo tendon or ox fasaa was used (6 8 
per cent by cases, 5 6 per cent by wounds) 
By far the highest rate of infection was in 
those cases in which autogenous fascia was 
used as the suture material (13 8 per cent by 
cases, 9.8 per cent by wounds). 

Not only were there marked differences in 
the rates of moderate and deep infections, in 
relation to the different kinds of suture mate- 
rial that were used, but also in the case of the 
superficial ones. This last type occurred in 
the following order of frequency according to 
the tjrpe of suture material that was used 
kangaroo tendon or ox fascia, i 3 per cent; 
silk, I s per cent; catgut, 2 8 per cent, and 
autogenous fascia, 5.5 per cent 

Grouping the moderate and deep infections 
together, the order of frequency of infection 
in relation to suture material was silk (by 
cases I 2 per cent, by wounds i per cent), 
catgut (by cases 2.1 per cent, by wounds i 7 
per cent, kangaroo tendon or ox fascia (by 
cases 5 5 per cent, by wounds 4 4 per cent) 
and autogenous fascia (by cases 8 3 per cent, 
by wounds 6 per cent) With the use of each 
type of material the rate of infection m the 
cases of bilateral hernia was twice that of sin- 
gle, except in the cases in which silk was used 
as suture material. 
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Chart 4 Moderate and deep infections in single and 
double hernias m relation to time length of operation 


There were 171 (8.6 per cent) cases of 
respiratory complications following operation; 
only 71 (3 5 per cent) were of a serious nature, 
46 cases of atelectasis (2.3 per cent); 13 cases 
of pneumonia (07 per cent); and 12 cases 
of pulmonary embolus (o 6 per cent). There 
were 21 cases of upper respiratory infections 
(i I per cent), 77 (38 per cent) of severe 
cough without any demonstrable lesion, and 
2 (o I per cent) of bronchitis Those operated 
upon for bilateral hernia showed a much 
higher frequency of respiratory complications 


TABLE II —WOUND INFECTIONS IN RELATION TO ANESTHESIA 


Types 

of 

anesthesia 

1 Single hennas j 

j Bilateral hernias 

Total hermas 

Wounds of 
bilateral hermas 

Total wounds 

H| 

Infections j 

Cases 

Infections 

Cases 

Infections 

No of 

Infections 

No of 

Infections 


No 

% 

Ko 

% 

No 

% 

wounds 

1 

No 

% 

wounds 

No 

% 

General 

777 

14 

[ 

236 

7 

3 

1013 

21 

2 4 

472 

7 

1 5 

1249 

« j 

HSi 

Spmai 

279 

9 

3 2 

133 

6 

mm 

417 

IS 

3 6 

276 

6 

2 2 

SSS 

mm 

S 3 


4 S 2 j 

6 

JC 3 

iiS 

4 

a 

570 

zo 

z S 

236 

4 

X 7 

6 SS 

; 10 

33 

Total 

anesthesias 

1508 

1 

20 

I 0 

402 

17 

3 4 

2000 

i 

46 1 
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084 1 

17 

I 7 

2402 

46 
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Xumbcr of moderate and deep infections m relation to different tj-pes of anesthesia 
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Chart i Age group— types of mftciion* Chart 3 InletUi>o»u» relation to tmieJongibef cperaliau 


The superficial infections m cases of single 
and bilateral hernia showed much the same 
relationship, a per cent for the single and a 3 
per cent for the bilateral 
An analysis of casts bj a^e groups fCbarl 3) 
showed a rate of less than o a per cent for the 
naotieiatc and deep infections during the first 
three decades of life the rate then uicreased 
The deep infections continued to increase 
each succfediug decide, reaching a raatimum 
of 3 4 per cent in pe'^nsoser fiojeirsof a^e 
The rate 0/ moderate jnfecfjc'n>, after the 
thirtieth v«ar rose to around 1 per cent, 
Vi here it remained during the later years The 
rate of superficial infections appeared to be 
higher in jounger persons, a little above 4 
per cent, during the first three decades, it then 
rose to 4 per ‘-cnt during the fourth decade 
and finallj, declined, being lower each sue 
ceeding decade finally reaching i per cent m 
persons over 60 Studied bv the number of 
V ouuds, the rates by age were slightly lower, 
the curve of the f>raph though similar in 
form to Chart 2, shows however, lower per 
centage values 

Wound infection was studied m reference to 
the elapsed time of operation It was found 
that in the cases of both single and bilateral 
hernia there was an increase m the rate of 10 
fection in all types, superficial, moderate and 


deep in direct relationship to the length 0/ 
tune of operation (Chart 3) This as can be 
seen, u most marled in the case of deep infec 
tion, w which the rate rises to a manraum of 
iS 7 ptr cent after r^ hours of elapsed opers 
tion time By combining tbe moderate and 
deep infection rates and analysing them in 
relation to elapsed time ol operation, U is 
found that the rise of the infection rate in the 
case of single hernia occurred after a shorter 
period of elapsed operation time and rose 
more abruptly as this lime lengthened than 
m the case of the curv e or the biUteral henna 
(Chart 4) 

Table II giv es the data of w ound infections 
m relation to the type of anesthesia that was 
u<ed The highest rate of wound infection per 
cases (3 6 per cenl\ as well as pet voundi 
(2 7 per cent), occurred among the individuals 
on whom a spinaf aweAhe-.va was used The 
rates of wound infection ir the persons on 
whom general or local anesthesias were used 
were about equal the latter hmg slightly 
lower (gweral anesthesia by ca»es 2 4 per cent 
and by wounds t 7 per cent, local by cases 
1 8 per cent and bv wounds i 5 per tent) 
Cat^twas used m 1 529 cases, or in i 905 
wounds, alk in 326 cas^s or 395 wounds 
kangaroo teadoa or or fascij /a ^3 esses o po 
wounds, and autogenous fasoa in 72 cases or 
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Cliait 6 Respiratory complications in relation to age 


there were 23 complicated cases, 15.9 per 
cent Seventy-five operations took over 75 
minutes, complications followed in 5 cases, 
6.7 per cent The frequency of the mild types 
of respiratory infection conformed to this 
rule, as well as the more severe Only in the 
case of pulmonary embolus was there any 
variation. 

_ The frequency of atelectasis as a postopera- 
tive complication m 1,780 cases in which 
operations were performed in less than 60 
minutes was 2 per cent, in 220 cases in which 
the operation took over 60 mmutes, the fre- 
quency was 5 per cent (Chart 7). The rate of 
frequency of pneumonia in the first group was 
o 6 per cent and in the second i 4 per cent 

The incidence of pulmonary embolus, when 
analyzed in its relationship to the elapsed 
time of operation, did not conform to those 
other types of respiratory complication 
The rate of frequency rose from o 4 per cent 
for in^viduals whose operations took less than 
30 minutes, to a maximum of o 9 per cent 
V'hen the operations were performed in from 
45 to 60 mmutes, and then fell to zero when 
the tune was longer than 75 minutes (Chart 7). 

General anesthesia (ether, nitrous oxide, 
ethylene or a combination of one of the gases 
inth ether) was used in 1,013 cases; spinal 
anesthesia (novocain) was used in 417; and 
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Chart 7 Respiratory coapheations in relation to tune 
length of operation 


local (novocain) in 570 cases. There were 
74 (7 3 per cent) cases of respiratory com- 
plication following general anesthesia; 38 
(9 1 per cent) following spinal anesthesia; 
and 59 (10 3 per cent) following local. 

Cases of upper respiratory infection and 
of unexplained cough occurred with almost 
equal frequency regardless of what type of 
anesthesia was used. 

Atelectasis followed in 3 4 per cent of the 
cases in which spinal anesthesia was used, 3.3 
per cent in which local was used, and only r.3 
per cent in which general anesthesia was used. 
Pneumonia, on the other hand, appeared 
most frequently after general anesthesia, i 
per cent; and o 2 per cent and o 4 per cent, 
respectively, for spinal and local anesthesias. 

The frequency of pulmonary embolus as 
a postoperative complication appeared more 
frequently when a local anesthesia was used 
(09 per cent); the frequency for spinal (0.2 
per cent) and general (o 5 per cent) anesthesia 
was less in both cases when an analysis is 
made of the entire series However, if the 394 
cases of individuals under the age of 20 years 
are eliminated, as no case of pulmonary 
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than those for single hernia, 12 6 per cent and 
67 per cent, respectively This difference, 
however, is not apparent m persons under 20 
years of age, la nfiom the more common com 
plication- were more often the miid types of 
infections which were equally distributed in 
the >oungcr and older Sjtoups The ftequencj 
0/ atelectasis foUontng operation in the cases 
of single hernia was 2 per cent and for hi 
lateral hernia j 2 per cent pneumonia fol 
loved operation for sinjfle hernia at a Itc 
quenci of 0 s per cent and id that of bihteral 
at 1 a per cent Pulmonarv embolus how 
ever, follotved operation for single hernia 
mote often than for bilateral hernia (o 7 per 
ernt for former, o 3 per cent lor latter) 
Taking the number of respiratory coropli 
cations as a whole, their frequencv did not 
appear to be affected by the age of the pa 
ticnt Individuallj hovvever, the age 0/ the 
patient apparently played some part in the 
rate of occurrence Upper respiratory infec 
tlons occurred m 7 (3 1 per cent) of the 228 
chOefren, but in onfy 14 (b S per cent) of the 
1,772 older individualN The frequency of 
postoperative cough increased in proportion 
to the age of the individuals b> decades 
Cases of atelectasis appeared during all the 
decades of life (Chart 6} , the rate was lowest 
during the first 2 (o 4 per cent and 1 2 peat 
Cent, respectively) and remained tie same 
(2 7 per cent) in the succeeding ones 
Pneumonia was more coramon iQ the aged 
(Chart 6), occurring in 6 instances (x 9 per 


Cent) m 325 cases of indmduaJs older than 
49 vears and in but 7 instances (0 4 per cent) 
in 1,67s cases of persons who were younger 
than so years Two individuals diM from 
postoperative pneumonia (154 per cent), 
each was over 30 years of age 
There was not a single use of pulmonary 
embolus in the 394 patients under jo years 
of age (Chart 6) , an incidence of 0 3 per cent 
occurred during the third and fourth decades 
which lacrcase^ to r 3 per cent durjjg the 
fifth then fell to o 8 per cent m the surth and 
finally reached a higti of 3 4 per cent in per 
sons over 39 v ears of age There were 3 deaths 
in this group ^25 per centA 1 ol these mdi 
viduals was in hia fifth decade of life and the 
other 2 were over to years of age 

The study ol respiratory cornphUuOTis, j 
relatioR to elapsed time of operation (Chart 7), 
showed a definite increase in the morbidity 
for each suctceding ptriod of time v,p to 7^ 
minutes and from there onward a decrease m 
the frequency However m the laltei ^loup 
there were only fs cases—perhaps too few to 
obtain a true value There were i 440 opera 
jions which w ere performed on an S' eragt of 
under 4S minutes in these there were no 
cases With complications 7 6 per cent Three 
hundred and forty operations were done in 
aw average time of between 43 ^nd 60 minutes, 
aj of these individuals had complications, a 
lale of 97 per cent One hundred and five 
Operations were finished in an average period 
of tunc of 00 to 75 minufes, ui tbsa group 
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less uniformly through all the decades of life 
Mild types of upper respiratory infection were 
frequently encountered in the children and 
young adults The more serious complica- 
tions, however, were found more often in the 
older individuals, their frequency increasing 
as age advanced (Chart 6) Atelectasis Avas 
relatively uncommon in those under 20 years 
of age, after this it Avas equally frequent in 
each succeeding decade. Pneumonia ap- 
peared equally as often in each of the first 
five decades of life and then its frequency in- 
creased rapidly during the succeeding years 
No cases of pulmonary embolus occurred dur- 
ing first twenty years of life, but from then 
on there Avas a decided increase by decades 
Elapsed time of opcralion The period of 
time used in performing the operation played 
an important part in the rate of frequency of 
both Avound infection and severe respiratory 
complications The frequency of all types of 
wound infection increased as the elapsed time 
of operation Avas lengthened. This Avas, hoAv- 
ever, most evident in the cases of moderate 
and deep infection (Chart 3). The curve for 
these types of infection rose rapidly from less 
than o 5 per cent, for a 30 minute period, to 
25 per cent, Avhen the operation took longer 
than ipi hours to perform The curve is much 
the same for cases of both single and bilateral 
hernia, though, as would be expected, the 
rise of the curve for the latter type of case 
lags slightly behind the former (Chart 4) 
Respiratory complications occurred more 
frequently as the period of time for operation 
Avas lengthened This Avas evident in the mild 
types of upper respiratory infection, as Avell as 
the more serious pulmonary complications 
Under a period of one hour, the frequency of 
atelectasis remained about 2 per cent and 
then^ rapidly rose The frequency of pneu- 
nionia increased in proportion to the length 
operation (Chart 7) (Both 
of these curves fell to zero Avhen the time Avas 
longer than 90 minutes However, this may 
have been due to the small number of cases in 
this group, only 16) The curve for the fre- 
quency of cases of pulmonary embolus rose 
rom a Ioav in the shortest period of time, 


reached its high Avhen the elapsed time of 
operation was betAveen 45 minutes and 1 
hour, and returned to zero when the time 
Avas under an hour and a quarter 
Anesthesia The morbidity from AVOund in- 
fection Avas slightly lower in those cases in 
Avhich a local anesthesia was used (Table II) , 
that for general anesthesia Avas a quarter again 
as high, and that for spinal tAvice that for 
local anesthesia Considering the rate of fre- 
quency in relation to the Avounds, that of gen- 
eral and local anesthesia was about equal and 
a third less than that of spinal 

The type of anesthesia which Avas used did 
not affect morbidity from mild upper respira- 
tory infections HoAvever, it did appear to 
affect that from the more serious pulmonary 
complications Atelectasis appeared almost 
tAvice as frequently when local or spinal an- 
esthesia was used, as it did Avhen a general 
anesthesia Avas used 

Pneumonia, on the other hand, occurred 
more than tAvice as often folloAving the use of 
general anesthesia Pulmonary embolus ap- 
peared as a complication one-third as often 
following spinal anesthesia, as it did folloAv- 
ing either general or local anesthesias 
Sulnre material The frequency of Avound 
infection folloAving the use of silk Avas nearly 
one-half that of catgut, one-third that of 
kangaroo tendon or ox fascia, and one-fifth 
that of autogenous fascia (Chart 5) 

The more serious pulmonary complications 
occurred about twice as often among those 
cases in AA’hich kangaroo tendon or ox fascia 
or autogenous fascia were used, as among 
those in Avhich silk or catgut Avere used 

SUmiARY 

The immediate postoperative complica- 
tions in a series of 2,000 cases of simple oblique 
and direct inguinal hernias have been ana- 
lyzed This analysis has been made in rela- 
tion to Avhether the individual had a single or 
bilateral hernia and as to sex, age of the pa- 
tient, and elapsed time of operation, the type 
of anesthesia used, and the kind of suture ma- 
terial that Avas employed at operation. Seven 
graphs illustrate these complications 
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embolus appeared among tJbem and as tbe 
niajont> (gi per cent) receued general anes- 
thesia, the frequency of this complication, m 
relation to the type of anesthesia that tvas 
used, becomes changed Under this change 
it is found that m the cases in nhich focaj or 
general anesthesia v. ere used, in each instance 
pulmonary embolus appeared at a /reguenQ 
of o 9 per cent, ivhile flith spinal anesthesia 
it rras only o 2 per cent 
Comparing the frequenej of atelectasis, 
pneumonia, and pulmooarj embolus as post 
opsr2ti\ e (.onphcatioris, to the ty pe of sature 
material emploj ed, the r,6o6 cases of persons 
over 10 jears of age have been used for this 
analysis as it is believed a fairer conclusion 
can be reached, as m the jounger group of 
individuals iangaroo tendon, ot fascia, and 
autogenous fascia were seldom used and be 
cause these complications were infrequent 
under the age of 20 years These pulmonaiy 
complications were found to bt higher m fre 
QUency wh^u kangaroo tendon or ot fascia 
(7 6 per cent) and autogenous fascia (7 1 per 
oerit) were employed, than when catgut y 7 
per cent) or silk (4 4 per cent) were used as 
suture material The frequency of atelectasis 
was 2 4, 3, 3, and 5 9 per cent m the use of 
catgut, silk, kangaroo tendon or ot fasaa and 
autogenoub fascia, in the order given The 
ftequenev of oneuraoma was 04, r, 3, and 
r 4 per cent, in the above order, and pidino 
nary embolus was 0 9, o 3, t 5 and o per cent 

Thrombophlebitis was a complication iij 0 
cases, 3 of single hernia (0 2 per cent) and 3 
of bilateral (o fi per cent) The frequency did 
not appear to be affected by the type of aoes 
thesia or the kind of suture material 

C0^ CtUSIONS 

Any conclusion that may be drawn from a 
statistical report is open to correction jnd 
should not be considered as final The oppor 
tunities for the occurrence of erroneous condu 
sions are many The greatest of these is the 
inability to study a large enough senes rf 
cases, so that the smaller groups may coatam 
a sufficient number to obtain true values 
Further, erroneous condusions are >ound to 
occur when there are multiple factors to be 
considered m obtaining results, as it is often 


impossibfe (0 separate the true elements that 
contribute to a given condusion from the 
othcre that may be present This studj of a 
senes of 2,000 cases of simple inguinal hernia, 
ID which the mmediite postoperative results 
are analyzed, is open to both of these objec 
lions However, it is believed that the con 
elusions that a'^e drawn areof su/Hcieat va/ur 
to publish, m the hope that later others may 
add their etpenences to ours 
Bilaieral herwa The risk of complications 
in operations for bilateral inguinal hernia was 
iiearfy twice that of single hernia During the 
first two decades of life this danger wa$ not 
evident, but m each subsequent one tie 
postoperative morbidity m the case of hi 
lateral hernia was far greater than m tbe case 
of single (Chart i) 

Wound infection occurred more than twice 
ns often in cases of bihtera} hernia This 
ratio was manifested w tbe group of miJd 
or superficial infections as well as m those of 
the moderate and deep types However, jl 
studied by wounds, infection was as frequent 
m those 0/ single hernia as of bilateral 
The risk of respiratory complications m the 
cases of bilateral was mu^ greater than in 
tbe cases of single hernia Doth atelectasis 
and pneumonia followed operation twice as 
often m tie former group as they did in the 
latter Tulmonary embolus, however, fol 
foned operation tnice as ohen m cases 
Single hernia ’nirombophlebitis was more 
commonly observed among tbe cases in the 
bilateral group 

Age The age of the patient v as an impor 
taut fatt<» w relation to the rate of mor 
bidity {Chart il Up to 30 years of Age, 
complications w ere relatively infrt-quent , from 
then on there was a steady rise m their fre 
qucni^ in each succeeding decade 
The fregueniy of cases of mild or super 
fioal wound infection apparently was not 
afiKied by age, but the frequency of casts of 
moderate and deep infection, which remained 
low dutmg thf first three decades 
of life, rose rapicHy in proportion to tbe age 
of the patient during the later decades 

The frequency of respiratorv complications 
taken as a whole, were distributed more or 
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Fig I Drawing to show the vas deferens exposed and 
divided in the upper part of the scrotum A hypodermic 
needle has been inserted into the proximal end for irriga- 
tion of the seminal vesicle with i 8o carbolic acid 

IS rapidly sealed by scar tissue The patient is 
now placed in the Trendelenburg position and the 
surgeon proceeds to expose the bladder by a sub- 
umbilical incision The fluid contents are evacu- 
ated by a special trocar and cannula which acts 
by suction The appearance of the internal mea- 
tus, in cases of adenomatous disease of the prostate 
IS always instructive, therefore visualization of the 
internal meatus, though not an essential part of the 
technique, is an aid to understanding of the causes 
at work which produce retention It is also helpful 
in determining why the patient develops residual 
urine in these cases With patients m whom a 
large amount of residual urine is present the inter- 
nal meatus may have been pushed forward so far 
by the developing adenomatous mass that it lies 
mthin an inch of the anterior wall of the bladder 
The pathological mass of adenomatous tissue is 
then enucleated from within the prostatic bed by 
the mtra-urethral method The finger is inserted 
into the internal meatus and the mucous mem- 
brane IS ruptured The finger is swept round the 
tumor which is easily separated from the sur- 
rounding glandular tissue The urethra is then 
**^?!'*-“red as near to the verumontanum as is pos- 
sible The amount of urethra left behind proximal 
0 the triangular ligament is dependent upon the 
extent of the growth If the whole of the prostatic 
portion IS surrounded by adenomas, the fracture 
occurs at the point where the urethra passes 
nrough the triangular ligament On the other 
nnd, if the main mass is intravesical, a consider- 
‘®^Sbh of prostatic urethra can be left behind 
■the surgeon, after the pathological mass has 
een removed, then inserts into the bladder the 
pecial illuminated retractors (Fig 3), to each 



Fig 2 Roentgenogram of the left vas deferens, the left 
seminal vesicle and the prostatic urethra outlined by so- 
dium iodide which has been injected into the lumen of the 
vas just below the external abdominal ring The shadow 
above the seminal vesicle represents an excess of sodium 
iodide which has flowed back from the prostatic urethra 
into the bladder 

fenestrated blade of which is attached a small 
electric lamp The blade which retracts the pos- 
terosuperior wall of the bladder is so shaped that 
it not only retracts this part of the bladder but 
also the base. With the aid of these three lamps 
the interior of the bladder is so well flood lighted 
that a perfect view is obtained of every detail, 
excluding, of course, the prostatic cavity 
After removal of any clots which have collected 
in the operation area, the illuminated anterior re- 
tractor (Figs 4 and 5) together with the prostatic 
speculum is inserted into the prostatic cavity 
(Figs 6 and 7). The blades of the speculum not 
only act as retractors by opening up the entrance 
to the prostatic cavity, but also by their pressure 
upon the lateral walls function as temporary hem- 
ostats The prostatic cavity is flood hghted by 
two tiny lamps attached to the anterior retractor, 
within the handle of this instrument is a three 
voltage dry cell battery The prostatic cavity is 
so well visualized by this instrument that it is 
possible not only to see the floor of the cavity but 
also the prostatic surface of the triangular liga- 
ment with the protruding torn portion of the pro- 
static urethra (Fig 9) The trigonal flap of the 
mucous membrane is now stitched if possible to 
the mucous membrane of the urethra If this is 
not possible because of the extent of prostatic 
urethra removed by enucleation, the flap is stitched 
as near the triangular ligament as is possible The 
stitching is done with the aid of the boomerang 
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FROM iT PEIERS HOSPITAL FOR VRIHARY DISEASES 

THE RECONSTRUCTION OPERATION FOR ADENOMATOUS 
DISEASE OF the PROSTATE 


CLIFrORD MOftsOV O B t 

T he surgeon who designs an operation 
intendeJ to restore an organ to us nor 
mal anatomical and phjsiolc^cal states 
following the remo\ aJ of di>eased tissues 
which have caused disfunction must be guided 
by the followme principles (i) hemorrhage rou>t 
be under compete control, (i) sepsis must be 
avoided and (3) tissues which have ^n divided 
must be brought together again in correct aline* 
meat These are well known pnnaples which the 
medical profession has put into pracuce since the 
introduction of antiseptic and aseptic sufger> but 
until recent date they have been considered im 
possible of acbiev ement in operations on the pros 
tate gland The anatomical position of the organ 
and the frequent presence of chronic sepsis have 
led surgeons to believe that the> cannot carryout 
in this region of the body the technique which 
embodies the pnnciples taught them from their 
sivident days 

loday the introduction of flood lighting m a 
body cavity and the invention cl instruments de 
signed to ov ercome successfully an operator s dif 
Acuities with manipulation of deep seated tissues 
have placed the technique of prostatectomy on an 
equahty ivith that ol the survey of any other 
Organ The pioneer sutgeons ot successful proSM 
tectomy showed fine courage and tenacity of pur 
pose against severe criiiasm, but it wa^ a crude 
operation The procedure was a blind one The 
open operation which replaced it in 1916 was an 
attempt under direct vision to contro} beirorrhage 
and sepsis Reconstruction was looked upon as 
an idle dream 

The purpose of this article is to desenbe a tech 
tuque which under certain conditions mates te 
construction following total removal of adenomas 
of the prostate a successful operation 
For this technique the pre operative prepara 
tion IS similar to that for any other operation upon 
the prostate gland The tests for detennming 
renal function to ah intents and purposes are now 
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cfandordiaed and etacf bjt we ka\e jet to find 
some method which will measure with accuracy 
the resistance to infection of the kidneys follow 
tttg upon these operations At one time jt was 
hoped that the estimation of the blood cholesterol 
would help to solve this problem but etpenenre 
has shoun that no reliance can be pfated on it 
AneslAesia Ether anesthesia is employed m all 
cases with induction bv gas and otygea In very 
nervous patients a small do<e oJ sodium evipan, 
»u(Bcieot to produce unconsciousness for 10 nm 
ute>, IS given intravenously before the patient is 
transferred from his bed to the uneslhetic room 
Spinal anesthesia b not recommended Relua 
non by inhalauon ether is just av satisfactory as 
by a drug injected into the spmal theca, for the 
lowering of blood pressure associ Red with spinal 
anesthesia 1$ a distinct disadvantage Lung com 
plications also are not ruled out by this method 
of anesthesia administration 
As soon as the patient has been placed upon the 
operating table, a catheter is passed and the blad 
dens wished out with r goooorvcyaaideo/nier 
cuiy The organ is then diAtnd^ with aboil 
lo ouRcea of this solution The surgeon now 
proceeds to dissect ou the vas defer»‘ns un 
mediately below the evteraal abdoo'inal nag a^d 
divide It (Fig Through the provimal end of 
the cut vas a blunt hypodermic needle u passed 
into Its lumen and with a syringe 10 cubic cen 1 
meters of a solution of i 80 carbolic acid are in 
y«rtediDtotbesfininalvesjcle(I-ig Theobjectof 
dtWwton of the v as is to pnr» eat epididjmoortm 
tis and by irrigating the seminal vesicles before the 
bladder is opened we ensure sterilization of these 
organs In paueais who have submitted to pre 
operative bladder drainage by a tied m cadieter, 
vejcidvtvsis extremely common Irrigation, th'‘re 
fore, of these organs removes bacteria which have 
giined access through the irntation caused by the 
indwelling catheter There is no need to bgature 
ttie divided ends of the vas deferens for the lumen 
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Fig 6, left The anterior illuminated retractor nith the prostatic speculum is 
seen in position The prostatic bed and the torn end of the prostatic urethra are 
visualized The boomerang needle has been passed through the mucous mem- 
brane of the tngonal flap and the catgut suture has been attached to it 
Fig 7 A drawing to show the first maneuver of the tngonal flap suture 


cases a small angular White’s tube suffices to as- 
sist m bladder drainage It is essential, when pri- 
marj" closure is practiced, to dram the prevesical 
space by means of a corrugated rubber tvick. 
Slight leakage of urine always occurs into this 
space, but will cause no trouble if there is a vent 
lor Its escape Lastly, the ends of the silkworm 
gut suture which maintains the catheter m its 
position are immobihzed by metal buttons 
of the Emesay pattern (Fig 14) 

Before the patient’s return to bed the bladder 
should be irrigated through the catheter If hem- 
orrhage has been efficiently controlled, the return 
of fluid iviU be scarcely blood stained 
, ^’?™odiately the patient is returned to the ward, 
the head of his bed is raised about two feet from 
me ground Not only does this position assist 
uramage from the bladder, but it adds enormously 
0 the cohort of the patient The catheter 
u is attached to a special glass unnal 
'ihich lies betw'een the patient's thighs It is in- 
ti how little discomfort is caused 

y the presence of a soft rubber catheter in the 
®^mtained in position by the technique 
Which has ]ust been described The catheter m 
e urethra strapped to the perns is a form of 
which is entirely dispensed with by this 
uiethod of fixation It is an important step for- 
ward m adding to the patient’s comfort during 
postoperative convalescence The degree of ure- 
ntis IS negligible and the catheter, so long as the 
is intact, never alters its po- 
^n, hov ev^er much it maj' be dragged on 

ii'uu from complications is 
rgely dependent upon efficient after-treatment 
} elevating the head of the bed better bladder 
rainage, \ia the catheter, is assured For the 


first 24 hours, the bladder must be irngated 
through the catheter, at intervals of 2 hours, with 
not more than 2 ounces of a solution of i ; 8000 
oxycyanide of mercury at a temperature of go de- 
grees F For the first few days after operation, 
the bladder is intolerant of distention by more 
than 2 or 3 ounces It is for this reason that care 
must be taken not to inject more than this amount 
each time If pnmary closure has been practiced, 
it IS advisable to irrigate every hour for the first 
day. Sometimes a small clot wiU block the cath- 
eter, this can be easily removed by using the 
syringe as a suction apparatus 
The day following operation the irrigation should 
be reduced to four hourly. The necessity for using 
a solution at a temperature of not more than go 
degrees F. is apparent, if one realizes how sensi- 
tive the bladder mucous membrane is to heat, also 
fluid of a temperature above body heat is likely 
to increase the oozing of blood The urine remains 
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Fig ) The'peciahlluminatcd bh'jdcrretra<ior 


needle Because of the tendenc) 0/ the ingoflaJ 
flap to retract wheo a Lembert suture is u^> a 
special stitcli, as shonn in the itlustratioD, is 
adopt^ Care must be taJ^en that the iKtomeraAg 
needle (Jig 8 ) is inserted only through the trigo- 
nal flap and the superficial tissues forming the 
prostatic bed (Fig zo) There is no need to in 
sert the needle deeply into these tissues for all 
that IS required is to bind down the mucous mem 
brone 0/ the trigone to the Soar of the pro>tatic 
cavitj Tile criticism which has been made lhal 
the point of the needle maj be inserted too deeply 
can be ;us£ified only if the operator is ifenorant of 
the principles involved in this operation As soon 
as this stitch has been tied (Fig n), a soft rubber 
catheter of the Mslscot tj^ie, No 22 fheuch in 
«tze and with two e> es, is inserted by means of an 
introducer through the urethra and prostatic cav 



ity into the bladder This catheter should be 
about 15 inches m length The catheter is now 
drawn out through the bladder wound, the mush 
room end 15 cut off and a silkworm gut suture is 
passed through iC immediatelj distal to the «c 
ond eye This is the suture which will retain the 
catheter in its correct position 

The operator now proceeds to reconstruct the 
internal meatus by means of a figure of eight 
stitch (Fig ii) This IS inserted into the mucous 
membrane and submucous tissues which form the 
lateral walls of the prostatic cav ity , on no account 
should this suture be inserted into the ti«sues cs 
temal to the flaps Figure ir shows clearly how 
this suture is inserted It has a twofold purpose 
(i) reconstruction as already stated, and (2) to 
act as a hemostat The reconstruction part of the 
operationisnow complete Thecatheterisplaced 
in position <0 that both eyes are within the blad 
der Before the retractors are removed all clots 
must be swabbed out from the bladder and the 
new internal meatus visualized The latter has 
(wo striking features first it is on a level with 
the base of the bladder thus entirely obliterating 
the post prostatic pouch and second, it closely 
resembles the appearance of the internal meatus 
m a Dorma) bladder The surgeon now proceeds 
to pass the silkworm gut suture (Fig rj) holding 
the catheter in position through the bladder and 
abdominal waUs and out through the skm Ca e 
must be ciken not to puncture the deep epigastric 
vessels with tbe needle by keeping close to the cut 
edges of fhe skin 

The Tjexi step is to close the anterior wall of tb« 
bladder, but primary closure must be practiced 
only jf the urine before the operation is stenle 
and the surgeon is sure that be has controlled the 
bleeding of the lateral walls of the prostatic cav 

Ity (Fig fj) Therefore the contra indications for 

primary clo-ure are infective pvelonephntis 
severccystitts anrlinadequaiehemostasis In these 
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Tig 6, left The antenor illuminated retractor inth the prostatic speculum is 
seen in position The prostatic bed and the tom end of the prostatic urethra are 
insuahzed The boomerang needle has been passed through the mucous mem- 
brane of the trigonal flap and the catgut suture has been attached to it 
Fig 7 A draiimg to show the first maneuier of the trigonal flap suture 


cases a small angular WTiite’s tube suffices to as- 
sist in bladder drainage It is essential, when pri- 
roarj' closure is practiced, to drain the prevesical 
space by means of a corrugated rubber wick 
Slight leakage of urine always occurs into this 
space, but wall cause no trouble if there is a vent 
for its escape Lastlj", the ends of the silkworm 
gut suture which maintains the catheter in its 
correct position are immobilized by metal buttons 
of the Emesay pattern (Fig 14). 

Before the patient’s return to bed the bladder 
should be imgated through the catheter If hem- 
orrhage has been efficiently controlled, the return 
of fluid will be scarcely blood stained 

Immediately the patient is returned to the ward, 
the head of his bed is raised about two feet from 
the ground. Not only does this position assist 
drainage from the bladder, but it adds enormously 
to the comfort of the patient The catheter 
(Fig. 15) is attached to a special glass urinal 
which lies between the patient’s thighs It is in- 
structive to note how httle discomfort is caused 
hy the presence of a soft rubber catheter in the 
urethra, maintained in position by the technique 
which has just been desenbed The catheter in 
the urethra strapped to the penis is a form of 
torture which is entirely dispensed with by this 
method of hxation It is an important step for- 
ward in adding to the patient’s comfort dunng 
postoperative convalescence The degree of ure- 
thritis is negligible and the catheter, so long as the 
silkworm gut suture is intact, never alters its po- 
sition, however much it may be dragged on 
A convalescence free from complications is 
largeh dependent upon efficient after-treatment 
By elevating the head of the bed better bladder 
drainage, Ma the catheter, is assured For the 


first 24 hours, the bladder must be irrigated 
through the catheter, at intervals of 2 hours, with 
not more than 2 ounces of a solution of i : 8000 
oxycyanide of mercurj* at a temperature of go de- 
grees F For the first few days after operation, 
the bladder is intolerant of distention by more 
than 2 or 3 ounces It is for this reason that care 
must be taken not to inject more than this amount 
each time. If primary' closure has been practiced, 
it is advisable to irrigate every hour for the first 
day. Sometimes a small clot will block the cath- 
eter, this can be easily removed by using the 
synnge as a suction apparatus. 

The day following operation the irrigation should 
be reduced to four hourly. The necessity for using 
a solution at a temperature of not more than 90 
degrees F is apparent, if one realizes how sensi- 
tive the bladder mucous membrane is to heat, also 
fluid of a temperature above bodj" heat is likely 
to increase the oozing of blood. The unne remains 
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fig 3 The spraalilIuinuut<Kl bladder retractor 


needle Because of the tendesc) of the trigonal 
flap to retract when a Lembert suture is u^, a 
special <titch, as shown m the illustration, is 
adopted Care must be taken that the boomerang 
needle (Fig S) k Jnseried onJj through the trigo- 
nal flap and the superficial tissues forming the 
prostaUc bed (Fig lo) There is no need to in 
sert the needle deeply into these tissues for all 
that IS required is to bind down the mucous mem 
brane of the trigone to the Soo ol the prostatjc 
cavity The criticism which has been made that 
the point of the needle may be inserted too deeply , 
can be justified only if the operator is ignorant of 
the principles involved m this operation A:, soon 
as this stitch has been tied (Fig rr), a ^oft rubber 
catheter of the Malacot type No 22 French in 
size and with tw o ey es is inserted bv means of an 
introducer through the urethra and prostatic cav 



ity into the bladder This catheter should be 
about 15 inches in length The catheter is now 
drawn out through the bladder wound, the mush 
nxicii end is cuf off and a siihworm gut suture is 
passed through it immediately distal to the set 
one! eye This is the suture which will retain the 
catheter in its correct position 

The operator now' proceeds to reconstruct the 
intrmai meatus bv means of a figure of eight 
stitch (Fig ij) This IS inserted into the mucous 
membrane and submucous tissues w hich form the 
lateral nail of theprostafic cavity, onnoaccount 
should this suture be inserted into the tissues ev 
ternal to the flaps Figure it shows clearly how 
this suture is inserted It has a twofold purpose 
(i) reconstruction as already stated, and (2) to 
act as a hemostat The reconstruction part of the 
operation is non complete The catheter is placed 
in position so that both eve» are within the blad 
der Before the retractors are removed all clots 
must be swabbed out from the bladder and the 
new internal meatus visualized The latter has 
two stnking features first it is on a level with 
the base of the bladder thus entirely obliterating 
the post prostatic pouch and second it ctoselv 
resembles the appearance of the internal meatus 
m a normal bladder The surgeon now proceeds 
to pass the silkworm gut suture (Fig rj) holding 
the catheter in position through the bladder and 
abdominal walls and out through the skin Care 
must be taken not to puncture the deep epigastric 
ves«els with the needle by keeping close to the cut 
edges of the sXm 

Die nett step is to close the anterior wall of the 
bladder but pnmao closure must be praclacd 
only if the urme before the operation is sltnr, 
and the surgeon is sure that he has controlled the 
Weeding of the lateroi nails of the prostatic cav 
itj (Fig 1 5) Therefore the contra indications for 
primary closure are infective pyelonephritis 
sev€recvsUtis,4ndinadequatehemost3Sis In these 
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until the sixth week It was found that the heal- 
ing process in this region was extremely slow. 
Even at the end of the sixth week there was still 
non-union between the mucous membrane of the 
tngone and that of the urethra So long as a raw' 
surface persists there must be pyuria From 2 to 
3 months, therefore, elapse before the tissues at 
the neck of the bladder, following prostatectomy, 
become normal, if there has been no attempt to 
cover up the raw surface of the prostatic bed by 
mucous membrane, as m the blind, or Freyer, op- 
eration, this healing process cannot be complete 
for at least 4 to 6 months This accounts for the 
fact that if postprostatectomy obstruction is going 
to occur, it does not manifest itself for about 6 
months followmg removal of the diseased pros- 
tate We are satisfied that the large majority of 
patients are discharged from hospital long before 
healing is complete at the internal meatus Poste- 
rior urethroscopic exammation demonstrates quite 
clearly the importance of bringing the mucous 
membrane of the base of the bladder as near to the 
tom end of the prostatic urethra as is possible 
The more extensive the area of raw surface un- 
covered at the time of operation, the greater will 
be the formation of scar tissue and, therefore, 
contraction at the bladder neck 

It must be understood that a reconstruction op- 
eration such as the writer has outlined in the pre- 
vious pages can be performed only if it is possible 
to obtain adequate exposure of the bladder and, 
also, adequate visualization of the prostatic cavity 
For both special retractors and powerful illumina- 
tion are needed In a few cases of a second stage 
prostatectomy, the bladder is so contracted that 
It is impossible to insert any form of retractor 
w'hich will give sufficient exposure of the internal 
meatus without teanng the posterosuperior wall 
of the bladder and making an opening into the 
peritoneal cavity It is obvious that, m this class 
of case, a reconstruction operation is out of the 
question 

What are the immediate results from this tech- 
nique compared with those of the Freyer or blind 
operation, and the Judd-Thompson Walker open 
operation? It is found that a reconstruction oper- 
ation shortens convalescence by about a fortnight 



Fig IS Catheter Glass unnal 


This is particularly so when primary closure is 
practiced Convalescence in those cases in which a 
small suprapubic tube is inserted is a little longer 
Most noticeable of aU the changes is the control 
of postoperative hemorrhage The comfort of the 
patient in not having a large suprapubic tube 
discharging urine and blood and the absence of 
an Irvmg apparatus is too obvious to need em- 
phasis 

The control of sepsis, however, is still an un- 
solved problem Surgical interference with a dis- 
eased prostate, whether it be by an open operation 
or by transurethral resection, admits organisms 
to the bladder which flourish in the wound at the 
vesicle neck The larger the raw surface, the greater 
the infection It is claimed for the reconstruction 
operation that sepsis is less pronounced than in the 
older technique, because the major part of the pro- 
static bed IS covered by mucous membrane. Post- 
prostatectomy obstruction, a remote complication 
of the blind operation — the Judd-Thompson 
Walker open method, and transurethral resection 
— never occurs in the reconstruction technique 
In fact, one of the most striking results is the ease 
with which urethral instruments such as the cysto- 
urethroscope can be passed 

Finally, it is stressed that in all those cases m 
which a complete cure for adenomatous disease 
of the prostate is indicated, the operation tech- 
nique should be that described m this paper 

Many of the illustrations appearing in this article arc 
reproduced by the courtesy of the Honorary Editors of 
The Proceedings of the Royal Society of Medicine 
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F>g q Ad«ninpfo*bo« th« Mcond maneuver (he fig >» The Bgure-of-eight sfitch ta* bwn tied A 

ttigow nap autute The needle has been paised through tuiure has been passed throyah the catheter leteral mils 

thewhoJe thictnesjo/ the tficsnal flap theprus(a(ictis>ue orthebUdder aed abilomioaTirall {TheaflCbtinrsiWcb 
focmiog the bed and the Wm mucous membrane of the for the urethral catheter ) 

urethra The needle is threaded Hith the Qap suture Fig ij The anterior wall ol the tladder tumjAettU 

Fig to The ttigonal dap suture has been ^ole sewed up The anehenng sutch eaa be seen pretrudJoS 

that retraction of the flap n impossible through the slun ol the aodommil 

fig-it The urethral tube in position after the po<tenor Fig ig Pramng to show the edges oi the shm sutured 
stitch has been tied The Dgure of eight sutuK bja been together and the protrudjog corrugated rubber Hieh- On 

Inserted The knots in the trigonal flap are incorrectlv cither side of the nound can be seen mctat buttons nhtcb 
drawn and can be ignored grip sUkuorm gut sutures holding catheter in Position 


blood stained for about 3 daj> If an angular 
VVIiite's tube has been inserted at the time «>f op 
eraUot it can far* remotcd on the fourth or fifth 
da) Jhe catheter remains tn sUu for /> days 
It IS easiU mthdratvn bj dividing the silkt^orm 
gut suture beneath one of the buttons This su 
ture IS then pulled out with the aid of the otha 
bjttm 

U the prevesical space has been drained bv 
means of a corrugated rubber nick its retention 
IS not needed lor longer than 3 or 4 days 

Directly the catheter is removed, the patient 
passes urine bv the urethra For some davs mic 
tuntion IS about two hourly but by the tune the 
patient leaves the hospital on an average about 
the twenty fourth daj micturition has become 
four hourly 


1 he abdominal wound should be securely healed 
within 3 weeks of the operation inmanV cases the 
heating is complete by the fourteenth day The 
extent of unne leakage when a IVhi'e s angular 
tube has been inserted is so slight duim), the fi'st 
few davsafter its removal that the dressing need 
be changed onh once a da\ Incasesof pnmat/ 
closure of the bladder wall the abdominal wourd 
heals bv first mteniion In every case of pri>"ia 
tectomy no matter what mav be the technique, the 
unne cm thcpiJiem s discharge from ho«p talcon 
tains pus and bacteria TVe reason for this infec 
tion so long alter the opeiatimv is easil / ecpiaitied 
An investigation ras made by J E Sempiea-'d 
the writer with the avl of the posterior urethro- 
scope of the changes which tal-e place in the pro- 
staQ bed trow the fifteenth dav after operation 




BURN CONTRACTURES OF THE HAND 

H AJ }3I_/iCJ»ri£LD Mi? SanFrdncisco California 


S EYI RE bums of the hand and their 
sequels — loss of ti«sue, mfetlion «yar 
tissue, and contractures— maj so damage 
a hand that reconstructi\e surgerj is of 
little or no avail Earlj sbin grafting will prevent 
these complications m tnanj instances thereby 
eliminating the necessitj for difficult and time 
consuming secondary rtconstrutfive procedures 
During recent vears after a group of early 
bums of the hand and late heated contractures 


early unhealed cases the extent of the loss of tis 
sue IS usually recognized easih but m old healed 
Cases this is not always true One is frequently 
amazed at the degree of anatomical distortion 
which occurs simply is a result of the loss of 
In the late ca«es the function of each 
anatomical structure must be carefully eva'ualed 
before the plan of repair is decided upon 
It has been found that the contracted joints of 
thW cnandyoung adults if not directly mvohed 




bavebeen treated some definite conclusions have 
been reached Based upon these experiences 
rules have been adopted to guide our manage 
inent of burns of the hand and contractures fol 
lowing such burns 

The importance of a detailed examination of 
the injured member and a diagnosis of ito altered 
anatomv cannot be stressed too strongly In 
Inm tKi- Dfpirtnwnt of Surgery Iniversiiy of Califonua 
MeJical School 


by bums will usually return to normal function 
following the release of the contracture For inij 
reason contracted fingers in children should 
rarely be amputateii Elastic traction may be 
necessary for some weeks or months following 

grafting before the final result IS achieved This 
Is patticularK so if the contracture is of some 

years standing -k return to normal is not 

rule m the later decades of life "Fere changes 
the joints and permanent loss of funolion 


lobfi 






Tig 4 B, C, Turthcr steps in application of pressure to Wolfe grafts 
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frequentlj \ery marked follownng a shori period 
ol laimoiihzation In such cases the pr<^osis 
must be guarded 

SilN GRATTS 

The accepted tj-p^s of skm grafts used in the 
conditions mentioned are (i) split sLin graft or 
graft of intermediate thickness (Blair) (;) free 
full thickness skin graft (Wolfe) (3) dermo 
subcutaneous pedicle dap 
The graft introduced and described b> Blair 
comprises from one hilf to three quarters of the 



Fig 7 A Early case No deep itnictures are involved 
Laundry worker Hand caught in hot mangle Appear 
ance of hand 4 weeks after bum B Six weeks after split 
CnJling 

thickness of the skin and may be obtained easily 
m large sheets b> means of his suction boxes and 
knife This graft is thicker than its predecessor, 
the Thiersch graft contracts less and Mth 
Stands trauma to a greater degree In most 
instances it takes even though the field is not 
perfectlj clean Its greatest use is m the cos ermg 
of granulating areas xxhen deeper structures are 
not invoKed particularly on the dorsum of the 
hand In children suffering from the loss of large 
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Fig 8 A, Early case Dee/) 
structures involved Glass 
worker Hand caught in 
machine B, Pedicle flap con- 
structed in 2 stages C, 
Immobilization spica of sheet 
wadding, muslin, and adhesive 
More comfortable than plaster- 
of'pans D and E, Appear- 
ance of hand after completion 
of grafting 


. 
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Fig 9 A, B, Marked flevion contraction of index and 
middle fingers following burn in a 3 year old child C, 
D, Result after excision of contracting scar and applica- 
tion of a Wolfe graft to the defect 


lon'r ^‘ngor flex- 

Catm of II years- 

C and n'"o boy 

fnl! ° ^osult 1 year later 
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Fig 13 


reas of skin from the hand, Blair’s graft is of 
onsiderable value In marked contractures of 
e dorsal surface of the hand, for which gradual 
action may be necessary, this graft is useful as 
preliminary step and may even obviate the 
nnl t flaps This graft should be used 

or fi ^®™P°’'^rily on the volar aspect of the hand 

iv,. not stand trauma well in 

this region 

thickness skin graft is functionally 
cosmetically better than the split graft It 


Thiersch Flexion contraction folloning burn 

C AKa had been used as primary covering 

se'venn,- ^ tv attached to hand at the time of 

seiMance D, Final result 

follouinaii ^tarked hyperextension contraction 

after tl,£ gasoline explosion C and D, Result 

grafting operations and traction 
small nln a Healed dorsal contraction B, Hand under 
Hte th?'^ C, Fingers syndactylized D and E, 
Fi' , 'a"S ^®P making u ebs 
kanif prev Marked diffuse scarring of dorsum of 



Fig were resected 

hand to wh, ?m°a^Hates cotton glove on volar aspect o 
aat WTipn u ° ®Pk*^ grafts had been sewed, raw sidi 
these hand was placed in the abdominal pocke 

covered the base of the pocket 


should be used, however, only on freshly excised 
or avulsed surfaces, as it will not take in the 
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Pie tf l lUnd uadec i^loyepedirk UJnir peditdt h»i bteii W B ifter cutting sot/ sutunnc 
ulnarpedicle C After cutting and sntunngpjrtionsof thumbsnd index tioger pedicles D E F amj 
G Vfter completion of case If Appearance ni abdomen 


presence of infection It is highly rtcoininendcd 
for all small losses of ikin, particularlj on the 
fidgets Itie^penencecI surgeons should use (ins 
graft cautioush as their success will be limited 

For the covering of most lar{,e areas, particu 
larly if deeper structures such as oiuscles, tendons 
wrves or joints are involved, derinosiibraianeous 
pedicle fiap« should be used This t>7>e ol grail 
properly fashioned, produces the best functional 
and cosmetic result Inasmuch as tn o or more op 
eratjvestep* are always required for its construe 
tion and application the additional surgery munk 
be justified tscmfiQUE 

Sphl grafts (Bfair Broun technique) The sur 
face of the donor sbn is coated with a thm layer 
of white vaseline B> means of the Blair suction 
boMb wtid tnife, a graft of the desired suw and 


IfiiLkness IS cut, immediately p'attd on the 
denuded area, and sewed into place b> a con 
Cinuous horsehair suture The suture approri 
mates the overlapping edge of the grail to the 
cut edge of the defect and the central portion of 
the graft to the underlying granulating area fFig 
i) V shaped incisions are made in the graft 
for drainage \ pressure dressing vs applied con 
sisting of layers of scarlet red ovyquinohne 
gaure, inoi:>t gaure and moist sea sponges held 
m p’ace by adhesive tape If this type of graft 
IS Used on a granuliting area of questionable 
cleanltness, Dakin tubes are included in the 
cfiessing thus permitting the intemitfent itijec 
tien of warm saline solution to keep the dtes mgs 
warm ard moist (Fij, 2} The dressing i> 
changed m from y to 7 days, depending on the 
patients course and the amount of secretion 
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which occurs The pressure dressing is changed 
as necessary and maintained from 7 to 10 days, 
varying with the completeness of the take 
Wolje grafts One must remember that these 
grafts are hair-bearing and the donor site must 
be carefully chosen A pattern of the defect is 
made of thin lead plate The pattern is placed 
against the donor skin, and its outline is traced 
By means of small skin hooks and a small knife, 
the full thickness of the skin is dissected from 
the underl}nng subcutaneous tissue. No sub- 
cutaneous tissue should be left on the graft The 
graft IS fitted accurately to the defect and is 
suteed into place by interrupted fine silk sutures 
which are left long A continuous suture of horse- 
hair is also used to approximate the edges of the 
graft to the skin. “V” shaped incisions are made 
in the graft for drainage (Fig. 3, A). A pressure 
dressing of scarlet red gauze and moist gauze is 
bed in place by the long silk sutures (Fig. 3, B 
Q Further pressure is added bj’’ means of 
additional gauze and moist sea sponges (Fig 4, 
A, B, C and Fig 5, A and B) This dressing is 
not changed for 10 days. At that time the 
sutures are removed and pressure dressings, com- 
prises, or grease gauze are applied as indicated 
Pedicle flaps The abdomen, if unscarred, is 
usually chosen as the donor area Two parallel 
incisions are made with the desired width of 
sum between them, conforming with Sanger’s 
ines if possible. This flap of skin and subcu- 
peous tissue between the two parallel lines is 
rmsed from its bed, replaced, and resutured The 
if ? , iBo flap may be grafted at the time, 

later closure is impossible After 2 weeks, the 
istal extremity of the flap is resected, replaced, 
ha A few days later after its viability 

ana demonstrated, the flap is raised again 
cat ^PP’‘°^™n.ted to the defect by interrupted 
in sptures subcutaneously and silk sutures 
are f sutures are left long, and 
g ^ pressure dressing to eliminate dead 

(H Pi^event venous stasis and edema 

for^f ^ pressure is not disturbed 

rem buys, when the sutures are 

pedicle is resected, and the prox- 
F *^^e pedicle replaced 

f 1 ^placement of large areas on the dor- 
used °T1 ^ bund, the gauntlet or glove flap is 
gj, ■ , be abdomen is always used as the donor 
dorcn contra-indicated If only the 
m of the hand is involved, a bi-pedicle 


flap may^ be used If the fingers are also involved, 
they may be syndactylized under the skin flap 
and later separated, or smaller pedicles may be 
fashioned imtially as a part of the main flap. If 
multiple small narrow pedicles are used, only 
one side should be cut at a time or the circulation 
may not be sufficient to keep the small flap alive. 
An interval of from 5 to 7 days is usually sufficient 
Tubed pedicles may be used for reconstruction of 
the hand, but this graft is usually too bulky after 
its application, requiring additional steps for 
thinning 

The rules governing our use of these grafts in 
burns and contractures of the hand may be tabu- 
lated as follows- 

EARLY CASES 
{uneptlliehalked) 

Split graft 

for cases in which deep structures are not involved 
(Fig 7, A and B) 

Dennosubciitaneoiis flap 

for cases in which deep structures are involved (Fig S, 
AtoE) 

LATE CASES 
Volar Surface Contractures 

Wolfe graft 

for fingers, webs, and distal portion of palm (Fig 9, 
A to D and Fig 10, A, B, C, D) 

Split graft 
for w ebs 

Dermosubcutaneous graft 
pedicle flap for palm (Fig ti, A to D) 

Dorsal Surface Contractures 

Wolfe graft 

for small areas and fingers 
Split graft 

for hyperextension (Fig 12, A to D) 

Glove pedicle graft 

(Fig 13, A to E and Figs 14, 15, 16, and 17) 
CONCLUSIONS 

1 Bum contractures of the hand may fre- 
quently be prevented by early and proper skin 
grafting. 

2 A detailed examination of the altered anat- 
omy and a careful evaluation of its function must 
be earned out before a plan of reconstruction is 
decided upon 

3 The standard types of skin grafts used for 
hand surface reconstruction are enumerated 

4 The technique essential for the successful 
use of these grafts is briefly described 

5 Principles governing our use of these grafts 
in burns of the hand and contractures due to 
burns are presented 
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presence of infection It is highly recommended 
lor aU Small losses of skin, particular^ on the 
fitters Inexperipnced surgeons should use this 
graft cautiously as theu success tvjli be hnsitcd 

For the co%ering of most large areas, particu 
larlv if deeper structures suth as muscles tendons 
nerves, or joints are in\ol\ed, dermosubcutancous 
pedicle flaps should be used This type of graft 
properly fashioned, produces the best functional 
and cosmetic result Inasmuch as two or more 
erative steps are always required for its construe 
tion and application the additional surgery must 
be justified xEcjtjnQUE 

Split grafts (Plair Broun tecJtntgur) The sur 
face of ^e donor skin is coated with a thm layer 
of white sa eline By means of the Blair suction 
botes and knife, a graft of the desired size and 


thickness is cut immediately placed on the 
denuded area and sewed into place by a con 
tinuous horsehair suture The suture approti 
mates the overlapping of the graft to the 
vut edge of the defect and the cen’r-l poccion of 
the graft to the underJvnng granulating area (Fig 
J> 'V ’ shaped incisions are made m the graft 
for drainage A pressure dressing js applied con 
suiting of lavers of scarlet red otyquiDoline 
gauge, moist gauee and moist sea sponges new 
m place by adhesive tape Ii this tvpe of g’u/t 
IS used on a gianuUlmg area of questioname 
cleanliness Dakrn tubes are included in the 
dressing thus permitting the intermittent injec 
tioij of warm saline solution to keep the deessing^ 
warm and moist (Fig t) The Jf 

changed in from t to 7 days, depending 0° 
patiSt s course and the amount of secretion 
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Lg 3 A, Correct location of incision in hypertrophic 
pyloric stenosis B, Exposure of the pyloric area by eleva- 
tion of the right lobe of the liver 


important diagnostic point, and in all cases 
demonstration of the presence of a tumor is a 
source of satisfaction 

Prior to operation the stomach should be 
emptied by means of a soft rubber catheter If 
pstric lavage is done before operation, it is well 
to allow the catheter to remain in the stomach 
operation is completed The tendency 
01 these patients to suffer disruption of the wound 
has been commented on by several writers, but 
the importance of this tendency cannot be over- 
®?^Phhsized The operative procedure entailed in 
he Ramstedt type of operation does not necessi- 
ate a large incision An incision 3 centimeters in 
Ohgth IS sufficient This should be located in the 




Fig 4 Injection of the tumor with normal saline solution 
to facilitate dissection A, Separation of tumor from 
mucous layer by stretching uith forceps after superficial 
incision into tumor 

upper right quadrant of the abdomen with at 
least the upper 2 centimeters above the lower 
margin of the liver The incision should be ap- 
proximately 2 centimeters from the midline 
When the incision is made at this point, the liver 
will protect the abdominal wall during the post- 
operative stage of healing Exposure of the 



Fig 6 Closure of perforation into duodenum by mat- 
tress suture 3, Omentum sutured in position o\er pyloric 
area 


TECHNICAL NOTES ON HYPERTROPHIC Pi LORIC STENOSIS 

STANLEY J SFEGCR MD,FACS Milwaukee Wisconsin 


T he Ramstedt operation has been gfjj 
erall) accepted as the operatne pro- 
cedure of choice in hjpettrophic p>tenc 
stenosis The apparent simpliciW 
this procedure is one of Us principal dangers An 
exact knowledge of the anatomical anangeinent 
of the pyloric ring and the duodenal nmc<»a is 
necessary to avoid the accident of opening the 
duodenum A small wound through the duodenal 
mucosa is easilv overlooked unless one « aware of 
the danger o* this accident and makes e-iamina 
Hon for its presence a routine step in the operative 
management In dividing the tumor and sep 
arating it from the mucous layer great care 
must be exercised not to overlook obstruct 
me fibers 

The symptoms and sign of hypertrophic 
pyloric stenosis need not be recounted here 
Palpation of the tumor is a diaanostic sign of im 
portance concerning which a ditTerence of practice 
e«sts m vanous chnica Some clinicians are re 
luctant to refer patients for operation unless the 
tumot can be palpated Others .eacch for the 
tumor rather casually and failure to palpate it is 
not Considered of great importance Unless palpa 
tion for the tumor is done in a methodictl manner 
It will be felt in only a small petcentage of cases 
but when one is willing to exercise patience it can 

rrcDi the Milnrjutie Children « Ho«Pila1 
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usually be feje Ikien palpation for the tumor is 
practised the infant should be placed on a table 
and the operator seated to the patient’s right 
with the left hand on t^e fight lumbar area and 
with the right hand on the anterior wall of the 
abdomen The fable and chair should be of such 
a height as to allow the operator s arms to rest 
m a comfortable position The handa o! the 
operator should be warm Under these circum 
stances, bimanual palpation over the pyloric area 
will usually «iable one to feel the tumor Should 
the child be tense and the abdomen be held ivgvd 
because of crying a bottle of warm water should 
be After this has been taken palpation 

should be resumed The child usually vormis 
quite promptly and dunng the temporary re 
taxation follomng the throwing up of the fluid 
frequently one i» able to feel the tumor If vomit 
irg does not occur the stomach shou'd be empbed 
by a soft rubber catheter Relaxation may aho 
be obtained by immersion of the infant in a warm 
bath 

While palpation of the tumor u not essen 
(lal to the diagnosis it is in some cases a very 
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that which is secured under ether anesthesia and 
in several instances, during the process of opera- 
tion we have noted untoward sjTnptoms such as 
mild convulsive seizures, which w'e have attrib- 
uted to the novocain solution In no instances 
have these symptoms been follow'ed by senous 
complications. 
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EXTRAPERITONEAL IMPLANTATION OF THE COLON 

One-Stage Resection for Carcinoma 

WILLIAM T HARSHA, M D , F A.C S , and WILLIAM T HARSHA, Jr., M D , 

Chicago, Illinois 


I N cancer of the colon a method of extraperi- 
toneal resection is employed in a one-stage 
operation, which permits adequate excision 
and avoids both peritonitis and fistula Be- 
cause of the production of fecal fistulas two or 
more stage operations are repugnant both to the 
patient and the physician (1,2) This technique 
IS applicable only to certain selected cases of 
carcinoma of the cecum, ascending and descending 
Colon, ^ and sigmoid Individual variations in the 
technique, necessitated by the position of the 
tumor, may suggest themselves to the surgically 
qualified reader, and possibly he may desire to ex- 
tend Its limitations 

The advent of modern roentgenological tech- 
nique and the ivider dissemination of popular 
knowledge concerning cancer have aided m earlier 
diagnosis, and it is only through early diagnosis 
that such an approach as is herein described can 
be used 

An accurate localizing diagnosis must be made 
before the onset of total obstruction, otherwise 
preliminary colostomy or enterostomy is neces- 
sary' The patient is put upon a liquid diet for 
S or 6 days The intestinal tract is thoroughly 
cleaned out and decompressed bj' mild catharsis 
prior to operation 

The steps m the operation are shown in the 

illustrations 

An incision is made from the costal margin on 
the left side, following the lateral margin of the 
left rectus muscle, dowmward to about 2 inches 
above Poupart’s ligament (Fig. i. A). The exter- 
nal oblique aponeurosis is incised and the aponeu- 
rosis is split longitudinally just lateral to the 

Horn the Surgical Sen ice, Illinois Central Hospital 


lateral border of the rectus This incision of the 
external oblique aponeurosis is carried dowmw ard 
to a point just above the external inguinal ring 
This division of the external oblique aponeurosis 
is done wuth scissors and follows the lateral margin 
of the rectus m the w’hole length of the skin in- 
cision (Fig I, B) 

The internal oblique and transversalis muscles 
are split transversely in the direction of their 
fibers, as in the McBumey incision, at a point 
opposite to the anterior superior spine of the 
ilium This IS to afford access to the retroperi- 
toneal line of cleavage betw'een pentoneum and 
musculature of the abdominal wall Then the 
abdominal wall is carefully separated from the 
peritoneum with the hand, working upward and 



Fig 1 A.Lincofincision, B,diMsion of (.irtcrnaloblinue 

aponeurosis 
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Fij 5 7 I holograph of mucous surface of stomach 
pyloric area and duodenum in a case of hype/Uophic 
pyloric stenosis illustrating the reduplicalion of the 
duodenal mucosa and its prosimity to the peritoneal sur 
faie at the caudal end of the tumor 


p\lorus IS easilj effected bj the gentk elesalion 
of the lower margin of the right lobe of the liver 
b} means of a small straight blade retractor 

\\lien the stomach is identi6ed, a small portion 
on the anterior wall should first be brought into 
the tvound and then drawn to the patient’s right 
WTien the stomach is then brought over to the 
left, the pylorus comes easil) into view The 
tumor as well as the adjacent duodenum i$ held 
in the left hand between the thumb and the index 
finger 

In patients who have a marked degree of ob 
struction, the tumor is frequentlj somewhat 
edematous Such tumors are easier to sepiraie 
trom the mucosa and bleed less than do those m 
which there is no edema Acting on thisobsma 
tion we have injected from one to cubic 
centimeters of water or normal ^ahne solution 
into the tumor in most cases, and have found that 
this facilitates the ease with which separation of 
the muscularis from the mucosa can be accoro 
plished Bleeding from the cut edge should al 
wavs be observed, and if it is found that anv 
points bleed actneh they should be controlled 
bj means of ligation 

A thorough knowledge of the anatomical ar 
rangement of the duodenal mucosa at its junction 
with the pjtorus is of great importance when one 
IS performing the Ramstedt operation The ar 
rangement has been commented on b> several 
writers and is illustrated in standard anatomical 
textbooks bur has not been suflicientlv empha 
sized (i) The pj lone ring produces a sharp con 
striction of the mucosa of the stomach and duo- 


den jm The e is pract jcaJJj no danger of punctur 
•ng the gastnc mucosa as one separates the 
mucosa from the mucous membrane upward on 
the gastnc side The duodenal muco«a which 
has been constricted bj the pvlonc ring, an. 
proaches the wall of the duodenum at a right 
angle or at an acute angle which points toward 
the stomach For this reason, m approaching the 
duodenum in the separation of the tumor from 
the mucosa, one must exert extreme care not to 
puncture the membrane, the angle of which is 
quite superficial at this point The p) lone tumor 
not itifrequentl> has pushed into the duodenum 
so that Its anatomical relation to the bowel is 
quite similar to that of the cervix to the wall of 
the V agina 

On completing dissection of the tumor and 
separation from the mucous membrane bi 
spreading vnth a forceps one should carefuIH 
examine the area for possible puncture of the 
duodenum This is best done b> holding the 
duodenum and the tumor between the thumb and 
index finger of the left hand and b> holding the 
stomach just abov e the tumor betw een the thumb 
and index finger of the nght hand B> genflv 
approximating the two hand# one can exert suf 
ficient pressure to demonstrate an> damage to the 
mucosa 

^unclurc of the duodenum however is not a 
senous tompbcation if one notes that it has oc 
cuited and repairs the damage properly The 
accident is eaMlv overlooked and we have seen 
instance# in which this has occurred The punc 
ture wound mav be small but it can be identified 
bv the everted mucous membrane and usually a 
small bubble of bile stained fluid can be expressed 
Montgomery has suggested that the area sus 
peeled of puniture be moistened vnlh normal 
saline solution Pressure upon the duodenum if 
It IS punctured will produce small bubbles which 
emble one to identify aver> small opening 
MTien the duodenum is perforated the defect 
should be closed bv one or at the most two 
simple mattress sutures of No o chromic catgut 
By using a Connell type of suture the marg " 
can be inverted The area should then be covered 
with the omentum which is fixed in place with 
sex ctal stitches 

We prefer ether anesthesia b, the open drop 
method in these cases The operation does not 
consume much time and a small amount of ether 
affords complete relaxation Me have never re 
gretted its use The operation can be performed 
by local infiltration anesthesia and this method 
IS pwlerr^ by some surgeons TTi'- rclixatioi al 
forded bv Uw# method i# not as sausfacloo as 
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that which is secured under ether anesthesia and 
in several instances, during the process of opera- 
tion w'e have noted untoward symptoms such as 
mild convulsive seizures, which we have attrib- 
uted to the novocain solution In no instances 
have these symptoms been followed by serious 
complications 
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EXTRAPERITONEAL IMPLANTATION OF THE COLON 

One-Stage Resection for Carcinoma 

WILLIAM T. HARSHA, M D , F A C S , and WILLIAM T. HARSHA, Jr , M D , 

Chicago, Illinois 


I N cancer of the colon a method of extrapen- 
toneal resection is employed in a one-stage 
operation, which permits adequate excision 
and avoids both peritonitis and fistula Be- 
cause of the production of fecal fistulas two or 
more stage operations are repugnant both to the 
patient and the physician (i, 2). This technique 
IS applicable only to certain selected cases of 
carcinoma of the cecum, ascending and descending 
colon, and sigmoid Individual variations in the 
technique, necessitated by the position of the 
tumor, may suggest themselves to the surgically 
qualified reader, and possibly he may desire to ex- 
tend Its limitations 

The advent of modern roentgenological tech- 
nique and the wider dissemination of popular 
knowledge concerning cancer have aided in earlier 
diagnosis, and it is only through early diagnosis 
that such an approach as is herein described can 
be used 

An accurate localizing diagnosis must be made 
before the onset of total obstruction, othenvise 
prehminarj' colostomy or enterostomy is neces- 
sary The patient is put upon a liquid diet for 
S or 6 days The intestinal tract is thoroughly 
cleaned out and decompressed by mild catharsis 
prior to operation 

The steps in the operation are shown in the 
illustrations 

An incision is made from the costal margin on 
the left side, following the lateral margin of the 
left rectus muscle, downward to about 2 inches 
above Poupart’s ligament (Fig i, A) The exter- 
nal oblique aponeurosis is incised and the aponeu- 
rosis IS split longitudinalh just lateral to the 
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lateral border of the rectus This incision of the 
external oblique aponeurosis is carried downward 
to a point just above the external inguinal ring 
This division of the external oblique aponeurosis 
IS done with scissors and follows the lateral margin 
of the rectus in the w’hole length of the skin in- 
cision (Fig I, B) 

The internal oblique and transversahs muscles 
are split transversely in the direction of their 
fibers, as in the McBurney incision, at a point 
opposite to the anterior superior spine of the 
ilium This is to afford access to the retroperi- 
toneal line of cleavage betiveen peritoneum and 
musculature of the abdominal wall Then the 
abdominal wall is carefully separated from the 
peritoneum with the hand, working upward and 



aponeuro^iV^'"'^°*^‘^'°'’’ of eUcmal oblique 
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fig » I Sepan n^of tbdomiaal ntL from penloneum B pfriioneum eTposed 



Fig i A Coion Hithdraun (hroagh penUnieat incision and tumor located Prentiss 
clamp applied B C and P further steps in Kmova! o( tumor and closure ol stumps 
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downward from this split m the internal oblique 
and transversalis muscles Then with scissors the 
transversahs and internal oblique are cut again, 
paralleling the rectus margin This longitudinal 
division of the internal oblique and transversahs 
IS also earned parallel to the skin incision, equal- 
ing the skin incision in length, and parallel to the 
division of the external oblique aponeurosis. This 
e.xposes unopened peritoneum The peritoneum 
must be carefully protected against injury, par- 
ticularly in the upper part of the incision It is 
more firmly attached above the level of the um- 
bilicus than It is below it (Fig 2, A and B) 

With this large incision and complete separa- 
tion of the fascia and muscles of the abdominal 
uall access is obtained to the retroperitoneal 
space behind the colon, and in relation above to 
the kidney and below to the retroperitoneal 
tissue, fat, areolar tissue, and muscles of the true 
and false pelvis Extraperitoneal separation of 
the coion from the posterior parietal wall is done by 
blunt dissection with the fingers and with gauze, 
Ihis exposure of the peritoneum laterally permits 
palpation of the bowel and determination of the 
mass, its site and extent, prior to incision 
of the peritoneum 

^^^len carefully done, the separation of the colon 
posteriorly is easy and bloodless When extended 
oivard the midline the ureter should be identified 
Hie tumor mass to be resected is identified 
hrough the peritoneum by palpation and the site 
Of Its extrusion is chosen An incision into the 
peritoneum, about 2 inches in length, is made 
‘"'od anterior to the position of the tumor, 
and the portion of the colon to be resected is 



Fig 5 A, The abdomen is firmly closed in layers and 
stab wound in side for dram, B, sectional view Care is 
taken to prevent leakage 

withdrawn through the peritoneal incision and 
isolated With proper mobilization and free extra- 
pentoneal dissection the descending colon is 
accessible m most of its length The field is prop- 
erly protected with gauze Examination is made 
for local lymph glands and the extent of the tumor 
mass IS further ascertained. The site of resection 
is then chosen (Fig 3, A) 

The tumor mass as drawn through the peri- 
toneal incision is excised between Prentiss clamps 
with the electro cauter}' A needle threaded with 



Tig 6 Photograph of specimen remo\ cd 
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double linen is passed through the Prentiss clamp 
and tied ^pu'se tnnginydgirates the tied inds 
and this pursestnng is buried b> additional 
sutures further mvaginatmg and protecting (he 
stunp i om opening Both ends are c^refulh 
sealed and ih« n approximated to each oihcr (Fig 
S, B, C and D) 

At a d’stance of about i 5 inches from the blind 
and sealed stumps a lateral anastomosis colon to 
co’or isdone with two lasers of linen (Fig 4,B) 
The peritoneum is now sutured to the bonel 
proximal to the area with inteirupted linen su 
lures close's approximating peritoneum to bowel 
seioai and complftely isolating thf extruded 
anastomosis from the peritoneal easily about 1 
inch proximal from the Side to-side anastomosis 
(Fig 4, C) 

A large free stab wound is made tn the flank 
just above the ihac crest, and a fenestrated mb 
ber tube drain placed below the blind stumps 
The abdomen IS farml> closed in la. ers (Fig 5 A) 
The blind ends are sutured togethei (g) m the 
hope of betttr maintaining the phs siological m 
te^rity of the bowel, with con ideration to the 
penphiral nervous mechanisms within it, as well 
as Its support from the ibdommal waD and to 
further prevent leakage (Fig 5 B) 

The extni ion of a blmd stump wa^ first sug 
gested and called the thumb method hj BW 



Fig 4 Roentgenogram after opemtion 


good (s) ind used successfulh by him His 
approach was an mtrapentoneal one and the 
anastomosi was left intraperitonealH 

The sloe to vide ana tomosis was used because 
of previous failures in attemnts at end to-end 
anaslomosiv WTiile fistulas have developed m 
end to-end anastomoses b\ this extraperitoneal 
method they have remained extrapentoneal and 
without systemic repercussion 

Considering the mobilitv of the colon from an 
embfvological and anatomical point of view (/) 
and the distribution of its blood supph from 
central sources m a manner permitting con 
siderable eldsticitv, it would sfem that an opera 
tion requiring considerable mobilization is mor 
phologicallv sound 

The extraperUoneal approach is an old ore 
antedating the davs of antiseptic surgerv b> its 
use in the older cesarean sections and m the pre 
antis^tic methods of approach to carcinoma of 
the large bowel The latpr uses of the extrapen 
toneal approach have been mostly in modern 
cesarean section and in work on the kidnev and 
ureter such as done by Hugh Cabot 

The approach seems a logical one in properly 
locat^ and selected tumors of the bowel Prop 
eilv speaking it is not entirely extraperitone ilas 
the pentotMum is opened for the deliverv of the 
tumor Practically by exclusion 01 me operanvir 
field from the peritoneal cavity the operation can 
in this sense only be called extrapentoneal It is 
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seen that none of the features of this technique 
are new, yet the combination of them has re- 
sulted m a satisfactory approach This extra- 
peritoneal position of the anastomosis is of great 
advantage in avoiding peritoneal infection 
The two-stage operation suggested by Heinecke 
and published by Oscar Bloch in 1892 was popu- 
larized by Mikulicz and has superseded the one- 
stage operation as a measure of safetj'’ in certain 
cases of carcinoma of the colon Adopted by 
Bruns and Mayo (9) it is now called the Mikuhcz- 
Bruns-Mayo operation' The production of slow 
closing fistula adds to the difficulty of the opera- 
tion One-stage intra-abdominal operations bj' 
lateral anastomosis are often chosen m preference 
to the Alikulicz procedure In no other circum- 
stance IS surgical judgment as to the type of oper- 
ation more difficult (3) It is to be hoped that the 


method may be an addition to those at our dis- 
posal 
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A W'AI KING IRON FOR IMMEDIATE USE ON WET 
PLASTER CASTS 

RERNARDB URSENj, M D , F CS , Cleveland Ohio 


T he use of walking irons on fractures of 
the lower eTtremities is advocated be 
cause of increased comfort and dccrtase 
in economic losa to the patient and be 
cause of the pre\ention to a great ertent of itius 
cle acroph} »/iich in turn means a decrease in the 
time necessary for the return of ma-ximum func 
tiQti This therap\ is best suited to fractures of 
tfie anffe in which the weight bearing >s not 
greatlj interfered with, such aa fractures of one 
or both malleoli or fracture dislocations with the 
posterior portion of the (ibu broken off This 
method may alao be appbed in some fractures of 
the foot, and m fractures of the Jong bones or of 
the os takia if Stemmann pms or Kirschner nirea 
are properh incorporated in the plaster so as to 
bear the weight ifanj men who are conunc^ 
of thi“ benefits of waJkjng on a fractured extten 
ity when the nature of the fracture permits do 
not generally use walking irons because of the 
technical dilnculties imojved Jn the hope that 
this type of therapy will be better applied and 
further popularised this article introduces a modi 
ficitioQ of the old ts^pe walking iron w-bich o\er 
comes some of the technical difficulties of appJica 
tion as well 4s provides greater safety to the 
patient 

To my ktiowlcd^je all walking irons whether 
the loop crutch tip, or skate type are now made 
of the same wei^t material throughout Any 
s,ichViaU trig, iron ofsufficientlv hcaw mafeng/to 
can th^ patient s weight is of necessity difficult 
to bend and therefore the accurate fitting of 
such an iron to a cast requires pilience stiff and 
labor especially if proper bending irons are not 
available The iron must not be applied until 
after the ca^t is well hardened so that pressure 
caused on the cast by the necessarily imperfect fit 
of the iron il' not bp transmitted through onto 
the exCretnity The fai'j e to observe this rule 
and the failure to use unpadded plasur arc the 
principal causes for a great deal of pam and not 
a fe« of the pressure sores produced b\ the vise of 
walking irons 

To nurvnnz'* these difficulties, we nave devised 
a nalimg iron with flexible upnghl pwVwTS 

from |2W Dfputtaiem of Surgtry Vkool of 
ern rSo'vc Wversity anu Ue V-kstUai t-Uji Itowful 


which we have used with universal success the 
past i8 months (Fig il The fletihle uprights hf 
themselves to the curves of the plaster when ap- 
plied and though they are thin and verv flexible 
being made of spring brass they are able to bear 
Weight because they are held tightly between the 
layers of the plaster cast and perforations made 
with a mil from the inside out through these up. 
rights keep them from slipping The stirrup por 
tion IS of ngid duraluminum and wide enough so 
that it does not impinge on the plaster cn er the 
malleoli On the stirrup is a metal peg covered 
with 4 crutch tip which rotates m a simple swivel 
joint facilitating rotation without much friction 
This makes walking easier and the rubber crutch 
tip wears much longer thanil thepegisnxed ^^e 
behevtf patients are less apt to slip or tnp on a 
still el ty pc crufcb tip than on a loop or skate t»7>e 
of iron The construction of this walking iron is 
simple and inexpensive It does not rust and 
may be used lime and tune again 
This iron is applied according to the method of 
Boehler* after local anesthesia is applied at the site 
of fracture If the edema is not marked itismav 
saged aviav so as to allow accurate molding rf the 
plaster If edema is marked some other form of 
Immobilization is used until the edema subsides 
It must be borne in mind that the quickest and 
easiest way to get rid of swelling is to reduce tV« 
fracture This is usuallv done with the patent 
sitting on a table with the injured extremitv being 
supported bv the operator » knev IFig > iwd tht 
fool held in the optimum position The patient s 
other foot is placed on a stool for ba'ance A p eve 
oi stockinette about 6 inches wife is shnped on 
and placed just below the knee and over the lower 
portion oi this fastened with adhesive isp'ac^a 
3 inch strip oj thin felt (Fig ay ik vets vvet pla^ 
ter strip 4 to 6 inches ide about six (avers thick 
and of a prev loosly measured length is then pla^'ed 
stirrup fashion around the fool and kg diKCtlv 
on the unshaven skm ffigs j and 4) and held m 
place bv a 'ingle layer of gauze bandage so that 
thcoiwratormav mold the plaster about theoony 
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Fig 7 Fig 8 Fig 9 Fig 10 Fig 11 


^*8 j Walking iron with flexible uprights, rigid stir- Fig s Stirrup plaster held in position by gauze band- 

mp, and snivel crutch tip age The plaster is being molded about the ankle 

f '8 ^ Fosition of patient and operator for application Fig 6 Posterior splint Note notching at the heel 

in plaster leg cast Local anesthesia Stock- Fig 7 Circular plaster applied over splints 

n«te and felt in place Fig 8 Walking iron in long axis of leg applied on net 

*■'8 3 Antenor vien of stirrup plaster placed directly cast 

''p Fig 9 '\ntenor vien of iron in position Note space 

th '' 1 ®" of Stirrup plaster applied directly betneen the rigid portion of iron and plaster over malleoli 

n the skin jTjgg k, and 1 1 The cast completed and iron in position 


prominences with the flat of the hands without 
creases or wrinkles (Fig 5) After this stirrup 
splint has set well enough to hold its shape, the 
supporting gauze bandage may or may not be cut 
und removed and a posterior splint of wet plaster 
4 to 6 inches wide and about six layers thick is 
applied, the stnp being notched at the bend in the 
cel so as to he smoothly (Fig 6) It is absolutely 
^ these strips be applied while wet and 
t If they are not absolutely soft, uneven pres- 
ure iMth Its sometimes disastrous results wiU 
td circular plaster bandage is now ap- 

^ I ’ being taken that it is absolutely smooth 
O'er the anterior portion, making any rex erses or 
urns over the prexiously applied splints (Fig 7) 
1?*^®*-Cr is quite tightly applied, especially 
\v *^1 portion of the cast 

\ ithout delay the walking iron is put into posi- 
on exactly m the weight beanng line (Fig S) 


It wall be noted m the anterior viexv (Fig 9) that 
the heavy duraluminum portion of the splint is 
wide enough to avoid pressure on the malleoli If 
the extremit}’ is supported as shoxvn in Figures S 
and 9, care must be taken that the patient does 
not put much weight on the stirrup, it is usualh- 
best to continue supporting the foot as xvas done 
when the splints w'ere applied The stockinette 
at the upper edge of the cast is now turned down 
so as to make this edge smooth With the walk- 
ing iron held m position, one or two plaster band- 
ages are now applied over it, thus molding the 
flexible upnghts to fit the contours of the cast 
without uneven distnbution of pressure (Figs 10 
and 11) Care must be taken to cover also the 
rigid portion of the uprights The cast is trimmed 
exactly at the base of the toes so that the toes 
may be moved freely, care must be taken not to 
tnm the cast proximal to the base of the toes or 



A WALKING IRON FOR IMMEDIATE USE ON WET 
PLASTER CASTS 

EERNAKn B LlRiEjN, M D FACS Clc.tUd Ohm 


T he ti<;e of iVdllving Jrons on Iraclurea of whuh v/e ha>e used odh unnereal success Ihe 
the loner estrennlies is ndsocatcd be past i8 months (Fig i) The fletible upnchts hi 
cause of increased comfort and decrease tfiemselies to the curves of the plaster when ap- 
in econom c Joss to the patient and be pfted and though thej are thin and \ erj fletihfe 
cause of the prevention to a great ettent of iniis being made of spring brass thev are able to bear 
cJe atropbj which in turn means a decrease ;n the weight because fhev are heJcJ tight!> betneen the 
tune uecessari for the return of matimum func facers of the plaster lasi and perfp/aijons made 
non This thprapj is best suited to fractures of with a nad from the inside out through these up 
the ankle in which the weight bearing is not tights, keep them from slipping The stirrup por 
greatJj interfered with such as fractures of one fion is of rigid duraluminum and wide enough so 
or both nialleojj or fracture diMOCations with the that it does not impinge on the plaster over the 
posterior portion of the tibia broken off This malleoli On the stirrup is a metal peg covered 
method may ^ho be applied in some iractures of nilh a emfth tip which rotaksin a simple smve) 
the fool and m fractures of the long bones or of joint hahtatwg rotation without much SricliM 
the 03 talcis if Steinmann pms or Kimchner wires This makes walking easier and the rubber crutch 
are properly Incorporated in the piaster so as to tipwearsmuchJoDgerthaniflhepegia&xeA ^\e 
bear the weight. Many men who are convinced belnve patients are Jess apt to slip or trip on a 
of the benefits of waking on a iractured ertrem swivel type crutch up than on a loop or skate tvpe 
vty when the nature of the fracture permits do of iron The construction oMhis walking iron is 
not generally use walking irons because of the simple and inexpensive It does not rust and 
technical djfficuJiJes involved Jn the hope that may be uved ume and tine again ' 
this ty-pe of therapv will be better applied and This iron i> applied aveording to tn? method d 
further populanzea rhisarticleintroducesamorti BoehIer*afteriocalanesthe5iai applied at the sue 
of the oUl ty'pe walking iron which over of fracture If the edema is not marked U is mxv 

comes some of the technical difiicultiesol applica saged awav xo as to allow accurate nioIJrg of the 

tton as well as provides greater safety to the phstcr 3/ edema i> marked some other form of 
patieni immobilization i» used until the edema subsides 

To rry knowledge a’l walking irons wbeiber It must be borne m mind tbit the quickest and 
the loop crutch tip or skate type arc now made easiest wav to get rid of swelling is to reduce the 
ui the same w ei^t tttaterial throughout Any tracture This is usualK done wi'b the patient 
such walking iron of svjfiiciently heavy material to sitting on a tabh with the injured ettrennVy ^'^5 
ca rv the patient s weight IS of necessity difficult supported by the operator s knee iFig jlandcht 
to bf-nd and therefore, the accurate fitting of foot held in the optimum position The patients 
such an iron to a cast require* patience, skill and other fool is placed on a stool for ba'anre v piere 
l-ibor especialh if proper bending irons art not of sjockire It about inrhr* wide is slipped on 
available The iron must not be applied until and placed just below the knee and over the Jower 
after the cast i» well hardened so that pressure portion ol thia faswved wth adhesive isplacen 
caused on the cast by the nece sarv>^ imperfect fit 2 inch strip of ihin felt (Fig si A very I? 
of the iron wtU not be transmitted through onto tcrstnp4 10 6 inches wvd- 
the cxtremitj The failure to observe thrs rule andofapreviou*h ",fS 

To minimue these difficulties, we have devised "• 'jT " • r'^co. 


, walking tron "Kh flexible upright portions, 

iitimV *1 Sir?«y S’ iKi®* Vlcdiooe tt»st Tr«nl icdbr E» 
tsity Kid th.- tleveljnil tily IIospiMt •»« 
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SURGICAL ASPECTS OF NEUROGENIC TUMORS OF 

THE ABDOMEN 


V L SCHRAGER, M D , F A C S , Chicago, Illinois 


N eurogenic tumors of the abdomen 
encountered m general surgery have 
seldom been diagnosed accurately be- 
fore exploration These neoplasms 
have no pathognomonic characteristics by which 
they may be readily recognized The conjectural 
diagnostic aspects are not settled even by ex- 
ploration, as the surgeon usually bases his opinion 
upon his impression of the gross appearance of the 
tumor and upon resemblance with other neo- 
plasms with which he is familiar Competent his- 
topathological reports disclose the identity and 
nature of the tumor, which usually intrigue the 
surgeon heretofore unfamiliar with these rare neo- 
plasms 

The present study is based upon clinical and 
surgical experiences with two types of neurogenic 
tumors (a) schwannoblastoma (neurinoma) and 
(b) retroperitoneal sympathicoblastoma (neuro- 
cytoma) 

SCHWANNOBLASTOMA (nEUBINOMA) 

Jose Verocay was the first to describe these 
tumors and differentiate them from neuromas on 
histological grounds He coined the term “neu- 
rinoma” m 1910 Verocay and Antoni were of the 
opinion that these tumors originated from the 
Schwann, or from the cellular ancestors 
of the sheath, designated by them as lemmo- 
blasts 

The terminology of this type of tumor is varied 
and may be explained as follows (a) gross diag- 
nosis Without histological verification, or inac- 
curate histological interpretation, (b) divergence 
0 opinion among histopathologists and personal 
P’^^®’'cnce of terminology 

this accounts for such terms as schwanno- 
astoma, neurinoma, solitary neurofibroma, pen- 
neural fibroblastoma, peripheral glioma, sarcoma, 
fibromyxosarcoma, malignant lei- 
yoma A more definite study of these neo- 
P asms will tend to reduce the terminology to that 
ost frequentlj' used in medical literature, 1 e , 

eunnoma and schwannoma, or schwannoblas- 
toma ’ 


Arthur Purdy Stout objects to the term neuri- 
noma because it suggests nerve fiber tumor, when 
m reality the tumor originates from the sheath of 
Schwann F H Vizetelly, editor of the New 
Standard Dictionary, prefers neurilenoma instead 
of neurinoma 

The scarcity of these neoplasms may be inferred 
by the absence of mention m collective reviews of 
benign neoplasms of the stomach Balfour and 
Henderson, who reported 58 cases of benign 
tumors of the stomach from the Mayo Clinic, do 
not speak of schwannoma Likeivise, Eliason and 
Wright in a discussion of benign tumors of the 
stomach failed to mention this type of tumor. 

Schwannoblastoma usually develops from the 
stomach wall, although it has been encountered in 
other tissues, such as appendix, extremities, upper 
respiratory organs, tongue, eye, and orbit Schwan- 
noma in the first portion of the duodenum was de- 
scribed by Lemonnier and Peycelon Peretz re- 
ported a case of neurinoma of the appendix 
Dyggve Petersen reported 20 cases of mtra- 
thoracic neurinomas, all occurring in women and 
shown by x-rays to be in the paravertebral area 

Etiologically, there is no definite accounting for 
the origin of these tumors The factors which 
initiate these tumors and spur them on to growth 
are shared by the growth of tumors in general 
However, some pertinent and highly suggestive 
observations have been made to the effect that 
nerve proliferation is frequently observed m in- 
flamed gastric mucosa on the edge of an active or 
cicatrizing ulcer (Masson) Jentzer found small 
neurinomas in the callous portion surrounding 
small gastric ulcers Okkels observed marked 
proliferation in the nerves of the gastric walls sur- 
rounding the ulcer margin, which he defines as 
neurinoma scar Similar observations have been 
made by Askenazy in gastric ulcers, the wall of a 
previously inflamed appendix, or in chronic ob- 
literative appendicitis These proliferative proc- 
esses may attain neoplastic proportions and, thus, 
may e.xplain in some measure the neoplastic origin 
from a simple proliferative process 

Since most of these tumors onginate in the 
myenteric plexus of Auerbach, it maj' not be 
amiss to review briefly the arrangement of the 
nerve plexuses of the stomach wall There are in 


of Northwestern L"ni\ersitj 
Ch,rl“ ••'nd " ■ - - ■ 


ago 


Cook County and Mt Sinai Hospitals, 


loSs 



SURGERV, GiNECOLOGY AND OBSTETRICS 


1(584 


painful sweDinj, of the dorsum of the foot ina\ 
occur The plantar portion of the ca&t js left long 
to protect the toea 

This completes the cast but the patient should 
remain m bed with the leg elevafeti for 74 hours 
After this period if no abnormal! tj ts noticed, it i< 
safe to begin weight bearing if there are signs of 
poor circulation to the toes the patient should re 
mam in bed with the leg elevated until arculation 
is adequate, or if severe the east should be re 
moved and reapplied when edema has subsided 
If the cast and iron are properlj applied on pr<m 
erl> chosen cases in which the fracture can be 
accurately reduced there should never occur pain 
fuland dangerous pressure areas If pressure pain 
does occur, however the cast must be removed 
Ualking IS sometimes not comfortable for the 
first 2 davs urtil the patient has become a<xus- 
tomed to the apparatus This accommodation 
occurs rapidlv, especiallj in children and joung 
adults and all ire grateful to hav e a walking cast 
instead of having to hobble about on crutches 
since most of them 40 about their business with 
surprisingly little limitation of setmtv 

The cast if applied as here described is com 
paratively light This walking iron neighs 14 
ounces and the average total weight of cast and 
iron 18 pounds when dry Likewise with this 
type of apparatus the circumference of the leg is 
not greatly increased and therefore it is not cum 
betsome 



After having used various types of li„ht pvd 
ding vre are completely satisfied that unpadded 
plaster properly applied is more comfortable and 
less dangerous to the patient when walking irons 
are to be used Padding tends to wad up and 
wnnkle with consequent pressure areas and dis- 
comfort and the fragments are more apt to slip 
Out of position In unpadded plaster there is 
practically no friction within the cast 

The removal of this skin tight plaster is not 
difficult The hair on thele^ changes about everv 
3 weeks so after this interval there is no pain on 
removal of the cast Usually, if convenient, we 
have the patient soak the cast in water lor an 
hour Of two after which it is easih cut off The 
cast IS usuailw not removed until the iraclure is 
quite well healed because the w alking on the frat 
tured extrcnitj is pbysiotherapv in itself Mus- 
cleatfophy is minimal Inmany cases ihepatient 
puts on a shoe and vialks immediately after the 
plaster is removed with surprisingly littlediscom 
fort or swelling 

A new Ivpe 0/ walking iron with flesible up- 
nght portions, a rigid stirrup, and a swivel type 
crutch tip IS de'-eribed 

This walking iron i» immediately incorporated 
in a wet piaster cast without the danger of caus 
mg pressure areas 

The technique of apply mg an unpadded plaster 
boot with this walking iron is described 
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N eurogenic tumors of the abdomen 
encountered in general surgery have 
seldom been diagnosed accurately be- 
fore exploration These neoplasms 
have no pathognomonic characteristics by which 
they may be readily recognized The conjectural 
diagnostic aspects are not settled even by ex- 
ploration, as the surgeon usuallj’- bases his opinion 
upon his impression of the gross appearance of the 
tumor and upon resemblance with other neo- 
plasms with which he is familiar Competent his- 
topathological reports disclose the identity and 
nature of the tumor, which usually intrigue the 
surgeon heretofore unfamiliar with these rare neo- 
plasms 

The present study is based upon clinical and 
surgical experiences with two types of neurogenic 
tumors (a) schwannoblastoma (neurinoma) and 
(b) retroperitoneal sympathicoblastoma (neuro- 
cytoma) 

SCHXVANNOBLASTOJIA (nEURINOMa) 

Jose Verocay was the first to describe these 
tumors and differentiate them from neuromas on 
histological grounds He coined the term “neu- 
rinoma” in 1910 Verocay and Antoni were of the 
opinion that these tumors originated from the 
sheath of Schwann, or from the cellular ancestors 
of the sheath, designated by them as lemmo- 
blasts 

The terminology of this type of tumor is varied 
and may be explained as follows (a) gross diag- 
nosis without histological verification, or inac- 
curate histological interpretation, (b) divergence 
of opinion among histopathologists and personal 
preference of terminology 
This accounts for such terms as schwanno- 
blastoma, neurinoma, solitary neurofibroma, peri- 
neural fibroblastoma, peripheral glioma, sarcoma, 
hbrosarcoma, fibromyxosarcoma, malignant lei- 
omjoma A more definite study of these neo- 
plasms will tend to reduce the terminology to that 
niost frequently used in medical literature, 1 e , 
neurinoma and schwannoma, or schwannoblas- 
toma 
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Arthur Purdy Stout objects to the term neuri- 
noma because it suggests nerve fiber tumor, when 
in reality the tumor originates from the sheath of 
Schwann F H Vizetelly, editor of the New 
Standard Dictionary, prefers neunlenoma instead 
of neurinoma 

The scarcity of these neoplasms may be inferred 
by the absence of mention m collective reviews of 
benign neoplasms of the stomach Balfour and 
Henderson, who reported 58 cases of benign 
tumors of the stomach from the Mayo Clinic, do 
not speak of schwannoma Likewise, Ehason and 
Wright in a discussion of benign tumors of the 
stomach failed to mention this type of tumor. 

Schwannoblastoma usually develops from the 
stomach wall, although it has been encountered in 
other tissues, such as appendix, extremities, upper 
respiratory organs, tongue, e3'e, and orbit Schwan- 
noma m the first portion of the duodenum xvas de- 
scribed by Lemonnier and Peycelon Peretz re- 
ported a case of neurinoma of the appendix 
Dyggve Petersen reported 20 cases of intra- 
thoracic neurinomas, aU occurring in women and 
shown by x-rays to be in the paravertebral area 

Etiologically, there is no definite accounting for 
the origin of these tumors The factors w'hich 
initiate these tumors and spur them on to grow'th 
are shared by the growth of tumors in general 
However, some pertinent and highly suggestive 
observ'ations have been made to the effect that 
nerve proliferation is frequently observed m in- 
flamed gastric mucosa on the edge of an active or 
cicatrizing ulcer (Masson) Jentzer found small 
neurinomas in the callous portion surrounding 
small gastric ulcers Okkels observed marked 
proliferation in the nerx^es of the gastric walls sur- 
rounding the ulcer margin, w'hich he defines as 
neurinoma scar. Similar observations hax'e been 
made by Askenazy in gastric ulcers, the wall of a 
previousl}’' inflamed appendix, or in chronic ob- 
literative appendicitis These proliferative proc- 
esses may attain neoplastic proportions and, thus, 
may explain in some measure the neoplastic ongin 
from a simple proliferative process 

Since most of these tumors originate in the 
myenteric plexus of Auerbach, it max' not be 
amiss to reviexv briefly the arrangement of the 
nerx’C plexuses of the stomach xx'all There are in 
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painful swelling of the dorsum of Ihe loot maj 
occur The plantar portion of the cast is left long 
to protect the toes 

This completes the cast, but the patient should 
remain in bed with the kg elevated for 24 hours 
\fter this period ifnoabnormalitj is noticed itis 
safe to begin weight bearing, if there are signs of 
poor circulation to the toes the patient should re 
mam in bed w uh the kg elev aterl until circulation 
IS adequate, or if seiere, the cast should be re 
noievi and reapplied nhen ederra has subsided 
If the cast and iron are properH apphed on prop 
erl\ chosen cases in which the fracture can be 
accurately reduced there should nei er occur pam 
ful and dangerous pressure areas If pressure pain 
does occur, however, the cast most be removed 
Walking IS sometimes not comfortable for Ihe 
first 2 days until the patient has become accus- 
tomed to the apparatus This accommodation 
occurs rapidly, especially in children and young 
adults and all are grateful to hav e a walking cast 
instead of having to hobble about on crutches 
since most of them go about their business with 
suTOnvirgly litt'e limuition of activity 

The cast if applied as here dtsertW is com 
paratively light This walking iron weighs 14 
ounces and the average total weight of cast and 
iron 18 pounds when dry Likewise with this 
type of apparatus the circumference of the leg is 
not greatly increased and therefore it is not cum 
bersorae 



After having used various types of light pad 
ding we are completely satisfied that unpadded 
plaster properly applied is more comfortable and 
less dangerous to (he patient w'hen walking irons 
arc to be ueed Padding tends to wad up and 
wnnkle with consequent pressure areas and dis 
comfort, and the fragmenU are more apt to slip 
out of position In unpadded plaster there is 
practically no friction within the cast 

The removal of this skin tight plaster is not 
dtBlcuU Thehairon fheJcgchangesabouttiery 
3 wetAs so after this interval there is no pain on 
removal 0/ the cast Usuallv, if convenient we 
have the patient soak the cast in w-ater for an 
hour or two after which it is easily cut olT The 
cast is usually not removed until the fracture is 
quite well healed because the walking on Ihe frac 
lured ettremilv is phvsiotherapy in itself Mus- 
cle atri^hy is minimal In many cases the patient 
puts on a shoe and walks immediately after the 
plaster Is removed with surprisingly little discom 

A new type of walking iron, with flexible up- 
right portions a rigid stirrup and a sniieJ t}'pe 
crutch tip IS described 

This walking iron is immediately incorporated 
in a wet plaster cast without the danger of caus- 
ing pressure areas 

The technique of apply mg an unpadded plaster 
boot with this walkinp iron is dt"cribed 
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Fig 2 Sagittal section through stomach, 
tumor, and colon 
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all of the median epigastric masses or 
tumors, such as indurated pancreatitis, 
pancreatic C3'sts, also some of the more . 
lateral masses, such as movable kidney, 
enlarged spleen, hydrops of the gall blad- ^ 

her, hydatid cysts of the liver, and retro- 
peritoneal tumors 

The indications for operation are the 
presence of a tumor mass, vague symp- 
toms which do not come mthin the range 
ot well defined gastro-intestinal clinical 
entitms, with evidence of mechanical 
interference of function or the presence Vln 
01 hemorrhages anc 

The removal of these tumors offers 
no difficulties The tumor shells out well Fig 3 
and the pedicle, often present, may be r'lmo'al 
either ligated or sutured If there is 
ncroaimment upon the lumen, a segment of the 
oraach may have to be removed and subse- 
quently repaired 

SUMMARY HISTORY OF CASE OF 
SCH3VANNOBLASTOMA 

years, was admitted to Cook County 
1937’ May 17, 1937, and discharged July 

patient complained of loss of appc- 
noticerl ^ '^'^enenced a sense of fullness in the pelvis She 
dompt, abdominal mass and an enlargement of thf ab- 
svmntr.S'^ about i year She uas free of gastro-intestmal 
naiKp-i p ^ nwept for occasional fullness after meals, no 
had She had a daily bowel movement She 

"eight '^nt no pain There was no loss of 

Benera^'n'^^'''" tevealed a slender w Oman m a state of fair 
'ealcH n lu'*'''”' Examination of the heart and lungs re- 
laree anri° 1 tl®, ahi°rmal clinically The abdomen was 
'idc Th ^ lender to pressure, especially on the right 
between operative scar m the middle line 

nc umbilicus and the symphysis pubis A large 


PW 

r^‘ Portion of ' 

' transverse 
colon tobe>x\' 
resected > 








anastomosis 
after resection 


fpiw 

Anastomosis completed 
Opening m gastrocolic 
ligament closed 


Relation of tumor to neighboring organs, before and after 


mass, hard and fixed and filling the entire right half of the 
abdomen, could be readily palpated There was a fluid 
wave present Vaginal examination revealed a freely 
movable cervix, painless to movements The fornices were 
free of masses or infiltration Patient’s menses ceased in 

1933 

Patient had a gynecological laparotomy performed m 

1934 at which time a 6 pound tumor had been removed 
She states that at the time there w as a great deal of fluid in 
the abdomen She was never told what the nature of the 
tumor was 

X-ray inv estigation read as follow s moderate amount of 
opacity in the lower two-thirds of the abdomen There 
is a scoliosis of the lower dorsal and upper lumbar spine 
From the x-ray standpoint there was an extrinsic pelvic 
mass producing pressure defect on the pars pylorica of the 
stomach There is also a rather constant irregulantj' of the 
lesser curvature of the stomach suggesting an intrinsic 
gastric lesion 

The clinical impression of the interne who wrote the 
history was ovarian tumor — probablj Krukenberg tumoi , 
ovarian cyst, gastro-intcstmal malignancy 

Surgical exploration A large mass was found, the size of 
a large pumpkin, over which was plastered on the lower 
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the stomach and mtestmes two sets of nersous 
p)e'tuses one n located in the submucous plexus 
(MeissneO, the other between the .inoular and 
longitudinal muscular planes of the stomach with 
clusteis of ganglion cells at nodal points (Auer 
bach) Schwannoblastom originates in the 
m\ enteric olexus of Auerbach from the sheath of 
Schwann Since the nerxe sheath has a dual 
origin ectodermal and mesodermal, the histo- 
logical picture of schwannoma may be classified 
either as ectodermal (v Recklinghausen) or 
lae^etmal (.terocay} Peofield, in American 
literature, teyects the ectodermal origin 
Schwanrorra is usually’ a small tumor but mai 
att vin a large size il there is anatomical chance for 
expansion As a rule, it is single exceptionallj 
multiple Occasionally, it is associated noth muJ 
tipJe cutaneous hbromatosjs (ion RoJclin^au 
sen s disease) Schwannoma has a preference for 
centrally located tissues whereas neurofibroma 
prefers the periphery Schwannoma often invades 
the spinal cord roots, especially the posterior 
It IS often found in the root of the acousljcnene, 
especially its peripheral branch (Henschtn, Cush 
mg) TheturnorisweJJencapsuJated andwhifeit 
may displace other tissues it does not infiltrate 
It is soft on cut surface its color varying from 
brown to gray Here ard there areas of cvnic 
degeneration with colored fluid anu tvstre spates 
brownish spots eMdence of old hemorrhage 
Gastnc schwannoma grows peripherally and if 
It encroaches upon the lumen of the stomach it 
does not as a ruJe ukerate the ^astr/c mucosa 
In Cosset s collection of 4- cases of gastric schwan 
noma, there was no involvement of the mucosa in 


21 cases Somecases however ulcerate themucosa 
and cause hemorrhages as jt occurred in the nse 
<rf Lemonmer and fey celon In the case of Dupuy 
the neurinoma caused both ulceration 0/ the 
itiiiciasa and per/oration of the gastric «a// 7he 
tumor may be situated on the anterior wall either 
iniramurally orsubsetous 
Schuannoma is essentially a benign tumor It 
15 well encapsulated and while it mav recur m 
Situ it does not as a rule become malignant or 
metastasize The tumor is often pedunculated 
grows slowly and does not impair the patients 
health which explains jis long latency 
In the case of Raul Carnot there were metis 
tases m (he heart Kurt Denecke reported j 
cases of schnannoma from the Pathological In 
stitute of the University of Freiburg one in the 
duodenum the other m the stomach both of 
which were malignant and metastasized in the 
liver 

Clinically schwannoblastoroa of the abdomen 
is characterized by a long Period of latency and 
the presence ol a mass m the upper abdomen lo- 
cated mwliafly There ;s no pain os discomfort 
except if there is interference wUh neighboring 
organs by sheer pressure In Gosset'a cofleetton 
there were no gastro-mtesfinal symiptoms m a? 
cases Howt-ver, in a number of ta«es the pa 
tients bad gastro-inlestmal symptoms which 
Simulated gastric ulcer and m afew a penetrating 
ulcer In the intestines schwannoma is more apt 
to ulcerate and cause intestinal hemorrhages 
The presence of a mass m mid epigastrium ex 
pressed in terms of gastric ulcer m association 
«r(h lon Kecibngbausen s disease highh sug 
gtstneof schwannoblasloma 

Antoni taking into account the histulijgical 
pittcm describes two types of schwannob'astoma 
Type A (Antorit rtferiWarv tvte mide up of 
long slender fibers either straight or undular 
regularly grouped cells with elongated nuclei ar 
ranged in palisades wWls, siimlai to those seen 
in meningiomas Tvpe A is a neuronomatous 
structure at the height ol Us development 
Tvpe B (Antoni) keUcutaT typ' made up of 
fibers and cefis without orderly arrangement 
Qstsand spates filled with dttid 7 ipeB indicates 

retrogressivethangesanddegenerativephenomena 

aod isfl Mirf tif ;elhficatwn 0/ Tvpe A 

BoVb types show unequal distribution ol capil 
laries with ev idence of dilatation thrombosis or 
hemorrhage 

In addition to the diagnostic earmarks given 
X ray piclurev may show a round shadow with a 
depressed area, sug,.e-titig a penetrating ulcer 
In the differential d agtiosis one has to consider 
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F'g 5 Histological appearance of tumor, low pow er F'g 6 Histological appearance of tumor, high pow er 


from the ganglionic crest, which have not differ- 
entiated ” 

Sympomatology Sympathetic tumors may be 
silent for a long time and are often discovered 
quite accidentally in the course of a systematic 
physical examination. They give rise to clinical 
symptoms by interference with the function of 
neighboring organs with which they are in inti- 
mate contact They may compress or infiltrate 


neighboring veins, as it happened in out case, 
and may be the first clinical evidence of pelvic 
or abdominal compression by a tumor mass 
Edema of one or both legs of unknown origin, and 
in the absence of thrombophlebitis, calls for a 
careful examination of the pelvis 

Diagnosis and difercnlial diagnosis One has 
to differentiate these tumors from other mtra- 
penVoneal or retroperitoneal tumors The simple 
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7 L>Tnpli node with neoplastic infiltration Iig 8 Histology of tumor embolus in right auricle 
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border and on the outer eurfece a ae^rnenc «{ (ransieise 
colon tn hot fhoe fashion The mass uas Irbubted and 
had very large tortuous veins on lie <urface On further 
uivestigsCion it nas disclosed that the mass nas located in 
the gastrocolic omentum being attached rather hrmly to 
the stomach wall at one point In the a tempt toiTte the 
ma s from the surroundinR structure there «as a good 
deal of hemorrhage from the greatly distended veins The 
gall bladder came close to the outer margin ol the tumor 
but Via not attached to it The wall of the gall bladder 
were very thick a matter of (act the gall bladder was 
a solid miss fhig i) 

Uthough the situation looked somenhaf spectacular at 

1 rst there was no difficulty in freeing the tumor ncept 
for the attachment to the stomach and the inlunate con 
nection of the colon which asdescribed covered the loner 

and outer surface of the mass It was necessary to remove 
a segment of the stomach to separate the tutrorfrom rt the 
gastric defect being closed m the usual manner TTw cobra 
could not he freed without obvious injury to its walls and 
blo^ supply It was therefon divided a short distance 
beyond the tumor cucomfeience after which an end to-end 
anastomo is was made \ dram was placed in Ibe upper 
abdomen which was closed m the usual manner (bigs 

2 and 3) . j . 

The patient had a very stormy convite«ceiice a^ M 
tim*s seemed to be m a hopeless sute ^et with ^ 
assistance of numerous cardiac stimulants several 
transfusions and meticulous postoperative care on the 


part of the internes the patient eventually made a fairly 
g«(Od recovery Dunng convalescence there was some 
drainage fcom the upper part of the wound which was due 
to coloo bacillus infection l\et dressings frequently ap- 
plied cleared op the infection w iihm a short tune 

PalMoiitol retort The specimen consists of a huge 
tutnoetaavA ptesww ly locattdvntHftismicrticpmcmum 
to which was attached a portion of the transvep=e colon 
The latter was markedly adherent to the mass which did 
not communicate with the lumen However the muscu 
laris was fitmlv adhecewt in places The colon measured 
18 untimeters in length The tumor mass measured ji by 
■o 17 centimeters m the greatest dimensions On section 
rt was found to be compost of light yelbwish gray tissue 
miaed with purple wd The portion of the tumor mass 
which was attached to the large Iwwel was grayish white 
wiihacentraUiquefaclion which was also filled with Wood 
stained material 

\liteatcaptM,' report Section of the tumor with attached 
transverse colon revealed an intact mucosa suhnutcosa 
and musculans Attached to the serosa and intimately ad 
herent to it was a large tumor mass composed of islands of 
etonjcated ceUv reserrb'ing epithebum with sligltly ir 
regular nuclei containing a granular chromaun The cyto- 
plasro was eosmophdi and granular The cell borders 
were indistinct These islands and cords of cells were trpa 
til dftopt each other byapirki h to Huish staimng fibnl 
laied and vacuolated sutxtance In the more dependent 
portion of the turonr away/romthecolon these cells were 
transformed into spindle and stellate forms with much 
ifitere Hutar fihr lUry »t oma In ths portion of the tumoi 
mass only occasional islandv of the previously dewnbed 
ceOswereseen The capillaries were few thin walled con 
certed and m places surrounded by small focal hemor 
thaws (fig 4) 

Piafosit Schnarnoblaslnint a tumor derived from 
ihesheathof Schwann from its cells or nerve fibers Ihs 
tologicaUy tnere is but slight evidence of malignancy 
chieHyinth to”it of nvtotvt bgum 


SYUPAtUlCO&USTOMA (MUKOCVTOiU) 
Kcid and Andrus define this type of tumor as a 
highly malignant tumor arising from undiffer 
entiatcd cells of the primordium of the autonomic 
and chromaffin ststem 

It IS stated that Kuestcr tn 7905 was the first 
to recognize these neoplasms as being glial tissue 
and he, therefore classified them as nervous 
suuctutes Kuester s histological studies revealed 
that the fine fibers did not stain red v.uh van 
Gteson s stain but yellon and tha’ th-* paUern of 
ro ettes resembled tho-e of glioma 
According to Ilerxheimer, who collected all 
cases up to 1914 the first case was described b> 
G Parker 

The nomenclature 0/ these tumors vanes ac 
cording to the histological pattern and to the 
examiners interpretation and preference \>e 
therefore, encounter the following terminology 
neuroevtoma, sympalhicoblastoma (Pick Bid 

scdionshy VVnghl) gangliomaembrvonalesvn’pa 

thicuin(pKk) symj-athKogoniom (Iletxheimerl 
Barl^ and Cushing prefer the te™ svmpatnic^ 
bUstoma a tumor mad** up of wandering cel s 
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Pick, on the basis of histological pattern, dis- 
tinguishes two types (a) cellular (b) fibrocellular 
In the first instance, the cells arrangement may be 
either diffuse or alveolar, in the second instance, 
one finds palisades 

Tr eatment I am as unfamiliar with the sensitivity 
of these tumors to x-rays or radium, as are radiolo- 
gists and radium therapeutists Surgeons will 
usually decide upon removal when the tumor is 
discovered In my only experience with such neo- 
plasms, I was stunned by the great tendency of 
the tumor to extensive hemorrhages at the slight- 
est touch and the utter helplessness of controlling 
a massive hemorrhage, even though the tumor is 
well encapsulated and free from neighborhood at- 
tachments 


ABSTRACT OF CLINICAL mSTORY 

M G, age 51 years, female, vhite, was admitted to 
o^ital January 10, rg38, and died January 13, 1038 
t .u revealed sudden onset of unilateral edema 

01 the nght leg of 6 n eeks’ duration She had not noticed 
temperature, color, pain, or local symptoms 
1 F pitting edema She uas treated locally uith 
ight improvement One veek prior to entrance a mass 
s tound in the abdomen The patient had not noticed 
^ symptoms referable to the 

“ ■‘■“6 patient did not suffer from loss of u eight, 
nr, '^h'U’ge m bou el habit There were no gastro- 

symptoms She had a gradual decrease in fre- 
lim» 'in ®®“ses for the past 2 years and at the present 
occurred every 4 to 6 months, uith moderate 
nf ti, u intermenstrual bleeding The remainder 

e history v, as essentially negative 
„ ^'^<i>mnation The head, neck, heart, and lungs, 

nrpcc There ere no adenopathies The blood 

150/84 The abdomen showed marked dias- 
firm '■“rough which it was easy to palpate a large, 

npVii mass, about the size of a large orange, in the 
some ?"“‘^ff““drant about the level of the ovary It was 
touch V tleeper structures and not tender to 

■ru taginal and rectal examinations were not done 
thieh^ "tu pitting edema of the right leg to the 

The M tc ““s no tenderness or temperature change 
blood ” U shoved, hemoglobin, go per cent, red 

4,500,000, white blood cells, 7,600, poly- 
38, t forms, i, small lymphocytes, 

r\. y^CS, 


Qn T ^ The urine w as negative 

fl-it n! tr, she was sent to x-ray department for a 

P>“te and barium enema 

cision w ““tier general anesthesia a midline in- 

■n the ^ ^ large retroperitoneal mass was found 

massivo K ^ U ffundrant In attempting to remove it, 
Dres,;,ir» j “torrhage was incurred The patient’s blood 
Pcrcentibl 5 ° ““d the pulse was ira- 
und tc bhe w as giv en stimulants, saline, gum acacia, 
"cre^in^p'"!' j'' “““'rtneters of whole blood Three packs 
“tyRen tn t patient taken to room and put in 

tip Dp« , pulse and blood pressure never picked 

35 a turther shock therapy, the patient expired at 

“osis'was'^'^' examination The clinical diag- 

retroperitoneal neurocytoma, surgical shock 


Gross anatomical diagnosis — Histological diagnosis 

Right leg Edema 

Eyes, Conjunctival petechia; 

Peritoneal cavity Hemoperito- 
neum, status after laparotomy 
— old scar of abdomen 
Heart Eccentnc hypertrophy 
Anemia 

Tumor embolus in right auricle Sympathicoblastoma 

Thrombus in vena cava inferior— Sympathicoblastoma 

Lungs Partial atelectasis of both 
lobes (left) 

Acute emphysema (right) Atelectasis 

Anemia 

Spleen Acute anemia Acute passive 

congestion 

Liver Acute anemia 

Kidneys Hydronephrosis (right) Acute passive 

congestion 

Ureters Compression of right ure- Sympathicoblastoma 

ter by tumor resulting in right 
hydroureter and hydronephrosis 
Uterus Alultiple fibroids (intra- 
mural and subserous) (one cal- 
cified) 

Cervical polyp 

Rectal polyp Rectal polyp 

(benign) 

Psoas muscle Sympathicoblastoma 

Lymph nodes Sympathicoblastoma 

Cause of death 

Acute anemia due to hemorrhage 
Tumor embolus in right auricle 
Retroperitoneal sympathico- 
blastoma originating at bi- 
furcation of right common 
iliac artery, compressing the 
arteries, invadmg the veins 

Autopsy Microscopic examination of the sections of the 
lung tissue show ed extensive atelectasis In the liver sec- 
tions were small accumulations of lymphocytes in the in- 
teracinar connective tissue The yellow' nodule in kidn- y 
was due to the presence of adrenal cortical tissue No 
evidence of malignancy was found in the rectal polyp A 
diffuse infiltration with tumor tissue of the same structure 
as seen in the primary tumor was noted in some of the 
lymph nodes The other lymph nodes showed marked 
hyperplasia of the reticulo-endothelium and foci of calci- 
fication 

Sections of the tumor mass specimen show a \ ery cellular 
growth with extensive hemorrhages The cells show very 
scanty cytoplasm and medium size oval shaped nuclei with 
an abundant amount of chromatin that is finely distrib- 
uted Between the cells there are present fine, very in- 
distinctly staining fibrils The connective tissue stroma 
between the cell accumulations is not very abundant The 
vascularization is very rich The cells are arranged in very 
dense layers around the blood vessels The structure is in 
every way identical with the structure reported in the 
retroperitoneal tumor removed at operation on January 
13, 1938 The picture is that of a neurocytoma or sympa- 
thicoblastoma 

A thrombus w as present in vena cav a inferior Sections 
of the psoas muscle show infiltration of muscle tissue with 
tumor tissue An embolus in the heart was of identical 
structure w ith the structure of the tumor Figures illus- 
trates the histology of a tumor embolus 
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lest of m/Jatmg the rectum and 'igmoid ▼ ith air 
Will often help in determining whether the tumor 
ismtrapentorMj or retroperitoneal If the tumor 
disappears after inflation, and the percussion 
note, heretofore flat or dull becomes resonant 
the tumor is retroperitoneal The following tu 
mors base fo be differentiated from syrtipalh*co 
bksioma hi-pemephroma chJoroma ostco ar 
coma ljmphof,ranuloma K.idne\ lumorsmaj be 
differentiated b> either in traie; ous or retrog ade 
pselograms 

Roentgenograms, while not diagnostic as to the 
natuft oi the tumor, reieal the presence of a 
tumor shadow and are cspeciail> valuable if the 
lamoi is located m (he chest 

Palhohgy Sjmpathicobhsfoma is found m 
newborn, premature, ^nd m \ erv >oung dwJdren 
ETcepiionaUjtitmaj he found in adults mnhich 
case it represi-nts the more mature tjpe of tumor 
The case of Bamew i ta was a w oman 37 >eaT$ old 
Our case was a woman 51 jears of age Jaff*. » 
case was a woman >cars old The cases seem 
to occur more often m women (Landau) The 
tumor originates either from the adrenal medulla, 
or less commonlj from the svmpathetic pletus, 
sjmpathctic ganglia, or pamfeanglia It ina> be 
found in the chest, neck, or abdomen In the 
neck ]t ma^ originate from the cervical ganglion 
or U tray be iretas'atic from a supm^enaf luiror 
(BlacklocL) Shi2uo Tsunoda reported multiple 
tumors of various sues m the terminal jejunum 
which proved to be simpathicoWaatotnas John 
Norcross reported 4 C4ses rarelj encountered m 
the practice of otthopedn. surgery * One ms a 
girl, tS months old, who had a tumor n/chm the 
spinal canal at the level of the mnih thorjac 
\ ertebra, extending into the thoracic cav il\ The 
second case a boy of g with a tumor at the w^to- 
\ ertebral junction of the third rib, extending into 
the spinal capal The third case a bo> of f>, noth 
a tumor in (he mediavtnum The fourth case, a 
girl, 5 years old with a mass m the abdomen to 
the left of the spine All four tumors proved to be 
sympathicoblastomas II H Schmid in a col 
lecti e survey of 267 cases of retropenioncal and 
mesenteric tumors, found 10 gJngtiottetira/nJS 
Stoeckel m a survey of pelvic tumors up to 19 4 
fourd only a coup/e doaen of pelvic tumors of 
sympathetic origin The tumor vanes from the 
size of a walnut to that of a child s head It may 
compress the tissues m the v icrnity It hasa laid 
cncy to form thrombi m large vessels infiltrate 
bleed cxtensivelv and metastasize The hisio- 
fogicaWv mature seldom metastasizes where 
as the immature type metastasizes in the liver 
lymph nodes orbit and occasionally the spleen 


From the standpoint of malignancv, the tumor 
mav be classified according to its clinical tend 
enaes or according to the histological pattern 
Clmicallv, two types have been described 

1 Pepper type cumR metastases in lymph nodes and 

liver ClinicalJ}’ the paijtnt has a large anJ Plotless ah 
domen »nd a l»r^ liver 

* (tutcbinson type swing metastases m bones es 
pecially skull Clinically the patients have exUyma e» 
and evophthalmos 

Histologically, there are several classifications 

Karl Rupilius dassihed sympathicoblastoma as 
/of/ows 

t fmnuturc fi-rm pvirpalbei; n jraL'aftoua sym 

pattucogooKnna sympathiiobbstoma) 

2 tfaturing form (ganglioneurohlastomal 

j ^falu eformfeogheve t*} 

SyropathicobListoma although madi up of 
immature foms, mav cccasioiaUy sHqk other 
types and transitional forms from primitive 
neuroblasts to mature ganglionic cells (Pick, 
Laadau) Wahl reported a pa>e of mi«d neuro- 
genic elements 

Poll and Pick s classification 


SympailiobUst 


SyapathoRonioma 


Phaochromobla t) 


lUitromaffin 
/ cell 


by mpa DUk gonsl on I / 

ceiU PVa«Vr<int«irte j 

V F»th«»(4)cli iSc-tian 
1 Immatuit ('jmpathc.RonH.ma 'inju„ya,wma 
(umom iSympathRoblastoioa/ 
fiicurob/astonia 

a MaUiung (efth (gmstioneuroblastoma fftosh) 
Iganglioneiironja imperfretum 
I ^__^m}flinicum 

3 Mature form {yanshonrurom’v- 

I ^nyydntum 

Becnise of the presence of small round cells, 
these tumors hav e been occasionally designated as 
small rowvd cell sarcoma Ue encountered such 
terms as lymphosirconia (De Ruyter) or naumi 
cell saicoTcve- (Ifeatoti Uilke) or hemorrhagic 
urcoma (Brock) 

Ki The average pattern is made 

tip of round cells a lit de larger than 4 Jvmphocy te, 
wrang^m roseites with a stroma of finefy inter 
laced fibnll* which take a silver stain Hen 
l-Kiner using Bielscbonskys sum was the first 
to find axones 10 stroma According to Marchard 
tivft v^lls are arranged either in clumps or in 
iheolar fashion The grouping^ 
resemble gland- around a lumen The small ceHs 
rave {typerchromatic ruc/« and hitk cv toplasw 
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Pick, on the basis of histological pattern, dis- 
tinguishes two types, (a) cellular (b) fibrocellular 
In the first instance, the cells arrangement may be 
either difiuse or alveolar, in the second instance, 
one finds palisades 

Treatment I am as unfaimhar with the sensitivity 
of these tumors to x-rays or radium, as are radiolo- 
gists and radium therapeutists Surgeons will 
usually decide upon removal when the tumor is 
discovered In my only experience with such neo- 
plasms, I was stunned by the great tendency of 
the tumor to extensive hemorrhages at the slight- 
est touch and the utter helplessness of controlling 
a massive hemorrhage, even though the tumor is 
well encapsulated and free from neighborhood at- 
tachments 

ABSTRACT OF CLINICAL HISTORY 

M G, age 51 years, female, vhite, was admitted to 
hospital January lo, 1938, and died January 13, 1938 
The history revealed sudden onset of umlateral edema 
of the right leg of 6 weeks’ duration She had not noticed 
any change in temperature, color, pain, or local symptoms 
other than pitting edema She uas treated locally nith 
slight improvement One week prior to entrance a mass 
lias found in the abdomen The patient had not noticed 
this previously and had had no symptoms referable to the 
mass The patient did not suffer from loss of weight, 
anorexia, or change in bowel habit There were no gastro- 
urinary symptoms She had a gradual decrease m fre- 
quency of menses for the past 2 years and at the present 
time they occurred every 4 to b months, with moderate 
flow There was no mtermenstrual bleeding The remainder 
of the history was essentially negative 
Physical exarinnation The head, neck, heart, and lungs, 
were negative There were no adenopathies The blood 
pressure was 150/84 The abdomen showed marked dias- 
tasis recti through which it was easy to palpate a large, 
firm, round mass, about the size of a large orange, in the 
right low er quadrant about the level of the ovary It w as 
somewhat fixed to deeper structures and not tender to 
touch Vaginal and rectal examinations W'ere not done 
There was present pitting edema of the nght leg to the 
migh There was no tenderness or temperature change 
The blood count showed, hemoglobin, 90 per cent, red 
hlood cells, 4,500,000, white blood cells, 7,600, poly- 
morphonuclears, 63— band forms, i, small lymphocytes, 
38) monocytes, 2 The urine was negative 
On January ii, she was sent to x-ray department for a 
flat plate and barium enema 
On January 13, under general anesthesia a midline in- 
cision w as made A large retroperitoneal mass was found 
w the right lower quadrant In attempting to remove it, 
massive hemorrhage was incurred The patient’s blood 
pressure dropped to systolic of 50 and the pulse was im- 
perceptible She was given stimulants, saline, gum acacia, 
and 500 cubic centimeters of whole blood Three packs 
were inserted and the patient taken to room and put in 
oxygen tent The pulse and blood pressure never picked 
up Despite further shock therapy, the patient expired at 
to 55 a m 

Summary of postmorlcm examination The clinical diag- 
nosis was retroperitoneal neurocytoma, surgical shock 


Gross anatomical diagnosis — Histological diagnosis 

Right leg Edema 
Eyes, Con]unctival petechire 
Peritoneal cavity Hemoperito- 
neum, status after laparotomy 
— old scar of abdomen 
Heart Eccentric hypertrophy 
Anemia 

Tumor embolus in nght auricle Sympathicoblastoma 

Thrombus in vena cava inferior — Sympathicoblastoma 

Lungs Partial atelectasis of both 
lobes (left) 

Acute emphysema (right) Atelectasis 

Anemia 

Spleen Acute anemia Acute passive 

congestion 

Liver Acute anemia 

Kidneys Hydronephrosis (right) Acute passive 

congestion 

Ureters Compression of right ure- Sympathicoblastoma 

ter by tumor resulting in right 
hydroureter and hydronephrosis 
Uterus Multiple fibroids (intra- 
mural and subserous) (one cal- 
cified) 

Cervical polyp 

Rectal polyp Rectal polyp 

(benign) 

Psoas muscle Sympathicoblastoma 

Lymph nodes Sympathicoblastoma 

Cause of death 

Acute anemia due to hemorrhage 
Tumor embolus in right auricle 
Retroperitoneal sympathico- 
blastoma originating at bi- 
furcation of right common 
iliac artery, compressing the 
arteries, invading the veins 

Autopsy Microscopic examination of the sections of the 
lung tissue show ed extensive atelectasis In the liver sec- 
tions were small accumulations of lymphocytes in the in- 
teracinar connective tissue The yellow' nodule in kidn-y 
was due to the presence of adrenal cortical tissue No 
evidence of malignancy was found in the rectal polyp A 
diffuse infiltration with tumor tissue of the same structure 
as seen in the primary tumor was noted in some of the 
lymph nodes The other lymph nodes showed marked 
hyperplasia of the reticulo-endothelium and foci of calci- 
fication 

Sections of the tumor mass specimen show a very cellular 
growth with extensive hemorrhages The cells show very 
scanty cytoplasm and medium size oval shaped nuclei with 
an abundant amount of chromatin that is finely distrib- 
uted Between the cells there are present fine, very in- 
distinctly staining fibrils The connective tissue stroma 
between the cell accumulations is not very abundant The 
vascularization is very rich The cells are arranged in very 
dense layers around the blood vessels The structure is m 
every way identical with the structure reported in the 
retroperitoneal tumor removed at operation on January 
1938 The picture is that of a neurocytoma or sympa- 
thicoblastoma 

A thrombus was present in vena cava inferior Sections 
of the psoas muscle show infiltration of muscle tissue with 
tumor tissue An embolus in the heart was of identical 
structure with the structure of the tumor Figure S illus- 
trates the histology of a tumor embolus 
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THE INJECTION TREATMENT OF HERNIA 

H O. WERNICKEj IM D , Chicago, Illinois 


I N the last few years much has been written 
about the injection treatment of hernia 
The glowing reports of complete cures of all 
types of hernia, even up to loo per cent, 
have been very enthusiastic. This enthusiasm, 
unfortunately, has resulted in a wholesale on- 
slaught on all kinds of hernias -with various types 
of injection solutions The indiscriminate use of 
these irritating solutions by those unskilled in the 
technique is apt to produce serious consequences 
Hernias are being mj'ected by hundreds of phy- 
sicians who would not attempt surgical repair be- 
cause of their lack of knowledge of the anatomy of 
the inguinal region and the surgical technique. 
Yet these same physicians will take chances on 
introducing a strong irritant into a human body 
with the hope that it will get into the proper place, 
and iviU not cause gangrene and perforation of 
a loop of bowel, followed by peritonitis and death 
These accidents probably have occurred many 
times, with fatal results, but the literature re- 
cords very few accidents of this tjqie 
Berne has recently reported 2 deaths following 
the injection of the solution into the bowel w'all 
with resulting gangrene, perforation, and peri- 
tonitis Neither of these patients wms mj'ected by 
him He mentions 2 others reported by Fowler. 
Beme also quotes Harns and White as having 
averaged i intrapentoneal injection in everj' 20 
patients treated But the literature, in most in- 
stances, mimmizes the dangers of the injection 
treatment and leaves the impression that even 
the intraperitoneal injection of a proliferating 
solution IS not of serious consequence Berne’s 
article is a timely and valuable contribution. 
Personal experience wuth complications in over 
two thousand injections has been quite meager. 
However, it might not have been if the very im- 
portant precaution of ahvays aspirating before 
injecting had been neglected One patient had 
severe pain in the right pelvis a few minutes after 
an injection on the left side at the internal ring 
The pain lasted about 15 minutes and was so 
severe that she could not he still, rolling about on 
the table. Fortunately, she had no further trouble 
after leaving the clinic Blood has been aspirated 
on 3 occasions w-hen the needle was inserted at 
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the neck of the sac The needle was wuthdrawn 
without injectmg any solution, and there was no 
reaction Edema of the cord is not infrequently 
seen, but it is not serious Delayed pain has been 
complained of by a few who reported mabilit}’ 
to work for 2 or 3 days after an injection One 
abscess was encountered several da3"s after an 
injection It was incised and drained outside the 
hernia clinic No culture was taken, and it is 
therefore unknown whether the content wms 
sterile or infectious 

Beme nghtly speaks of the greater danger of 
entenng the pentoneal cavity when the needle 
IS deeply introduced, and yet it appears necessar}' 
to make deep injections at the neck of the sac if 
the hernia is to be permanently obliterated If 
the needle, while being introduced deep at the 
internal ring, suddenl}' meets wuth absolutely no 
resistance at all, and if aspiration reveals nothing. 
It must be suspected of having entered the peri- 
toneal cavity and should be withdrawm to the 
pomt where resistance is encountered This pro- 
cedure will prevent mj'ecting the irntant into the 
peritoneal cavitjq and thereby remove the great- 
est danger connected ivith the treatment 

Bratrud mentions 2 cases seen in consultation 
in which the deep epigastric arterj' had been in- 
jected, with slough near the umbilicus He also 
reports the case of a patient, treated elsewhere, 
who died as a result of intraperitoneal inj'ection 
wdth perforation of the ileum and pentonitis 
One of his own patients who wms immediatelj' 
operated upon because of severe abdominal pain 
followdng an injection showed no signs of peri- 
tonitis All patients who e.xperience severe ab- 
dominal pain after an injection, however, should 
be treated as potential peritonitis cases, and kept 
under obsercmtion until their symptoms have 
disappeared 

McKinnej’^ reported 2 strangulations due to the 
truss, one in a woman after fifteen injections, the 
other without injection In consultation he also 
saw a patient who developed thrombosis or em- 
bolism of the anterior tibial artery with loss of a 
toe on the same side following an injection, and 
another who developed an abscess as a result of 
injection of the solution into a blood vessel of the 
spermatic cord. One of his patients had an ab- 
scess following injection for a recurrent hernia 
after appendectomy' These less serious accidents 
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Pis 1 A Transparent rulef «ith slide ring* 5 Thepad 
of tbe injection truss attached to the ptnneal b^d 
which rn turn sWeson (he abdominal band tor adjustment 
to ri^ht or left This pad covers uitemaJ ring and loguuial 
canal and does not press on symphysis C Test truss * 
^ith moderately tKm pad used »tv most cases It is i s 
Mcties ui diameter It is shown on the abdominal band of 
short stretch ' webbing J> Test truss witb thiclier 
pad on pertneal bind toe use in heavier subjects More 

K ressuie can be obtained with th s pad vbt^ te tirg the 
emu 


csu^d confinement oI the fxatients in the hospiul 
fromafew days to a few neeks Another patient 
with symptoms of local peritonitis following in 
jeotion for recurrent hernia was operated upon, 
and a small area of loi.al peritonitis was found 

RKd reported t2 instances in a senes of 445 
cured cases, of peritoneal irritation and 66 minor 
complications including > local abscesses It is 
therefore obvious that the injection treatment of 
hernia isroC deioid o/se lousand eien dangerous 
complications and sequeliE in the hands of skilled 
operators As Ciatrud says There 13 3 definite 
technique and unless this is learned great harm 
mav result This cannot be too strongly emphi 
sized 

Although the literature has apparently been 
quite extensive and comprehensive it stiH appears 
advisable further to emphasize the fact tiial the 
injection treatment of hernia is not as simple as 
giving an ordinary hypodermic injection It 
would appear that the rules for the proper sclec 
tion of cases have not been stated definitely 
enough for the guidance of those only occasionally 
using the method The indications for the injet 
tion treatment of hernia should be more speofic 
and, as explained below should be fewer Henn-s 
which do not fulfill certain requirements should 
not be injected McKinney advices that ‘the 


smaQ hernia in the young individual offers the 
ideal case for treatment by this method ” Bratnid 
appears to be too inclusive when he makes the 
statement that “umbilical, indirect inguinal 
direct inguinal, and recurrent herniai give the 
best results,” and m stating further that laying 
aside the contra indications, it may be said that 
any inguinal heema can be treated provided that 
It IS reducible and can be held reduced by a 
properly fitting truss, and provided that there are 
no surgical contra indications ’’ Wangensteen 
remarks that ' the selection of appropriate cases 
IS extremely important The small reducible, in 
direct hernia in the young person mth strong 
tissues seems most suitable for this method of 
treatment An anxiety to extend the method to 
cases that present large defects and poor tissues 
results tn a large incidence 0/ failures ” However 
It stiU seems advisab’e to bnut the indications for 
the selection of cases even more definitely Vihen 
aherrwajsa 'selected one it should be one which 
IS shown by erpeni*iice to respond con utently 
to treatment In the authors opinion the injec 
tion treatment of hernia should be limited to the 
small indirect mguiaal hernia wluch fulfills the 
indications to be described later Other types of 
hernia may, aid occasionally do yield to trea* 
ment The indirect inguinal hernia should have 
a greater prospect of cure bei ause of the length 
and anatomical charactenstits of the car-1 If 
the canal can be obliterated the hernia can be 
cured In most other hernias the success of treat 
ment depends on filling in or co ering over the 
weak place m the abdominal wall with a layer of 
scar tissue Scar tissue is weak tissue and will 
become weaker as time progits-es particularU 
as atrophy takes place A defect cannot be filled 
or covered with 'car tissue strong enough 10 pre 
vent herniation This is ai»o the opinion of 
Crohn, ind of Burdick and Coley 

TUE 'sntECTEP eVSE ’ 

The selection of a hernia for injection treat 
ment at the hernia dime at the University of 
Wno s d^veids very definitely on the fulfillment 
of the following positive indications 

1 Must be indirect inguinal 

2 Must be completely reducible 

j Must be held reduced by test tm-s (see 
C and D Fig t) , , 

4 The external ring must be no larger than a 
nickd (a centimeters in diameter) 

5 The external obUqie aponeurosis at the ex 
ternal ri’ig must not be thinned out or shredded 

6 Tlw inguinal canal must be at least i men 
ID knstb 
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Tig 2 The anterior superior spine of the ileum and the 
spine of the pubis are marked i\ ith tincture of iodine The 
slide ring is set on the transparent ruler half u ay betu een 
the hi 0 marks and iodine is applied ii ithin the circle This 
locates the internal nng This young man has no hernia on 
the side being marked, but n as picked at random to demon- 
strate the method of locating the internal nng 

7 The patient must be in otherwise good 
health and of at least average co-operative men- 

If these indications are observed there is no 
need of listing contra-indications, which have 
been voluminous An epileptic might escape in- 
dication 7 unless a careful history is taken, ob- 
wously if the patient should have a convulsion 
during the injection a serious accident might be 
sustained It is our opinion that only those 
'i''hich fulfill the indications mentioned 
should be given the injection treatment. All 
others should be treated surgically or with a truss 

EQUrPlIENT NEEDED 

The synnge may be either the tuberculin or 
ordinary Luer type. The needle should be 22 
Skuge, an inch and a half in length, and with a 
evel decidedly shorter than the standard short 

allows more delicate feel in going 
l^he various layers of fascia and muscle 
, ® solution used in our clinic is the phenol- 
CO ol-thuja mixture A transparent ruler with 
s iding ring (yl, Fig i) has been of great con- 
nience in determining the location of the internal 
. *^ost truss” (C and 2 ?, Fig i ) is used in 
filled ti!® vhich has already ful- 

hp^ f Positive indications and thought to 

suitable for the treatment It consists of a firm 
sbf^rt^^^ ^ diameter, built on 

pitbo ® webbing, and can be adjusted to 
h\n *' ^ made ivith either of 

the ^ ^ shown in the illustration), 

Aftec being used in the heavier subjects 

ihp cl I ring is marked with the aid of 

1 e ring and ruler the “test truss” pad is ad- 



Fig 3 The skm over the internal ring is marked i\ ith 
tincture of lodme and ready for injection 


justed over it, the belt is tightened, and the peri- 
neal band is fastened Then the patient tries to 
make the hernia descend by bearing down, cough- 
ing, and stooping This test determines tvhether 
or not the case fulfills indication 3. The “injec- 
tion truss,” which is worn day and night by a 
patient receiving injections, is composed of two 
parts — an abdominal band of “short stretch” 
webbing and a perineal band of softer webbing 
which embraces the pad The pad is attached in 
the front of a loop at one end of the penneal band 
This loop slides on the abdominal band to allow 
adjustment of the pad to nght or left, and is 
anchored to the abdominal band with needle and 
thread when the pad is properly placed over the 
internal ring The type of pad on the “injection 
truss” is shown {B, Fig i) in the illustration, 
attached to the perineal band The abdominal 
band is an inch and a half ivide It is made of 
“short stretch” w'ebbing which is so constructed 
that It will stretch only one inch to each foot of 
webbing This is just enough to allow body free- 
dom without alloiving the pad to shift in position 
or relax m pressure This truss has been found to 
be most satisfactory for those receiving the injec- 
tion treatment because it stay's in place at all 
times and in all positions, even when the patient 
lies on his back No patient has yet complained 
that this truss, when properly fitted, has been 
uncomfortable The “injection truss” is worn con- 
tinuously for a week before injections are started, 
and must have held the hernia completely during 
all that time 

TECHNIQUE 

The patient, lying flat on his back, removes his 
truss without straining He is taught how to do 
this so that he may' remove the truss for sponge 
baths to keep the skin and pad clean The in- 
guinal region is e.xamined to make sure that the 
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Fig r 4 Transparent ruler with jlidenng'B The pjd 
of the injection truss attached to the perinea) band 
which m turn slides on the abdominal band for adjustmeot 
to right or left This pad covers mtecnal nni, and laguuial 
canal and does not press on symphysis C Test truss ’* 
with moderately thm pad used m most cases It 1$ 1 5 
inches m diameter It 13 shown on the abdominal band of 
short stretch nebbing D Test truss with thicker 
pad on penneal band, for use in heavier subjects More 

S ressure can be obtained with this pad when testing (he 
emu 


caused conAnemenC of the patients in the hospiul 
from a few days to a few weeks Another patient 
wUh symptoms of local pentonuis following in 
jection for recurrent hernia was operated upon 
and a small area of local pentonicis na$ found 

Rice reported n instances in a series of 445 
cured cases, of peritoneal irritation and 66 minor 
complications including s local abscesses It is 
therefore obvious that the injection treatment of 
herma is notdcvoirl of serious and even dangerous 
complications and sequel® in the hands of skilled 
operators As Bratrud savs, ‘ There is a definite 
technique and unless this is learned great harm 
may result This cannot be too stron^y empha 
sized ’ 

\Ithough the literature has apparently been 
quite extensive and comprehensive it still appears 
advisable further to emphasize the fact that the 
injection treatment of hernia is not as simple as 
giving an ordinary hyTiodcrmic injection It 
would appear that the rules for the proper seJec 
uon of cases have not been statM dcfinitelv 
enough for the guidance of those only occasionally 
using the method The indications for the injec 
tion treilment of hernia should be more specific 
and as explained below should be fewer Hernias 
which do not fulfill certain requirements should 
not be injected McKinney advises that ‘the 
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small herma in the young individual offers the 
ideal case for treatment by this method ’ Bratrud 
appears to be too inclusive when he makes the 
statement that "umbilical, indirect inguinal 
direct inguinal, and recurrent hemiai give the 
best results," and in stating further that "laying 
aside the contra indications, it mav be said that 
any inguinal hernia can be treated provided that 
it IS reducible and can be held reduced by a 
properly fitting truss, and provided that there are 
no surgical contraindications’ IVangensteen 
remarks that ‘ the selection of appropriate cases 
IS extremely important The small reducible, tti 
direct henna in the young person with strong 
tissues seems most suitable for this method of 
treatment An anxiety to extend the method to 
cases that present large defects and poor tissues 
results m a large incidence 0/ failures However 
It Still seems advisable to limit the indications for 
the selection of cases even more definitely UTien 
a hernia is a selected’’ one it should be one which 
IS shown by experience to respond consiste-t!\ 
to treaimenl In the author's opinion the injec 
lion treatment of hernia should be limited to the 
small indirect inguinal berma which fulfills the 
indications to be described later Other types of 
hernia may, and occasionally do, yield to treat 
ment The indirect inguinal hernia should have 
a greater prospect of cure because of the length 
and anatomical characteristics of the canal If 
the canal can be obliterated the hernia can be 
cured In most other hernias the success of treat 
ment depends on filling m or covering over the 
weak place in the abdominal wall with a laierof 
scar tissue Scar tissue is weak tissue and will 
become weaker as time progresses particularly 
as atrophv takes place A defect cannot be filled 
or covered with scar tissue strong enough to pre 
vent herniation This is also the opinion of 
Crohn and of Burdick and Coley 


THE SELECTED CASE 

The selection of a hernia for injection treat 
ment at the hernia clinic at the University of 
Illinois depends verv definilelv on the f,.lfi"nvcnt 
of the following positive indications 
I Must be indirect inguinal 
i Must be completeK reducible 
4 Must be held reduced by test truss (see 
Cam) Z? Fig ij ,1 

4 The external ring must be no larger than a 
nickel (2 centimeters m diameter; 

5 The external oblique aponeurosis at the et 
tcmal nng must not be thinned out or ‘hredded 

6 The mgumal canal must be at least i men 
in length 
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Fig 5 At left, 2 eeks following injection of Solution II 
This solution has produced a dense scar of fibrous connec- 
tive tissue, c Reactive v'ascular centers v,a, are seen 
throughout the scar already formed, with others in the sur- 
rounding subcutaneous fat,/ At right, 4 months after in- 
jection of Solution II (thuja mixture) This scar tissue has 
persisted 4 months and is therefore twice as old as that 
described in Figure 4, right The fibrous connective tissue, 
c, show s beginning resorption with fat infiltration,/ How- 



ever, the connective tissue strands show considerably more 
viability and cellularity than those seen m Figure 4, right 
There is also evidence of continued reaction about the vas- 
cular centers, v, indicating that perhaps more scar wiU be 
formed Histologically one may conclude Solution II pro- 
duces more lasting scar than Solution V Since duration of 
scar IS of prime importance, Solution II should be con- 
sidered the best of those solutions which were tested in this 
experiment 


"ard, and ending with the tenth dose one-half 
inch above the external ring The external ring 
IS usually obliterated by this time and is rarely 
treated Ten injections are sufficient for most 
cases Some require 2 or 3 more But when 20 to 
40 are necessary it would seem that the case had 
not been well selected and that operation should 
nave been done 

POST-INJECTION MANAGEMENT 

One month after his last injection the patient 
returns for examination If all is well he remov'es 
ins truss at night for the next month, wearing it 
only during the day If it is still holding satisfac- 
only at the end of this second month he is al- 
owed to remove the truss entirely He is adv-ised 
against only one thing — heavy lifting Otherwise 
At pursue his regular and customary habits 
t the end of the next month, if there is no sign 
0 Erma, he is allowed to go 2 months before be- 
ing examined He is examined at intervals of 2 
months until he has remained free from recur- 

truss has been dis- 
rcled Then he is considered cured 

recurrence AND SCAR ABSORPTION 

. Narnia carefully selected for the injection 

ment is apparently cured at the time of the 
At tn checkup following the last injection 

‘ j m® Prne the truss is discarded both day and 
f .? lour to 6 months later, a small percentage 
hen cases show a weakening at the site of the 
iia, or even an actual recurrence It has been 


noted that those cases which survived this period 
of potential recurrence remained cured This sug- 
gests that absorption of the scar tissue is the 
probable cause of recurrence Animal experi- 
ments confirm this suspicion Recurrent cases 
were given a complete new course of 10 treat- 
ments, usually with satisfactory results Those 
with merely a weakness in the inguinal region 
were given 2 to 4 additional injections 

ANIMAL EXPERISIENTS 

Six different solutions were used in the experi- 
ment The dogs w-ere injected at 6 different 
places on the back and at one point in the rectus 
muscle with each solution No attempt was 
made to determine the immediate effects of the 
various solutions because this has been done by 
other investigators with conclusive evidence of 
their scar-producing effects Proof is not lacking 
that mature scar tissue is formed within 4 to 6 
weeks after the solution has been injected But 
most workers have seemed to be satisfied w-ith the 
knowledge that good scar tissue was formed with- 
in a given time without continuing the experi- 
ment far enough to determine how long the scar 
would last 

Biopsies were made at periods of 2, 4, 6, and S 
weeks, and then at 3 and 4 months The results 
are shown in the summarj- of experimental work 
(Table I), and in the photomicrographs (Figs 4 
and s) In the first biopsies (2 weeks after injec- 
tion treatment). Solution V had produced the 
best early scar tissue, but absorption began as 
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Tjg 4 Left 3 neeks following injection of S(^uticiD\ as 
noted there IS a deposition of dense scar tissue Tlie fatty 
subcutaneous tissue / is shown being replaced by Cbrous 
connective Us ue e which is being formed from the pro- 
liferation of round cells histiocytes and hbrobbsts arising 



about the numerous vascular centers re Right Sweeks 
following mjection of Solution V The scar ti5>ue isnow 
hyaline m chara ter relatively acellular and broken up 
into thm strands Fatty infiltration / uproduciogresorp- 
Hon of the scar 


hernia is being held b\ the truss This ts done be 
fore e\er> injection as a precaution against m 
jccting into a loop of bowel or other possible cort 
tent of a hernial sac. and cannot be too strongh 
emphasiied The first injection ts given deep at 
the internal ring To make as accurate as possible 
the location of the internal ring is the function of 
the transparent ruler with slide ring said nngbe 
mg I centimeter above the edge of the ruler The 
anterior iliac spine and the spine of the pubis are 
spotted with tincture of iodine The distance be 
tween them is measured with th» ruler, the slide 
ring adjusted half wav between, and lodme i> ap 
plied within the ring This definitely marks th^ 
location of the internal ring (Fiys 2 and 3 lUus 
trate the technique) The site of injection is pre 
pared further with tincture of iodine the syringe 
IS loaded with the proper amount (8 minims) of 
solution plus a small amount of air for cleaning 
the needle at the end of the injection 

With the svnnge held vertically the needle is 
inserted perpendicularly through the skin Fhc 
point then tests on the aponeurosis of the external 
oblique which offers firm resistance The intrO' 
duction of the needle through the aponeurosis 
requires enough pressure so chaf a disliocf fact 
of resistance is fell as "oon as the tip of the needle 
hasp'^netrated it The internal oblique and trans 
ver alls muscles roust now be penetrated before 
the internal ring is reached Here the sensation is 
less pronounced than when th^ needle passed 
through the aponeurosis and concentration is 
required to determine exaclh the point at which 
these muscles hav e been penetrated and the trans 
versalis fascia reached It is at this location that 
the solution is to be deposited But first— as 


piraie' There should be at least slight resistance 
to the needle tip if the deep epigastric artery or 
peritoneal cavity have not been entered The 
depth of the needlepoint at the neck of the sac is 
usually between an inch and an inch and a quar 
ter Jn very heavy subjevtsi* is more ^r’n-te 
amount of solution is injectt d slowly If some of 
It enters the sac it may seep into the peritoneal 
cavitv rhiv would cause seven, pain in which 
case the needle should be withdrawn without in 
jcction of more solution If there is no sev ere reac 
lion after a few seconds the remainder of the solu 
(ion IS injected and the air in the sy ringe is forced 
through to clean the needJi* ITus imuccs the 
likelihood of dragging the irritant through the tis- 
sues when (he ne^le is withdrawn and eliminates 
the formation of subcutaneous nodules Theo- 
retically a minute amount of the solution injected 
into the empty sac near its neck would produce 
sclerosis at the most desirable site but injecting 
the entire contents of the s\ ringe at this point 
might cause intrapentoneal complications If the 
patient should complain of abdominal pain during 
the fiisi part of the injection no more of the solu 
tion should be injected at that time Firm pres 
surewith an afeoho/ sponge IS main 2 ned overlie 
site of injection for about jo seconds after removal 
of the needle The patient replaces his iruss with 
out straining 

fKrQt.1. CY A'tD NUMBi-R OF INJtCTIOVS 

Anmjcction is given once a week for ro weeks 
The first 6 are given deep al the internal ring 
The last 4 ate giv eo along the inguinal canal just 
beneath the aponeurosis of the external oWiqoe 
banning ov er the internal ring proceeding dow n 



OPERATIVE TREATMENT OF PES PLANUS 

CHARLES S. YOUNG, M D , F A C S , Los Angeles, California 


I N this paper the view will be held wdth others 
that the foot has but one arch which is a 
segment of a dome. Pes planus wall be con- 
sidered a severe pathological depression of 
this arch rv-ith eversion of the foot, abduction of 
the forefoot, and contracture of the muscles of 
the tendocalcaneus Well known flatfoot opera- 
tions, which have previously been described, are 
of three general tj-pes They are first, arthrodesis 
of one or more of the intertarsal joints, second, 
tendon operations to modify the muscular forces 
ivhich act on the foot, and third, wedge oste- 
otomies of the tarsal bones There may be a com- 
bination of these operations in one operative 
procedure. 

Among the first type of operations, arthrodesis 
of the talona\’icular joint by excision of the articu- 
lar cartilage is the simplest. This procedure has 
a low degree of efficiency so that Soule modified 
It by inserting a bone peg through the na\ncular 
bone into the head of the talus Hoke mortises a 
section of the cortex of the tibia between the ad- 
joining surfaces of the navicular and first cunei- 
form bones after lengthening the tendocalcaneus 
The^ arthrodesis includes the joint between the 
navicular and the second cuneiform bones Miller 
performs an arthrodesis of the navicular-cunei- 
form and the first tarsometatarsal joints In this 
operation he also transplants and shortens the 
tendon of the tibialis posterior muscle. 

As an e.\ample of the tendon operations, plastic 
lengthemng of the tendocalcaneus to relieve the 
contracture of its muscles as a deforming factor, 
IS performed as part of nearly all flatfoot opera- 
tions. However, lengthening of the tendo- 
calcaneus and follow up exercises are not sufficient 
to expect improvement of the arch to any great 
extent 

Lowman combined arthrodesis of the talo- 
naxdcular joint with redirection of the tibiahs 
anterior tendon posterior to the navicular bone 
'n the space between the latter and the talus In 
this operation the insertion of the tibialis an- 
terior was not detached Later he modified the 
procedure by re-enforcing the ligaments on the 
®edial side of the tarsus with a transplant from 
the tendocalcaneus or the plantaris tendon. Lord 
tnodified the Gleich (2) osteotomy of the calcaneus 
to overcome ex’ersion and added x'arious supple- 
mentarx' procedures as indicated Clark per- 


forms wedge osteotomies of the talus in two 
planes with base medial; a vertical one through the 
neck of the bone and the other to include the 
inferior surface. 

The writer has endeavored to work out a simple 
technique which would raise the arch of the foot 
and balance the superimposed weight on its bones 
by postural tonus rather than by an arthrodesing 
operation or by wedge osteotomies. 

TECHKtQUE OF OPERATION 

A plastic lengthening of the tendocalcaneus is 
performed as a preliminary procedure so that the 
anterior end of the calcaneus can be elevated 
when the arch is raised In the operation on 
the foot itself a slightly curved incision wuth 
convexity upward is made on its medial aspect 
from the shaft of the first metatarsal bone to 
the inferior extremity of the medial malleolus. 
The incision should pass superior to the me- 
dial aspect of the naxdcular bone. After the 
skm and superficial fascia are reflected, the 
larger branches of the medial tarsal artery in the 
region of the supenor aspect of the naxncular bone 
should be exposed under the deep fascia and 
ligated The tendon of the tibialis posterior mus- 
cle is temporanly separated with a periosteal 
elevator from its attachment to the inferior sur- 
face of the naxdcular tuberosity. The medial one- 
half of the infenor surfaces of the navicular and 
first cuneiform bones are exposed in this dissec- 
tion A drill hole 6 or 7 millimeters in diameter 
is made vertically through the naxdcular bone 
lateral to the tuberosity from the superior to the 
inferior surface The superior opening of the drill 
hole IS made ox^al in shape with a gouge. A slot 
2 millimeters xnde is made wdth a gigh saxv and 
verj- thin chisel from the dnll hole to the posterior 
part of the medial surface of the naxdcular tuber- 
osity A small gouge is used to make a groove on 
the infenor surfaces of the first cuneiform and the 
naxdcular bones from the insertion of the tibialis 
anterior muscle to the drill hole at its inferior 
end The sheath of the tibialis anterior tendon 
IS e.xposed and incised in its distal 6 or S centi- 
meters After the tendon is freed dowm to its in- 
sertion, It is pulled posterior wdth a button hook 
and thrust through the slot in the naxdcular bone 
to a position in the drill hole and in the groox-c on 
the infenor surfaces of the naxdcular and first 
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earlj as the third biopsj at 6 It will be 

seen that the srar tissue produced b> Solution II 
—the phenol alcohol thup solution— «ras the 
most enduring but that even that scar tissue nas 
beginning to disappear after 3 and 4 months in 
spite of the fact that the material nas still seen m 
the tissues m microscopical sections 
This absorption of scar tissue nRer 4 months 
seems to offer ufBcient ev idence to explain dim 
cal failures which show up between 4 and 6 
months 


SUMUARV AM) CONCLVSIO'IS 

The injection method of treating hernia 1$ with 
u> p obabl) tosiaj Tf ant ha? nerit in certain 
cases cannot be denied Hundreds, if not thou 
sands of phjsicians have adopted it Alanj 
cures have been effected It cannot supplant sur 
g'Tj as a better nethod n the majontj of in 
stances but it has its place, which is in the treat 
ment of small indirect inguinal hernias Other 
hernias should be repaired surgicalh In 3 senes 
of cases carcfufU selected as previously de 
scribed surgical repair would undoabledly have 
a much low er incidence of recurrence than the in 
jection method This experiment would furnish a 
basis for comparison i/m s>ucft a study one houVI 
pick out comparable cases from the series of pa 
tients treated b> operation and bj injection 

This roethod of treatment is not as simple 
and foolproof as the medical and pharmaceutical 
literature would lead one to believe It is not 
without danger ol senous complications even in 
experienced hands 

The ideal injection solution has not jet been 
developed H the saire deP«e progressive scar 


tissue could be produced m the inguinal region 
that IS produced in the lungs of silicosis ca^-es the 
success of the injection treatment of selected 
hernias could probablv be assured An attempt 
to produce such a solution is now being made 
With various silica preparations 
Tbeprjman purpose of th}% report is toempha 
sire the necessitj of following a strict technique 
and carefully selecting the hernias for treatment, 
injecting onl> those hernias which hav e a reason 
able ftpetjanej for cure )evi the bail results fol 
lowing poor selection and ill advised injection 
treatment lead the method into disrepute 
The author i» indehled to Mr L J Rosviter for hi a« 
sistance in (be preparaiion and micrp'etaci ’n of (he mi 
croscopical slides 


BiBiioGrAnn 

btK\e CwKtvcc ] Fa t'l es lo'l nwUO) 
treatment of hernia J \m M V's lojV do 

i8ia-i8is , 

i IlavTRti) \rTIh.R r Tht ambulant trculmenl n 
henna Ann Surg 191, lo^ 

; fiiROtcc C«t J and Prxoiev i InfcUon 

method of treatinj! hernia \nn '•urg ipj 106 

, Croon Natuvx V The injccimn irratmcne of hernia 
J Am VI Ajs ioj, ioS 540 544 
routEB 'J l( Injection freatmenl of ioiT a 1 

Med lOjh 5 4O5 , / 

lUents ( I andVtniTE Ah Injeclion trealmentoi 

hernia California A V\c 1 Med lOjO 4> , 

MckrvNFv JRANXS \n evaluation of the reuitsot 

the injettion tmtment of inguial rtma V n 
^UtB 1957 Ifa 135-343 ,, 

KUE Carlo The injection treatmenl of hernia vnn 


IVanSti^en' 0\\r‘’ir The status of the injection 
(realDient of fiemia It") '917 ’9} Ji> 


■ 



OPERATIVE TREATMENT OF PES PLANUS 

CHARLES S YOUNG, M D , F A C S , Los Angeles, California 


I N this paper the ^^ew will be held with others 
that the foot has but one arch which is a 
segment of a dome Pes planus unll be con- 
sidered a severe pathological depression of 
this arch vith eversion of the foot, abduction of 
the forefoot, and contracture of the muscles of 
the tendocalcaneus Well known flatfoot opera- 
tions, which have previously been described, are 
of three general types They are first, arthrodesis 
of one or more of the intertarsal joints, second, 
tendon operations to modify the muscular forces 
v.hich act on the foot; and third, -wedge oste- 
otomies of the tarsal bones There may be a com- 
bination of these operations in one operative 
procedure 


Among the first type of operations, arthrodesis 
of the talonardcular joint by excision of the articu- 
lar cartilage is the simplest This procedure has 
a low degree of efihciency so that Soule modified 
it by inserting a bone peg through the navicular 
bone into the head of the talus Hoke mortises a 
section of the cortex of the tibia between the ad- 
joining surfaces of the naincular and first cunei- 
jom bones after lengthening the tendocalcaneus 
the arthrodesis includes the joint between the 
navicular and the second cuneiform bones MiUer 
performs an arthrodesis of the navicular-cunei- 
orm and the first tarsometatarsal j’oints In this 
operation he also transplants and shortens the 
endon of the tibialis posterior muscle 
As an example of the tendon operations, plastic 
engthening of the tendocalcaneus to relieve the 
contracture of its muscles as a deforming factor, 
is performed as part of nearly all flatfoot opera- 
ions However, lengthening of the tendo- 
calcaneus and follow up exercises are not sufficient 
0 expect improvement of the arch to any great 
ectent 


Lomnan combmed arthrodesis of the talo- 
navicular joint -with redirection of the tibiahs 
anterior tendon posterior to the nax'icular bone 
ih ®P^ce between the latter and the talus In 
IS operation the insertion of the tibialis an- 
enor was not detached Later he modified the 
procedure by re-enforcing the ligaments on the 
eciial side of the tarsus xvith a transplant from 
® ^^'iciocalcaneus or the plantaris tendon. Lord 
, °®ned the Gleich (2) osteotomj’ of the calcaneus 
oc ercome eversion and added various supple- 
entarx- procedures as indicated Clark per- 


forms wedge osteotomies of the talus m tivo 
planes with base medial; a vertical one through the 
neck of the bone and the other to include the 
inferior surface 

The wnter has endeavored to work out a simple 
techmque which would raise the arch of the foot 
and balance the superimposed weight on its hones 
by postural tonus rather than by an arthrodesing 
operation or by wedge osteotomies 

TECHXIQIXE OF OPERATION 

A plastic lengthening of the tendocalcaneus is 
performed as a preliminar>' procedure so that the 
anterior end of the calcaneus can be elevated 
when, the arch is raised In the operation on 
the foot itself a slightly cuiw^ed incision with 
convexity upward is made on its medial aspect 
from the shaft of the first metatarsal bone to 
the inferior extremitj- of the medial malleolus. 
The incision should pass superior to the me- 
dial aspect of the navicular bone After the 
skin and superficial fascia are reflected, the 
larger branches of the medial tarsal arterj' in the 
region of the superior aspect of the naxncular bone 
should be e.xposed under the deep fascia and 
ligated The tendon of the tibialis posterior mus- 
cle IS temporarily separated with a periosteal 
elevator from its attachment to the infenor sur- 
face of the naxncular tuberositj- The medial one- 
half of the inferior surfaces of the navicular and 
first cuneiform bones are exposed m this dissec- 
tion A drill hole 6 or 7 millimeters in diameter 
is made verticalh- through the naxncular hone 
lateral to the tuberositx’ from the supenor to the 
inferior surface The superior opening of the drill 
hole IS made oval in shape wnth a gouge. A slot 
2 millimeters xvide is made with a gigli saxv and 
ver>' thin chisel from the dnll hole to the posterior 
part of the medial surface of the naxncular tuber- 
osity A ^mall gouge is used to make a groox e on 
the inferior surfaces of the first cuneiform and the 
naxncular bones from the insertion of the tibialis 
anterior muscle to the dnil hole at its inferior 
end The sheath of the tibialis anterior tendon 
IS exposed and incised in its distal 6 or 8 centi- 
meters .After the tendon is freed down to its in- 
sertion, it is pulled postenor with a button hook 
and thrust through the slot in the naxicular bone 
to a position in the drill hole and in the groox e on 
the inferior surfaces of the navicular and first 
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Fig I A Skeleton of the nght fool from the superior 
e pect KhoaiftgposiCton of drill holeeiut slot in (be nancu 
larbone B IlaDUrviemllustutingdrillholeandslolfrom 
this aspect Attention is called to (he shaded area which 
indicates the groove on the inferior surfaces ol the nati 
cuUr and lirtt cuneiform bones 



Fig 3 Casej Pre operative roentgenogramofright foot 



Fig 5 Case 5 Pre operative lateral view of nsht foot 



loJpedlhroughadnllholein the navicular bone r, Tendon 
of tibialis po terior a tendon of tibialis anterior r ‘Tot 
from drill bote to posterior part of medial aspect of navicu 
Ur bone 

cuneiform bones Tuo pronged instruments in 
the shape of the letter V on the end of a rod are 
useful to force the tendon through the slot The 
small chips of bone taken from the slot are re 
placed No retentive sutures are necessai^ be 
cause the tendon is firmlj foed in its new position 
The tendon of the tibialis posterior is replaced 
as near as possible to its original position 
Following the operation, the extremitv is im 
mobilized with a plaster cast from the toes to the 
upper part of the thigh The ankle is fixed in its 
limit of dorsiflexion and the knee m so degrees 
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of flexion. The sutures are removed through a 
window in the cast 2 weeks after operation The 
cast IS removed 7 or 8 weeks after the operation 
to allow firm healing of the tendocalcaneus Ob- 
viously the operation on the foot itself xvould re- 
quire immobilization only a short time after the 
incision has healed. It is important for the pa- 
tient to be taught correct foot posture and gait. 
When walking is started the lateral side of the 
heel of the shoe should be lowered one-eighth 
to one-fourth inch, to prevent eversion strain for 
6 months Resistive exercises should be practiced 
daily in this interval to develop the tibialis an- 
tenor and tibialis posterior muscles 
This operation has been performed on six 
adolescent patients and one adult with satis- 
factory raising of the arch and correction of the 
eversion and abduction of the forefoot in each 
case There has also been symptomatic relief in 
all cases Originally it was thought that the 
procedure would be useful only in adolescents 
Therefore in the pes planus of the adult the opera- 
hon was performed on the right foot only with a 
heel cord lengthening on the left leg The result 
of the flatfoot operation has been so satisfactory' 
that operation on the left foot will be done. 

One patient aged ri years was a mulatto As a 
school boy he complained of aching in his feet 
while standing and walking, and therefore sat on 
a bench while other boys played Conservative 
treatment did not seem to offer much improve- 
n^cnt in such a severe case and therefore the 
operation was performed, although criticism was 
expected for surgical treatment of a flatfoot in one 
01 the colored race However, the result was 
sufficiently good to justify the operation 
In this group of cases there were no xvound in- 
tections However, a hematoma developed in one 
case and the cause was traced to an injury of the 
oranches of the medial tarsal artery during the 
exposure of the navicular bone This is the reason 
or ligating the artery during the exposure The 
■rst patient had more postoperative pain than the 
ethers because the sheath of the tibialis anterior 
endon was not incised far enough in a proximal 
direction to free the tendon This caused painful 
cnsion on the soft parts to which the tendon 
sheath nas attached. 

ETFECT OF OPERATION 

This operation raises the arch of the foot by 
auding the power of the tibialis anterior muscle to 
of the tibialis posterior near the point of 
pnmary insertion of the latter on the nax'icular 
one The tension on the tendon of the tibialis 
nntenor from the position of its insertion, to the 


infenor opening of the drill hole in the nax'icular 
bone, makes it act as a ligament in that part of its 
changed course It re-enforces the first medial 
tarsometatarsal ligament and the plantar navicu- 
lar cuneiform ligament and in that way helps pre- 
vent depression of the arch and abduction of the 
forefoot The physiological effect of the opera- 
tion IS to so balance the muscle power of the foot 
that the weight of the body is sustained by' the 
bones of the arch Postural tonus of the muscles 
IS all that IS required to maintain this balance 
This operation should not be applied until after 
the age of 10 years because prior to that age ossi- 
fication has not progressed sufficiently in the 
tarsal navicular bone If performed before the 
navicular bone is ossified it is necessary' to use 
a mattress suture of heavy chromic catgut to 
bind the two surfaces of the slot m the bone to- 
gether 

When there is a contracture or spasm of the 
peroneal muscles, it will be necessary to perform 
a tenotomy or lengthen their tendons. It is obvi- 
ous that this operation does not apply in most 
cases of rigid pes planus in which there are ar- 
thritic changes in the mtertarsal j'oints 

CONCLUSIONS 

1 Pes planus, not responding to conservative 
treatment, requires operative correction. 

2 The arch may be raised by lengthening the 
tendocalcaneus and by changing the course of the 
tendon of the tibialis anterior muscle through a 
drill hole in the navicular bone to assist the 
tibialis posterior muscle 

3. The plantar navicular cuneiform and medial 
first tarsometatarsal ligaments are re-enforced by' 
this procedure 

4 This operation changes the muscular forces 
w'hich act on the foot, so that the superimposed 
weight IS balanced on the bones of the arch by' 
postural tonus 
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Tig I 4 Skeleton of (he riehi foot from the 5U{>erior 
aspect sho^'>I1B position of drill nole<ind slot in the naviwu 
Urboae G PlantarviO'^ illustrstiagdniiholeamislotfrom 
this a>pcct Attention is called to the shaded area which 
indicates the groove on the inferior surfaces of (he nan 
cular and first cuneiform bones 



Fig » The tendon of the tibiahs anterior muscle is 
hmperfthroughadnllholimthenaiicuhrbone / Tendon 
of tibialis posterior a tendon of tibialis anterior j slot 
froiH dnif hole lo posterior part of weiiiala'pect o/naiicu 
Ur bone 


cuneiform bones Two pronged instruments m 
the shape of the letter li on the end of a rod are 
useful to force the tendon through the slot The 
small chips of bone taken from the slot are re 
placed No retentive sutures are neeessao 
cause the tendon is firmlj fiaed in its new position 
the tendon of the tibialis posterior is replaced 
as near as possible to ifs original positwn 
Following the operation the ertremit) is im 
tnobilired with a plaster cast from the toes to the 
upper part of the thigh The ankle is fixed in Us 
limit of dorsillexion and the knee in so degrees 



Fig J Gives Pre operative roentgenograiiiofriglK foot 




Iig4 Ose J beun/nonlhsjStercpfratw 



Fig 6 Cases Four months after operation 
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of flexion. The sutures are removed through a 
inndoH in the cast 2 weeks after operation. The 
cast is removed 7 or 8 weeks after the operation 
to allow firm healing of the tendocalcaneus Ob- 
wously the operation on the foot itself would re- 
quire immobilization only a short time after the 
incision has healed. It is important for the pa- 
tient to be taught correct foot posture and gait 
When naiking is started the lateral side of the 
heel of the shoe should be loivered one-eighth 
to one-fourth inch, to prevent eversion strain for 
6 months Resistive exercises should be practiced 
daily m this intenml to develop the tibialis an- 
terior and tibialis posterior muscles 
This operation has been performed on six 
adolescent patients and one adult with satis- 
facto^r raising of the arch and correction of the 
eversion and abduction of the forefoot in each 


inferior opening of the drill hole in the navicular 
bone, makes it act as a ligament m that part of its 
changed course It re-enforces the first medial 
tarsometatarsal ligament and the plantar navicu- 
lar cuneiform ligament and in that way helps pre- 
vent depression of the arch and abduction of the 
forefoot The physiological effect of the opera- 
tion IS to so balance the muscle power of the foot 
that the weight of the body is sustained by the 
bones of the arch Postural tonus of the muscles 
is all that is required to maintain this balance 
This operation should not be applied until after 
the age of 10 years because prior to that age ossi- 
fication has not progressed sufficiently in the 
tarsal navicular bone If performed before the 
navicular bone is ossified it is necessar}' to use 
a mattress suture of heavy chromic catgut to 
bind the two surfaces of the slot in the bone to- 


case There has also been symptomatic relief m 
all cases Originally it was thought that the 
procedure vv ould be useful onN in adolescents 
Therefore in the pes planus of the adult the opera- 
tion was performed on the right foot only with a 
heel cord lengthening on the left leg. The result 
of the flatfoot operation has been so satisfactory 
th^ operation on the left foot will be done 
One patient aged n years was a mulatto. As a 
school boy he complained of aching in his feet 
wmle standing and walking, and therefore sat on 
a bench while other boys played Consen'ative 
treatment did not seem to oSer much improve- 
ment in such a severe case and therefore the 


operation was performed, although criticism was 
expected for surgical treatment of a flatfoot in one 
How'cver, the result was 
sumaently good to justify the operation. 

In this group of cases there were no wound in- 
ections However, a hematoma developed in one 
case and the cause was traced to an injury of the 
branches of the medial tarsal artery during the 
exposure of the navdcular bone This is the reason 
or ligating the artery during the exposure The 
nrst patient had more postoperative pain than the 
others because the sheath of the tibialis anterior 
endon was not incised far enough in a pro.ximal 
irection to free the tendon. This caused painful 
ension on the soft parts to which the tendon 
sheath was attached. 


EFFECT OF OPERATION 

operation raises the arch of the foot by 
.5 j § Ibe power of the tibialis anterior muscle to 
f of the tibialis posterior near the point of 
pnmary insertion of the latter on the navicular 
one The tension on the tendon of the tibiahs 
n enor from the position of its insertion, to the 


gether. 

When there is a contracture or spasm of the 
peroneal muscles, it will be necessary to perform 
a tenotomy or lengthen their tendons It is obvi- 
ous that this operation does not apply in most 
cases of rigid pes planus m which there are ar- 
thntic changes in the intertarsal joints 

CONCLUSIONS 

I. Pes planus, not responding to conservative 
treatment, requires operative correction 

2 The arch may be raised by lengthening the 
tendocalcaneus and by changing the course of the 
tendon of the tibialis anterior muscle through a 
drill hole m the nav-icular bone to assist the 
tibiahs posterior muscle 
3. The plantar navicular cuneiform and medial 
first tarsometatarsal ligaments are re-enforced by 
this procedure 

4 This operation changes the muscular forces 
which act on the foot, so that the superimposed 
weight IS balanced on the bones of the arch by 
postural tonus 
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r \ Skeleton ol (he right foot from the superior 
aspect ihou mg position of drill hole ami slot in the Da\icu 
larbone B !lantar\iewiIlustrauiigdn[lholeandslo(from 
this aspect ^Iteation ts called to the shaded area ahieh 
indicates the groove on the inferior surfoies of the navi 
cular and first cuneiform bones 



Fig a TTie tendon of the tibialis antenor muscle is 
toep^ through a drill hole m the na\ icular bone r Tendon 
<rf tibiatis posterior . tendon of tibialis anterior j slot 
from drill hole to posterior part of medial aspect of navicu 
tar bone 

cuneiform bones Two piongeil mstruments in 
the sbape of the letter L on the end of a rod are 
useful to force the tendon through the slot The 
small chips of bone taken from the slot arc re 
placed No retentive sutures ate nr'cesvtrv be 
cause the tendon is firmlv fi\td in its new pos t cn 
The tendon of the tibialia posterior is replaced 
as near as possible to its original position 
Following the operation the ettremit} is im 
mobtitted wuh a plaster cast from the toes to the 
upper pan of the thigh The ankle is fixed m its 
limit of dorsiflevion and the knee in ao degrees 
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universally successful in many cases Even in 
those rarer unfortunate cases in which the in- 
fection has been bilateral, an uneventful clini- 
cal course followed the removal of both sub- 
maxillary salivary glands R,\Lpn Colp 

DISRUPTION OF WOUNDS AND 
POSTOPERATIVE HERNIA 
ARE PREVENTABLE 

O NE of the requisites for a good sur- 
I geon IS still sound anatomical knowl- 
edge I may be wrong in my opinion 
that three is a growing tendency to drift awaj' 
from the old school idea of the necessity for a 
profound anatomical training as a stepping 
stone to good surgerj*^ Twenty years ago an 
article entitled “Anatomical Approach to the 
Long Bones” was published in one of our lead- 
ing surgical journals Though an apparently 
uninteresting subject it immediately attracted 
wide attention It said that “ the average gen- 
eral surgeon knows the anatomy of the abdo- 
men but so rarely operates upon the extremi- 
ties that he has forgotten the anatomy of these 
regions ” This was near the truth, but I ques- 
tion the statement to the effect that surgeons 
know the anatomy of the abdominal wall, or 
possibly they know the anatomy but at least 
they do not respect it if one can judge from the 
complications and sequel® of abdominal oper- 
ations which can be traced to unanatomical 
abdominal incisions 

One IS impressed by the modern surgeon’s 
knowledge of the anatomy and function of the 
abdominal viscera and the skillful and exten- 
sive operations performed upon them, at the 
same time one is amazed at the complete dis- 
regard of the abdominal wall in making an 
approaching incision The success of the skill- 
fully done operation is often marred by dis- 
ruption of the wound or a postoperative her- 
ma In an effort to eliminate these complica- 


tions there has been expended by the profes- 
sion no lack of effort and discussion directed 
to the repair of the abdominal wound irrespec- 
tive of structures damaged, with the result 
that suture material has been condemned and 
a different technique in closure proposed 
From a study of the records of 9,000 con- 
secutive abdominal incisions for disruption 
and hernia^ it is quite evident that those in- 
cisions planned upon anatomical lines can be 
depended upon and should be preferred It is 
general knowledge that the wounds which 
cause so much dissatisfaction are the vertical 
upper abdominal incisions, and still they con- 
tinue to be made and continue to result in her- 
nias and disruptions The hernias result in 
disability and repeated operations and the 
disruptions have a mortality of 35 per cent 
The surgeon who would be horrified by seeing 
the quadneep muscle or the Achilles tendon 
cut across their fibers does not hesitate to cut 
the posterior sheath of the rectus muscle across 
its fibers wdthout realizing that this structure 
is the tendinous continuation of the internal 
oblique and transversus muscle The suturing 
of tendons elsewhere may result in end-to-end 
union if their corresponding muscles are put 
at rest in a relaxed position But since the 
lateral abdominal muscles are respiratory mus- 
cles they cannot be put at rest, and if vomit- 
ing or coughing occur tremendous strain is 
thrown upon the sutured tendons which must 
give way in spite of any suture technique 
which may be used Due to the action of these 
muscles the tension upon the upper abdomi- 
nal wall is m a transverse direction If the 
posterior sheath is split transversely in the 
direction of its fibers, even across the hnea 
alba, the wall is not weakened If the rectus 
muscle is retracted and preserved, as in the 
Sloan incision, the structures do not tend to 
separate, and disruptions and postoperative 

*J Am M Ass , 1939, 112 122 
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IKCATMENT OF DEEP INFEC- 
TIONS OF SUBMAXIUj^RY 
TRIANGLE 

I NFECTIONS of the cellular {issues of the 
dao! of the mouth deep to the $ubm4T 
illarv salivatj gland, mcorrectl) called 
lyd^Mg’s angina present a gra\e surgical con 
ditton tn which energetic and radical treat 
ment is essential Thc'-t patienti. as a rule are 
estrcmelj ill The> are suffering not onij 
from a profound tOTemia of a virulent ‘Spread 
vng cellulitis but al 0 from the disastrous 
mechanical effects of an edematous submaxil 
larj salivjrj gland pressing against tbelaUrai 
pharyngeal mil and indirectly against Iht 
farjnt Tfte diagnosis presents 170 dilScuUies 
The skin o\er the submaxillar} region while 
edematous anti brawny, is rarely reddened 
The swelling is stony hard and fluclitation is 
seldom obtained because the submaallary sal 
i\ary gland with its Jo«cly adherent super 
facial leaflet of the deep cer\ ical fa«cia presents 
a dense uit\ lelding barrier to the deep sup 
puration which is present The mouth is par 


IMIH opened with great difficuk} Forced 
mosement of the protruded tongue, which is 
elevated and parfiaf/j fared is painful E\ 
ammation of the mucous membrane of the 
floor of the mouth rex eals that tt la brawny 
indurated, edematous and tender 

There is no doubt that a number of these 
deep infections which are mild m character 
sutjside spontaneously under conservative 
treatment, but if the climcaf condition of the 
patient ij, not improved within 24 hours im 
mediate surgery is indicated 

if the published mortalitv of 40 per cent in 
thi> ivpe of case is to be defimlrfv lowered 
either the local buccal incisions, or the median 
on«* extending from the under surface of the 
tbtn to the hycud bone must bed«cont/«ufd 
These incisions neither insure immediate and 
free drainage of the inftcted area nor stop the 
progress of the infection This can be accom 
plishcd onlv by the extirpation of the sub 
maxdhr} «aJnary gland undir local anM 
thesia 

This gland automatically biocks the free 
drainage of the cellular tissues of the sub 
lingual, the submaxillary and the retroman 
dibular spaces following its removal with 
the division of thi mylohyoid muscle at nghi 
angle to its fiber, the resultant cavitv is 
loosely packed ^ftcr operation the chdugt is 
dinraatic Thtre is immediate definite im 
provement which li progres ne The patnnt 
feels distinctly better swallowing ticomcs 
easier and dyspnea invariably disappears 
The floor of the mouth aoon loses its inflamed 
appeaTUnct 

Removal of the submaxillar} salivary gland 
m jnfectioos of the floor of the mouth has been 
used routinely since 1922 and has been found 
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universally successful in many cases. Even in 
those rarer unfortunate cases in which the in- 
fection has been bilateral, an uneventful clini- 
cal course followed the removal of both sub- 
maxillar}' salivary glands. R \Li>n Colp. 

DISRUPTION OF WOUNDS AND 
POSTOPERATIVE HERNIA 
ARE PRE^'ENTABLE 

O NE of the requisites for a good sur- 
i geon is still sound anatomical knowl- 
edge I may be wrong in my opinion 
that three is a grouang tendency to drift away 
from the old school idea of the necessity for a 
profound anatomical training as a stepping 
stone to good surger}' Twenty years ago an 
article entitled “Anatomical Approach to the 
bong Bones" was published in one of our lead- 
ing surgical Journals Though an apparently 
uninteresting subject it immediately attracted 
^ade attention It said that “ the average gen- 
eral surgeon knows the anatomy of the abdo- 
oien but so rarely operates upon the extremi- 
ties that he has forgotten the anatomy of these 
regions " This was near the truth, but I ques- 
tion the statement to the effect that surgeons 
now the anatomy of the abdominal wall, or 
possibly they know the anatomy but at least 
t ey do not respect it if one can judge from the 
complications and sequela; of abdominal oper- 
ations which can be traced to unanatomical 
abdominal incisions 

One IS impressed by the modern surgeon’s 
oowledge of the anatomy and function of the 
a dommal viscera and the skillful and exten- 
sive operations performed upon them, at the 
same time one is amazed at the complete dis- 
regard of the abdominal wall m making an 
approaching incision The success of the skill- 
u y done operation is often marred by dis- 
ruption of the Wound or a postoperative her- 
uia It! an effort to eliminate these complica- 


tions there has been expended by the profes- 
sion no lack of effort and discussion directed 
to the repair of the abdominal wound irrespec- 
tive of structures damaged, with the result 
that suture material has been condemned and 
a different technique in closure proposed 
From a study of the records of 9,000 con- 
secutive abdominal incisions for disruption 
and hernia^ it is quite evident that those in- 
cisions planned upon anatomical lines can be 
depended upon and should be preferred It is 
general knowledge that the wounds which 
cause so much dissatisfaction are the vertical 
upper abdominal incisions, and still they con- 
tinue to be made and continue to result in her- 
nias and disruptions The hernias result in 
disability and repeated operations and the 
disruptions have a mortality of 35 per cent 
The surgeon who would be horrified by seeing 
the quadneep muscle or the Achilles tendon 
cut across their fibers does not hesitate to cut 
the posterior sheath of the rectus muscle across 
its fibers without realizing that this structure 
IS the tendinous continuation of the internal 
oblique and transversus muscle The suturing 
of tendons elsewhere may result m end-to-end 
union if their corresponding muscles are put 
at rest in a relaxed position But since the 
lateral abdominal muscles are respiratory mus- 
cles they cannot be put at rest, and if vomit- 
ing or coughing occur tremendous strain is 
thrown upon the sutured tendons which must 
give way in spite of any suture technique 
which may be used Due to the action of these 
muscles the tension upon the upper abdomi- 
nal wall 15 in a transverse direction If the 
posterior sheath is split transversely in the 
direction of its fibers, even across the linea 
alba, the wall is not weakened If the rectus 
muscle is retracted and preserved, as in the 
Sloan incision, the structures do not tend to 
separate, and disruptions and postoperative 
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hernia do not occur The fact that dunnt, a 
period of 10 years preservation of the pos 
tenor rectus sheath has resulted m no defec 
tive rvounds as compared to an etpcnencc of 
5 per cent disruptions and 6 per cent abdom 
inal hernias when the usual upper abdominal 
vertical incision in which the posterior sheath 
was cut across Us fibers, gives us the author 
itj to condemn the unanatomical vertical in 
cision As previously stated “Disruption of 
wounds and postoperative hernia in the upper 


abdomen with the distressing consequences 
can be almost, if not completely, eliminated 
bj the use of carefully made anatomical in 
cisions As a rule, busy surgeons are impa 
tient to revch the diseased or^an and n^ent 
the extra time and attention neressary to make 
anatomical incisions but the ease of closure, 
the feeling of security m regard to the wound 
and the added comfort of the patient more 
than compensates for the extra effort ' 
Albert 0 Siscleto 
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REVIEWS OF NEW BOOKS 


T he Complcat PedialriciaiP by Davison is a sec- 
ond and completely rewritten edition of a book 
which appeared first in 1934 and which was received 
with enthusiasm by pediatricians and men in gen- 
eral practice throughout the country The author 
has made use of a unique method of presenting the 
subject In his preface he states that the book was 
compiled with its emphasis on symptoms and signs 
as clues rather than on description, in the hope that 
it would be of value from a practical point of view 
The book is divided into 13 chapters Symptoms 
and diseases are discussed m the first 7 chapters 
divided on the basis of the anatomical system chiefly 
involved and arranged in the order of their fre- 
quency The first chapter, for example, is devoted 
to the “Respiratory Group” because in pediatric 
practice the largest incidence of disease is in this 
group 

These 7 chapters are followed by a very complete 
chapter on “Laboratory and Other Procedures Fre- 
quently Used in Pediatrics,” a chapter on “Nutri- 
tional Requirements, Feeding and Diets,” and chap- 
ters on “ General, Fluid, Oxygen and Physical Ther- 
apy, and Pediatric Nursing,” “Growth, Develop- 
ment and General Care of Children,” “Physical 
Examination, ” and “ Drugs and Prescriptions ” In the 
front of the book immediately following the preface 
the author gives instructions for the proper use of 
the book These instructions are necessary because 
use of the text would be difficult without knowledge 
of the meaning of all the reference numbers so 
freely used 

The book is designed to be a quick reference book 
for the practitioner, the student, and the teacher of 
pediatrics, and one that can be carried easily and be 
available when needed for purposes of diagnosis, 
therapy, and general information It is a book that 
fills a very definite need in pediatrics and the present 
edition IS a great improvement over the first 

A H Parmelec 

N a compendium of 95 pages entitled Maternal 
j. tare Complications,' the American Committee on 
Maternal Welfare, Inc , has presented the essential 
facts relative to the 3 major causes of maternal mor- 
talitv, VIZ toxemias of pregnancy, obstetric hemor- 

>The Compleai Pedimrician, Practical, Divcxostic, Thera- 

EEITR , AXD PeE\ ESTI\ E PEDIATRICS POR THE UsE OF MeDICAL StD- 

IsTERXES, General PRAcrmo'tERS, and Pediatricians Bv 
w ilbur C Dandsod, M A , D Sc , M D 2d m ed Durham, N C 
DuU UnncrsitJ Press, igjS 

t M \TERNAL C ARE Complications, the Principles of Management 
,, r Some Serious Complications Arising during the Antepartum, 
Intr ARTLM, A^ Postpartum Periods Approced b> The American 
lommutcc on Maternal Welfare Inc Prepared b> R D XIusse>. 
\[ u PI Williams, M D , and h H Falls, ,MD F L Adair.MD, 
l,litor Chicago, 111 The Unnersitj o! Chicago Press, 1538 
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rhages, and puerperal infection The importance of 
prenatal care, the early recognition of toxic symp- 
toms, and the institution of proper therapy are 
stressed under the toxemias Under hemorrhages, 
the causes, early and late, are outlined and the type 
of treatment indicated in each condition is suggested 
The prophylactic phase in the treatment of puerperal 
infection is naturally stressed 

There is little in this manual that cannot be found 
in any standard textbook of obstetrics, however, its 
brief, simple method of presenting these subjects 
will make it valuable as a quick ready reference for 
the practitioner when he is confronted with the prob- 
lem of managing any of the above mentioned com- 
plications The w’ldespread distribution of this book 
would be of great value to the practitioner. 

Chester C Doherty 

H ELLNER’S recent monograph. Die Knochen- 
geschwitelsle,'- is the fruit of a ten year study of 
the bone tumors at the Surgical Clinic m Muenster 
In 200 pages he discusses the tumors that involve 
the skeletal system under 4 general divisions Ap- 
proximately one-half the book is devoted to benign 
and malignant tumors of osseous origin Then be- 
nign and malignant tumors of non-osseous origin 
that arise in close association with bones, such as 
those arising from the vascular system and marrow 
elements, are taken into consideration The third 
major division is devoted to those tumors that de- 
rive their origin from the soft parts, mucous mem- 
branes, and fistulas and secondarily invade the 
bones The so called periosteal fibrosarcoma is 
placed in that category The last section is allocated 
to the various metastatic tumors of bone The sub- 
ject matter is presented from the clinical, roent- 
genological, and pathological points of view 

Hellner makes a plea for the standardization of 
the nomenclature of bone tumors The author em- 
phasizes the fact that diagnosis of bone tumors rests 
upon the correlation of the clinical observations, the 
roentgenological studies, and the pathological ex- 
amination of the tissues Tribute is paid to the 
Registry of Bone Sarcoma of the American College 
of Surgeons for its important contributions The 
photographs, photographic reproductions of x-ray 
films, and photomicrographs with which the text 
IS extensively illustrated are excellent A compre- 
hensive bibliography is appended The book 
can be recommended as a concise review of the 
present knowledge of bone tumors 

Frank E Stinchfield. 

■Die KNocmNGESCHiraELSTC B3 Dr med habil Hans Hellner 
Berlin Julius Springer, 1938 
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BOOKS REC£IVED 


Books reuejved are acknouled^ed in this deoaitmeot 
and such ackno»Iedj,Tnent must be regarded asa suffiuent 
retom foe the courtesy of the sender Seiections wifl be 
made for review in the interests of our readers and as 
space permits 

Tvo Results tv tut. TBCAtatvr or GtsrRii. CavetR 
AV AvttYTICtl. blUDv AVD StSTISTlCAt SLt\rs OT SlTlT 
\EARS OF SURCICAI TREAiitEvr By Eduard M Liv 
ingston B St M D and George T Pack B Sc M D 
k ACS With a foreword by Bauman C Crowell M D 
New Vork and London PaulB Hoeber Inc 1539 

A Treatise os the Surcilai TEcnviQtrc op Oio 
RHJVOLAEY scotooY By Georges Portmann Collabo 
cators II Retrouvey J Despons P Leduc and C JIar 
tinaud Translation by Pierre lioJe 'ID Baftunore 
William Vi oodt Co 1939 

AwotVA Pfccroats Nerve Pathvyavs Pjiysiouicv, 
SYifPTOirtTOiooY AND Treaiuevt By Heyman R 
MiUer M D Baltimore The Williams i Wlftins Co 

iglQ 

TitF CitvirAt OtACsosis 0 ? Sweiuncs By C E 
Cornean BA V D , F R C S fLng) BalUmore The 
Williams S. WdJema Co 

AsSOCUtMV rOR RESEAROt IV NeRVOLS AND MENTAI. 
Dt&eA E Aol ($ of a Senes of Research lublications 
Ttse CiKutATtoN <3P the Bpacv avo Spival Cord a 
Syupo iuU os Bu>oo Supply The Pcoceedmei of (he 
hisciatiem hnt Vork DKei^ber i? and »8 ipjt Bal 
timore The Williams & Wilkins Co 1018 

OtstROiSTSstiNAi Dysposctmv By Barton Arthur 
Rhinehart AB MD IittltRock Arkansas Central 
Pnntmfc Co 193; 


pBipy CoDNCJt AlEwt « KESEAgen Col \cil Special 
Report Series No 3? AppESDraris A Statistical 
Stody By Matthew a oung and W T Russell London 
Ills Majesty’s Stationery OiEcc 1939 

Tae Medical Awual a \ear Book of Treatwem 
AND pRACttttovER s IvDEY Fifty Seven th A esF 1959 
Snslol John AA right & Sons Ltd London Simpkm 
Marshall Ltd 1939 

ISTRACRAMAt TlIIOES Of IvfaNCY AND ClnlDHOOy 
By Percival Bailev AJ D Douglas A Buchanm M D 
and Paul C Bucy AID Chicago Illinois The Uniiersity 
of Chicago Press 1939 

laYsiOLOcr of the Uterus wiT/r Cuntcal Corre 
tATfOirs By Samuel R Af Reynolds \l.A PhD With 
forewords by George W Corner MO and Robert T 
Frank MO FACS New A ork and London Paul B 
Hoeber Joe 1930 

LEHEBLCn DER ROfVTf F-roJ^dNOATIR By H P 
Scbinr AA Baensch and I 1 nedl 4th enl rev ed Vol 1 
— SmEtr A-ol r— IvvEBe Oscake Leiprig Georg 
Ibieme 1939 

AEsTMk CinStRCIl IlfEM rRIkOVA Aot 37 No I 
anda'3 Ed/tedbyProf I>/aaiii<}fi Unmgrad Imspckt 
Karla Libknechta 44 log 4( 1939 

OxroRD AteDiCAL 1 usLitAriovs The AlORPnouwt of 
THE BRACBTAL PLLWS Writ A NOTE ON Iltfc IeCTOSAL 
MuSetP Avo ITS Tevdov Tuist By AAilfrcd Harris 
AID FRCP New Aork and iofldon Ot/ord Univer 
sitylress 1939 

The lifvsioiooT and PHmtACOLOot o» the piili 
T tRY BoOA Aol 11 By H 1) Van D^lie Cl esgo 
Illinois The Lnivtnily of Chicago Ptes 1939 
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OBSTETRICAL DII FICOLTIES AFTEP 
INFANTILE P AR ALA SIS 

1 N investigation of the ob tetneal diflicultier in 
Zi patient "ho have had infantile paraljus in 
■C ^ under uav at the Hospital for Joint Di eases, 
123d Street and Madi on Avenue m New \ork 
Citj This studj 15 being pjesued under a grant 
from the National Foundation for Infantile Jaral 


y 18 For a proper evaJuatjo/J jt rs ev ent/aJ that as 
many cases a possible be obtain'*! for study and it 
ts neceNsar> therefore for the investigators to con 
(act a large number of physicians throughout the 
Lountry . 

Dw Saraael } leinberg and M T Itornitz at the 
above menttoned address woald appreciate hearing 
from any phy sictan w ho has a know ledge of anv ca'es 
of this tvpe 



CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 

Howard C Naifziger, San Francisco, President 
George P. Muller, Philadelphia, President-Elect 

Committee on Arrangements 

Thomas A Shallow, Chairman; L Kraeer Ferguson, Secretary 


PRELIMINARY PROGRAM FOR 1939 CLINICAL CONGRESS 


T he surgeons of Philadelphia, under the 
leadership of strong and representative 
coininittees, are planning to present a 
program of operative clinics and dem- 
onstrations for the twenty-ninth annual Clinical 
Congress of the American College of Surgeons that 
wiU cover aU phases of the clinical activities of this 
great medical center. During the five days, Oc- 
tober 16-20, the clinicians at the five medical 
schools and more than 40 participating hospitals 
will demonstrate to their guests the latest ad- 
vances in surgical technique and operative pro- 
cedures A preliminary schedule of the operative 
clinics and demonstrations at the hospitals and 
medical schools appears in the following pages 
The program will be revised and amplified during 
the months preceding the Congress Clinics will 
be held on the afternoon of Monday, October 16, 
and the mormngs and afternoons of each of the 
following four days 

In addition to the ample and well-arranged 
schedule of operative clinics at which the tech- 
mque of a wide variety of surgical procedures will 
be demonstrated in the operating rooms, the com- 
mittee has arranged a senes of non-operative chnics 
in many of the large hospitals for the presentation 
of important work being done m many special 
fields There will be demonstrations and exhibits 
covering general surgery, genito-urinary surgery, 
neurosurgery, fractures and traumatic surgery, 
obstetncs and gynecology, broncho-esophagol- 
°gyi plastic and faciomaxillary surgery, surgery 
of the bones and joints, thoracic surgery, ophthal- 
mology and otorhinolaryngology These programs 
are being so correlated that the visiting surgeon 
rnay be assured of the opportunity to devote his 
time continuously, if he so desires, to clinics deal- 
ing with the special subject in which he may be 
most interested The final program wiU be pub- 


EXECUTIVE COAIMITTEE 


Thomas A Shallow, Chairman Chevaher L Jackson 
L Kraeer Ferguson, Secretary Richard H Meade 
William Bates Thaddeus L Montgomery 

W E Burnett T T Nicholson 


Ed« ard L Campbell 
J Montgomery Deaver 
Everett H Dickinson 
Gilson C Engel 
Theodore R Fetter 
Kenneth E Fry 
Ralph Goldsmith 
Francis C Grant 
Robert H Ivy 


John Paul North 
Hubley R Oi\ en 
Frankhn L Payne 
Warren S Reese 
Frederick R Robbins 
Thomas J Ryan 
Calvin M Smyth, Jr 
Margaret Sturgis 


fished and classified according to the various spe- 
cialties m order to aid the visiting surgeon m the 
selection of the chnics which he desires to attend. 
A complete detailed chnical program will be posted 
m the form of bulletins at headquarters each after- 
noon for the succeeding day and published in 
printed form for distribution each morning 
The annual meeting of the governors and fel- 
lows of the College will be held in the Rose Garden 
of the Bellevue-Stratford Hotel on Thursday af- 
ternoon at I "30 o’clock Reports on activities of 
the CoUege will be presented by the officers and 
chairmen of the standmg committees 
The attention of fellows is called to the meet- 
ings of three important state and provincial com- 
mittees to be held on Wednesday in the Palm 
Garden on the first floor of the hotel as follows 
Judiciary committees, 9-30 a m , Credentials com- 
mittees, 10 a m , Executive committees, ii a m. 

The showing of surgical motion picture films 
which so faithfully depict clinical features of ma- 
jor interest to surgeons will be continued at this 
year s Congress It is planned to present an en- 
larged program of both sound and silent pictures 
at daily exhibits m the Palm Garden of the head- 
quarters hotel 
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Books received are aclnovvledged id this department 
and sj b a Lna«-leigjnenl muat 6c tvgsVed as » lutBcient 
return for the courtesy of the sender SelectHUu will be 
made for review id the interests of our readers and as 
space p rmu 

End Resulis iv the TBetniEsr or G«T*ic Cavcer 
av AvttvricAL StLDs a\q 'irtmtictt Sir\e« oy Siyw 
V i4»s o? Ss«C7C4i T*eiTj/i\r By Girard Ir* 
ingstoo B Sc MD andCeorjeT Jack BSi 'fi> 
r VCS With a forenord by Borttnan C Oowellt M D 
New York and I-ondon lauJB ijorber Jnc 

\ Treatise on the Siscicai TErtjviQtE or Oro 
EHlvoiAavvoOrocy By Ceoms Porfmann CoJLtba 
ritots tt Retrouve> J Despona 1 1-edue and C Mar 
tmmd Translation by Pierre \ioIe M D Dallimore 
VrilUamUnodi-Co ijjj 

Anuina Pectoris ^EavI: Pathivays Pitrstoiocr 
SvupTOjiAioiocY AVt> Treatmest By lleyman R 
Miller D BallufKif* The VUUiams 4. \\ittins Co 
toil 

Thb CtiNtcAL DiwNOsis OR S"ttM'cs By C E 
Corrigan BA MD PRCS(fcng) Baltimore The 
W ilUam* &. W ilkios Co 1939 
Aast^tAtlOV ro* RESParcK in VERlOtS AN» AftSTAt 
I>1»EA r \oI iS of a Series of Research 1 ubkations 
TBI ClRCPlAHON or THE BRAIN A'T) ^WNst CORO A 
^vttROkiVtc ON Ctooo Soppty The I roceeding? •>( (he 
Association Ncu Aork December ar and sS 1937 6jl 
timore The \Ailliams AAOkins Co >136 
OAStROiNTESTiNAL DysRiNCUO' Ry Barton Arthur 
RhmebatL \U MD Little Rotl- Arkansas Central 
Pnittmi Co /9J9 


Privy Council Mi oical Rlsuasch Coisai *-peml 
Keport Senes Ko 233 AppenPicitu a hTAtisncAi 
Study By Vfatthew Aoungacd 'A T Russell Icindon 
His MaTesly** Stationery Oihee rp30 

TAte UeoiCM Avvt At a AeaR Book op Tetatiient 
AND PRActmovER s Imjex Fifty Seventh A eat ig^g 
Bristol John Wright S. Sons 1/td London himpktn 
AIsfsFa*! Ltd 1939 

tvTRACRAMAL Tumors op Intancv and Chilohoijd 
By I ercival Bailey MD Douglas V Buthanan MI) 
aodPau/L Buej MP Chicago Wnois T> Uo/tc'sity 
of Chicago Press 1939 

favstacasY or tKi. Veems kith CctMCAt Corse 
tAWONs BvSimu IS M Rcjnrfds M A Th D AViih 
forewords by OeorEe A\ Corner AI D ind Robert T 
rraok MD F\CS New York and London Paul B 
Hoetier Inc 1910 

LERKBUen PER kOCNTCtNDlALNOSTtX By H K 
Srhuu.AV Baensch and F fnedl athenl rev ed Aol t 
—StetEtT \ol — Innere Ordase Jeiptig Ceoij. 
rbieme 1939 

\EStVrK CniRUROIJ imem rwSovA \ol S7 ‘'0 » 
andt-i rdiledbyProf Djan61id#f Lf Bingrad I ro prkt 
Karla Libkncchta 44 log 44 1939 

0<roRo M edical] lolications Tac MoaPHOLOby op 
THE BRActriAt PixUb «mi A NoJi ON THE Pectoral 
Mlscle and rr» Ttvnov Tvust By lAii/red llarn< 
AID FKCP New a ork and London OvIordUniver 

y\te«e *>39 

The imsiotocv aeo Pharuicv/louV op the Itto 
tary Body \ol ll Bv 11 D Van D>ke Chcago 
Illinois The Universiiy ol nneago Press ipjo 
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OliSTETRICAL DIfFLCULTIES ArXfcR 
INFANTILE PaRAUSIS 

A n irvesli^dlion of the obstetrical ditfcufties m 
patients uho have had infantile paralysis is 
k u'lder V av at the Hospital for Joint Di eases 
lajd htreet and Jladi on Avenue in Nen Aork 
Cit> This study I being pursued under a grant 
<L<jnv the National Foundation for Infantile laral 


>sis For a proper evaluation it is e venlial that a 
many casev as possible be obtained for study and it 
i» oectesjry therefore for the investigators to con 
tact a lar^ nomher ol phtsitians throughout ine 
country . 

Dr Samuel KleiobetB and 'I T Hocwit. at the 
above menijonei) address would appreciate hearing 
from any physician v hohasal ciowledgeofanj cases 
01 this type 


PRELIMINARY PROGRAM FOR 1939 CLINICAL CONGRESS 
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Le conducted an adimmstrative panel round table 
discussion in which an eSort will be made to cover 
as many aspects of hospital administration as pos- 
sible with particular emphasis on maintenance 
of high professional standards, current economic 
problems and trends, and other timely subjects 
A special feature of the hospital conference will 
be a meeting of hospital executives on Tuesday 
evening when the program wall deal witli the fu- 
ture of the voluntar}' hospital, training of hos- 
pital administrators, etc. 

At a joint session with the Association of Rec- 
ord Librarians of North America the subject of 
medical records will be considered from the stand- 
points of the various specialties of medicine and 
surgery. 

There will be ample opportunity during the 
Congress for the visitors to inspect the hospitals 
in Philadelphia and vicinity 

ADVANCE REGISTRATION 

The hospitals and medical schools of the Phila- 
delphia area afford accommodations for large 
numbers of visiting surgeons, but to insure against 
overcrowding, attendance at the Congress will be 
hmited to the number that can be comfortably 
accommodated at the clinics The limit of attend- 
ance will be based upon the results of a survey of 
the operating rooms and laboratories of the 
hospitals and medical schools to determine their 
capacity for visitors It is expected, therefore, that 
those surgeons who wish to attend the Congress 
will register in advance. A registration fee will be 
required in order to proidde funds with which to 
meet the expenses of the Congress A formal 
receipt will be issued to each surgeon registering 
in advance which is to be exchanged for a general 
admission card upon his registration at head- 
quarters during the Congress. This card, which 
IS not transferable, must be presented in order to 
secure chnic tickets and admission to scientific 
sessions. 

A resolution adopted by the Board of Regents 
provides that the registration fee for fellows and 
endorsed jumor candidates shall be $5 00, that 
no fee for the 1939 Congress shall be required of 
initiates (class of 1939), that the fee for non- 
fellows attending as invited guests of the College 
will be $10 00 

As in previous years, admission to chmcs and 
demonstrations at the hospitals will be controlled 
by means of clinic tickets, which plan provides an 
efficient means for the distribution of wsiting 


surgeons at the various clinks and assures against 
overcrowding. The number of tickets issued for 
any clinic will be limited to the capacity of the 
room in which the presentation is held. 

HEADQUARTERS — TECHNICAL EXHIBITION 

Headquarters for the Congress will be estab- 
lished at the Bellevue-Stratford Hotel where there 
are unusual facilities for accommodating the 
Congress. The Grand Ballroom, Garden, Clover 
and Red rooms and other large rooms on the first 
and second floors and the roof have been reserved 
for scientific exhibits and conferences, registra- 
tion, clinic ticket bureaus, bulletin boards, ex- 
ecutive offices, etc. Thus, the activities of the 
Congress will be centralized under one roof. 

The techmcal exhibition will be located in the 
Ballroom and adjacent rooms on the second floor 
The registration and clinic ticket bureaus, to- 
gether with the registration desk, wiU be centrally 
located on that floor. The bulletin boards, on 
which the daily clinical programs will be posted 
each afternoon, will be distnbuted through the 
exhibit rooms Leading manufacturers of surgical 
instruments and supplies, x-ray equipment, oper- 
ating room lights, hospital apparatus of all kinds, 
ligatures, dressings, pharmaceuticals, and pub- 
hshers of medical books mil be represented in the 
exhibition 

PHILADELPHIA HOTELS AND THEIR RATES 

In addition to the headquarters hotel, the 
Bellevue-Stratford, there are many first-class 
hotels mthin a short walking distance, providing 
ample hotel facihties at reasonable rates. It is 
suggested that reservation of hotel accommoda- 
tions be made at an early date at the following 
hotels which are recommended by the committee: 


AdelpVia, i3tli and Chestnut Sts 
Barclay, Rittenhouse Square, E 
Bellevue-Stratford, Broad and Walnut Sts 
Benjamin Franklin, gth and Chestnut Sts 
Colonial, tith and Spruce Sts 
Drake, rsia Spruce St 
Majestic, Broad St and Girard Ave 
Philadelphian, 39th and Chestnut Sts 
Ritz Carlton, Broad and Walnut Sts 
Robert Morns, 17th and Arch Sts 
Spruce, r3th and Spruce Sts 
St James, 13th and Walnut Sts 
Sylvama, Jumper and Locust Sts. 

Walton, Broad and Locust Sts 
Warwick, 17th and Locust Sts 
Wellington, igth and Walnut Sts 


Minimura rate 
mth bath 
Single Double 

53 8 s Ss-so 

4 SO 7 00 

3 8s S SO 

3 8s S-So 

2 SO 3.8s 

4 00 6 00 

2,50 4 00 

2 7 S 4 40 

3 SO 6 00 

2 50 3 50 

r so 2 30 

2 75 4 SO 

3 00 s 00 

2 SO 4 00 

4 SO 7 00 

4 00 6 00 


SURGIRV, GYNfCOLOGV AND OBSTETRICS 


SClENIIflC SiSSIoNi 

The scienti&c sessions wiU include certain new 
features introduced at the Congress in recent 
jear< which have met with des succcsa The 
schedule of midday panel discussions has been 
greatly extended in order that a larger number a 
the visaing surgeors rosy have an oppor*^anitv 
to participate 

On Monday the initiates will assemble tn the 
Palm Garden at 1 1 a m in order that the offiuals 
of the CoUege may meet tbew and cTphm jn some 
detail the aims and objecbves of the program of 
the Cffll‘^e 4t this ssrre seas/on, the felhwshp 
roll will be signed by th'- ini'sates In the e\e 
ning, the Presidential Meeting and ConvocflUon 
will be comhIn'^i and at thia time the new ofliuers 
inaugurated and the initiates received into Wlow 
ship Dr Howard C Maffziger, of Sin Frwiasco, 
Hid deliver the pre ideaitsl address and «}i>tm 
guished surgeons from foreign countries will be 
introduced 

Scientific meetings mil be held w Irvine Ha/l 
of the University of Pennsylvania on Tuesday 
U edneaday and Thursday ev enmgs in which med 
leal men will co ooeraie mtb the surgeons la pre 
seating various phases of the interesting subjects 
which have been selected for preseBtation 

tn £orT!V“f years, afternoon svinposia have 
been arranged on the -ubyects of cancer, fcactures 
and traumtic surgery urology, obstetrics and 
gynccologv and thomc surgery A special fej 
tuie of program includes a senes of clinical 
dcmomtiations to be held at headquarten each 
nwrovng for those visitors interested la the sub 
yecls of ophthalmology and otorhinolaryngology 
The subcommittees in charge ol these special at 
rangements are also planning ercen>iv e pn^rams 
of operative chnics in surgery of the eye ear, nose 
and throat to be held in the hospitals each after 
noon Programs for speasi evening session^ ef 
these groups are being prepared for luesdsv and 
Thursday evenings 

The ojdd.iy panel di-ctxs iocs have become of 
such major interest as a feature of the Congress 
that the senes for this year's meeting niB incmde 
V j such Sessioas The program will the 

formal and informal discussion of subjects mmoie 
restricted fields than would be susceptible of treat 
ment in the general meetings Attlodante at 
these conferences mil necessarily be restricted to 
the capacity of the rooms m which they wiU be 
held Outstanding authorities have co-opemted 
wiih the College m the presentation of each one 
of the selected subjects and will lead direct and 
participate in these di cusstons The geneml plan 
to be Mowed is that the leader v-iU present the 


mhtect to bedtscussed withm a ten minute period 
and selected men will discuss various phases 0/ 
these topics briefly after which general discussion 
/rom the floor will be ejicoyraged 
The program committee has aimed to include a 
selection of niatcn,»l at tbe^e various '■lentific 
meetijigs which wifl mike itpossib/c for aff of the 
general surgeons and surgical speciohslsatteRdwig 
the Congress to learn of the newer developments 
in theif respective specialities 

G&ADtfAlB TSVJMSC EOS STJSCEPY 
foltowiflg the annual meeting of the feilows 
scheduled for Thursday alteraoon, there will be a 
conference on graduate training for surgery at 
j Oo p m Raising the standards of surgery has 
been apninary purpose of the Amencas Colkie 
of Suigeons since its organiration This will be 
accomplished thnjugh the present program of the 
College which has stimulated added interest in 
this subject on the part of all its fellows and a 
laigc number of approved hospitals The Col 
lege Committee on Gradua'e Traminf for Sur 
gety wiB pie«“nt its report of activities for the 
year through Its chairman Dr Dadash Phemia 
ter, ol Chicago Also at this time, the list 0! hos- 
pitals approved for graduate trmning for surgery 
in the United States and Canada will be announced 
Leaders in the field of graduate medical education 
will present and discuss at length the varous 
phases and problems of organrwtioa and condi*cl 
ol graduate training for surgery This es on 
shuoW be of \ ital interest to the entire fellow ship 
of the College and many prs-"tical surest oas 
Hill be ofiered lor developing the needed S/SU 
tnauc supervision, preceptorship and guided in 
structwn for y oung surgeons 

aoseiTAL coseEREScLs 
TTe twenty first annoal Hospital Standardira 
Uon Conference will op^n the Clinical Congress 
'M/b.a. session in the Rose Garden at the Bellevue 
Stratford Hotel on Alonday mornmgat 10 o do k 
O ffinal announcement of the approv ed list 0/ fios 
pitals for jp39 'rail be nede at this session 
OnMondayaftercoon andonTuesdav Ifednes 
day and TTiur-day, both mornings and ei winfes, 
an latcresUrg program of papers round table con 
fwrences and practical demonstrations, au aeaiing 
with various problems related to effiaeno i" *he 
hvpttal wiil he presented For UednesdJv and 
'nmisdT.y &{t«nc«’vs at certain local hospitals 

there art planned demonsuations in admimstra 

ti\e and technical ptotedures which « ij be of 

grevivnlttvattotheho pitalvwion: 

pital conference on Tuwdav afternoon there will 
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MEMORIAL HOSPITAL 
James Leidian — 9 Thyroid operations 

AIETHODIST EPISCOPAL HOSPITAL 
Calatn M Smyth, Je and staff — 9 30 Operations 

MISERICORDIA HOSPITAL 
B R Bertram and E Garvin— 9 Operations 
George P Muller, F Mogavero, and F T McGinnis 
—9 Operations 

AIOUNT SINAI HOSPITAI. 

Benjamin Lipshutz and staff — 9 Operations 

NORTHEASTERN HOSPITAL 
Joseph J Toland — 9 Operations 

PENNSYLVANIA HOSPITAL 
Walter E Lee and staff — 9 Operative and dry clinics 

PHILADELPHIA GENERiM. HOSPITAL 
L K Ferguson and William E Erb — 9 Operative and 
dry clinics 

Staff — 2 Symposium on biliary and gastric diseases 
L K Ferguson Biliary surgery 
Truman G Schnabel Medical aspects of biliary dis- 
ease 

Ernest Burville-Holmes X-ray aspects of biliary 
disease 

W Wayne Babcock Gastnc surgery 
William Egbert Robertson Medical aspects of gas- 
tnc disease 

Herman Ostrum X-ray aspects of gastric disease 
William Brody Use of gastroscope in gastric disease 

PRESBYTERIAN HOSPITAL 
Edward B Hodge, Ernest G Williamson, and Lynn 
M Rankin— 9 Operative and dry clinics 

PROTESTANT EPISCOPAL HOSPITAL 
I M Boykin and staff — 9 Operations 

ST CHRISTOPHER’S HOSPITAL 
Henry Knox, John Wolf, and Dr Martin— 10 Pedia- 
tnc surgery 

ST JOSEPH’S HOSPITAL 

V G Burden — lo Operations 

ST LUKE’S AND CHHDREN’S HOSPITAL 
Desiderio Roman, R W Larer, H K Roessler, A W 
Hammer, John Boiver, and staff — 9 Operations 
J W Post — 9 Roentgenological examinations 
0 F Barthmaier — 9 Pathological and bacteriological 
demonstrations 

ST MARY’S HOSPITAL 
W J Ryan and J J Cancelmo — 9 Operations 

V R Manning — i Proctological clinic 

ST VINCENT’S HOSPITAL 
J J Cancelmo — 9 Cryptorchidism, its reduction by 
operative measures 

TEMPLE UNIVERSITY HOSPITAL 
Wayne Babcock, G Mason Astley, W Emory 
Burnett, and J Norman Coombs — g Operations 
n Edward Chamberlain and staff — 9 Radiological 
clinic 

William A Steel and C Howard McDevitt — 2 Gener- 
al and emergency surgery 


WEST JERSEY HOMEOPATHIC HOSPITAL 
H Wesley Jack and staff — 10 Operative clinic Chole- 
cystectomy and appendectomy 

WOMAN’S MEDICAL COLLEGE HOSPITAL 
J Stewart Rodman and staff — 10 Operations 

WOhlEN’S HOMEOPATHIC HOSPITAL 
Lawrence Goldbacher— 3 Rectal surgery 

Wednesday 

ABINGTON MEMORIAL HOSPITAL 
Staff — 2 Operations 

BROAD STREET HOSPITAL 
A B Webster and T. C Geary Operations 

BRYN MAWR HOSPITAL 
Arthur E Billings and Charles H Harney — g 
Operations 

CHESTNUT HHL HOSPITAL 
William B Swartley, S Dana Weeder, Edward F. 
McLaughlin, and William Swartley Rinker — 10 30 
Operations 

COOPER HOSPITAL 

Paul M Mecray, I E Deibert, F W Shafer, and 
R S Gamon— 9 Abdominal and thoracic surgery, 
operative and dry clinics 

FITZGERALD-MERCY HOSPITAL 
Basil R Beltran— 9 Operations 
Alexander E Burke — 9 Operations 

FRANKFORD HOSPITAL 

Benjamin H Chandlee and Ralph W Lorry— 9 Oper- 
ations 

GERAIANTOWN HOSPITAL 
Charles F Mitchell, Walter E Lee, Harry E Knox, 
and Thomas M Doitos— 10 Operations 

GRADUATE HOSPITAL OF UNIVERSITY OF 
PENNSYLVANIA 
Walter E Lee — 9 Operations 

George M Piersol, Dr Griffith, and Walter E Lee 
— 10 Dry clinic Calciffed constncting pericarditis, 
medical and surgical aspects 

Joseph T Beardwood, Jr , Joseph C Yaskin, and 
Walter E Lee— ii Symposium Pancreatic adenoma 
■with hyperinsuhmsm, metabolic, neurologic, and surgical 
aspects 

Collier Martin — 2 Lymphogranuloma venereum 

HAHNEMANN HOSPITAL 
G a Van Lennep— 9 Operations 

HOSPITAL FOR DISEASES OF STOMACH 
Sherman A Eger — 9 Clinic 

Herbert R Hab'thorne, Wilbur W Oaks, and Paul H 
Neese— 12 Clinic 

HOSPITAL OF UNWERSITY OF PENNSYLVANIA 
E L Eliason and staff — 9 Operative and dry chnics 
L K Ferguson and Dr Loefflad— 2 Vancose vem 
clinic 

Staff of Harrison Department of Surgical Research— 2 
Recent advances in pre- and postoperative treatment 



PRELIMINARV CEINICAL PROGRAM 

Arranged in tiie Foixow-ing Subdivisions General Surgery, Obstetrics and Gyvecoioca 
Surgery of Bones and Joints, Geniio Urinasy Surgery, Fractures and Traumatic Sur’ 
GERY, Thoracic Surgery, NEUROsuRGERY.BROvaio-EsoPiiAcoLOCY Plastic and FAcroMAxiiuRY 
Surgery, Ophtnalmolocy, OioRinNOLARYNCotocY 


GENERAL SURGERY 


Monday 

HOSPITAL FOR DISEASES OF STOMACH 
IrancisA Mant 2— i Ciimc. 

ASIERlCAV ONCOLOGIC HOSPITAL 
John VA BRAusmiD And GOrsqv (asticiuko CAnccr 
of breast operations and demonstratioa of cases 
JEFFERSON HOSPITAL 
Hekrv K MoirtER— * Tberapeutics in surger) 

MOUNT SIVAI HOSPITiAL 
Moses Beursyd and staS—t is Operations 


PENNS^U AMA HOSPITAL 
DjeViUr C Jvivc— J ^nal ueatbeva 
S^uvel Bradbury — 4 Surgical followup and group 
practice. 

WIILADLLPHIA GEVER.AL HOSPITAl 
Hubuy R Owen Joa-v Paul Nortb and Lewis C 
Manges— t jo Oceratite and dry cboics 
Staff of Radiological Department— « Tumor clinic 
I S HSELCSU— < Maoagemenc of blood bank at Phib 
delpbu Cenerai Ifospitai 

PvSPt M Lewis and ttaS— 3 30 Treatment of varicose 
veins and complicatioas 

iTETSOV HOSPITAL 

RopestS Alston C E ScHWARr; and Troy Marwn— 
t Operauons 

CaklF KoENto— j Xrayclimt 

TEYIPLE UNIVERSITY HOSPITAL 
Carroll S AAgioni— r Dermatological and syphilologi 
cal demonstrations 

WilUauA Steel 30 d C Howard 'IcDxvitt— a Gen 
eral and emergency surgery 

Harry Z IlrasiniAN Harry E Bacon and stafl— 3 
Proctological clinic 


WEST JERSEY HOMEOPATHIC HOSPITAL 
H Wesley Jack and staff— t Operative clmic Clwlecys 
lectomy 

Tuesdav 


ABINGTON MEMORIAL HOSPITAL 
John Eislan Discuasion on the chemistry «d surgery 
AMERICAN OVCOLOt IC HOSPITAL 
George M DqeraNCE J « BRANsriEio and Tbsie 

RicE A. Botiie Cancer ofrectunj operauonsaodoeiii 

onslratioo of cases . . , 1 1 

Joseph McFarland Cancer oI rectum palhoiogicai oein 
onstraiiod 


BRYN MAWR HOSPITAL 
John B Fuck and FREDESitk R Robbins— 9 Oper 
ations 

)Iax Stbuicla— r Surgu-al patioiogy 

CHESTNUT HILL HOSPITAL 
John F MeCtossEV Javes A Lebmav J M Eutey, 
J« aodjoavj Shobsr— 10 Operations 

FITZGER.ALD MERCY HOAPITAL 
Jastes a Kelly— 0 Operations 
TBowasJ Ryaa— 9 O^niions 


FRANkFORD HOSPITAL 
Lotus D Enclerth— 9 Operative sod dry clinic 
GERMANTOWN HOSPITAL 
Epwaro B Hodce Wjluau B SnABrLev Robebt S 
Alston and SteRben D Welder— < 0 Operations 

GRADUATF HOSPIT.AL OF UNIVERSITY OF 
PENNbY VANIA 
ttiiUAJS Bates— 9 Operatiocii 
John C Howell and I 1 Copadse— » i Operations 


HAHNEMANN HOSPITAL 
A B Webiibr— Q Operations 

UOSPITll FOR DISEASES OF STOMACH 
HerbcbtR IlAivTHORirE WitBunW Oars andPAtill 
Neese— 9 Clifiic 

HOSPITAL OF UNIVERSITY OF PENNSYT-VANIA 
I S RAWirr and staff — 9 Operative and dry clmits 
bJiary tract diseases 


JEANES HOSPITAL 


serologicai diagnosis of cancer 

A M Vx.ri J*. The rapid diagnosis of irrsn tissue 

Hoke W aio(oce Thr control of pain of tdisneed «’ 
cer »ith irradiation , , 

G A ttarreoMB Presentation ol treated oraiiesio s 


JEFFERSDS HOSPITAL 
Charles F Nassav— ii Operations oard walks 
(eorceP MCLLEE-i Operations 
J Hall Alien and Benjsictn Hasseil -3 Proctologic 
curgerf 

LANKLNAU HOSPITAL 

D B FYesyter j Montcomesy Deavei and D» 
Mabtjn— 9 Operative and dry dimes 


mo 
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JEFFERSON HOSPm\L 
Thomas A Shallow and staff — rr Operations 
Hobart A Retmank— 2 iMedico-surgical problems 
J Hath Auxn and Be^-jamin Haskett.— 3 Rroctological 
operations 

JEWISH HOSPITAL 
Frank B Btock— 9 Operations 

3HETHODIST EPISCOPAL HOSPITAL 
Catttn M Smyth, Jr and staff — 9 Operations 

MISERICORDIA HOSPITAL 
B R Beltran and E Garttn— 9 Operations 
Gforge P IHtjtlee, F I^Iogavero, and F T McGinnis 
— 9 Operations 

MOUNT SINAI HOSPITAL 
Benjajun Lipshutz and staff— 9 Operations 

PENNSATLVANIA HOSPITAL 
Walter E Lee and staff— g Operatu e and dry clinics 

PHILADELPHIA GENER.AL HOSPIT.H. 

Louis D Englerth, S Dale Spotts, and Hugh Robert- 
son — 9 Operative and dry dimes 
L K Ferguson and William E Erb— 9 Operations 
Staff — 9 Symposium on metabolic diseases 
EnnARD S Dillon Surgical complications of diabetes 
melbtus 

William H Erb Diabetic surgerj' 

Robert G Torrey Medical aspects of disease of ihy- 
loid gland 

Patrick A McCarthy Surgery of thyroid gland 
Staff — 2 Symposium on cancer preceded by follon-up 
cancer cbnic 

Staff — 2 Symposium on general surgery 
Laurence Curtis — 2 Plastic repair after malignancj 

PRESBYTERIAN HOSPITAL 
Eldridge L. Etiason, Frederick Bothe, and John Paul 
North — 9 Operative and dry clinics 

PROTESTANT EPISCOPAL HOSPITAL 
E T Crossan and staff — 9 Operations 

ST CHRISTOPHER’S HOSPITAL 
Henry Knox, John Wolf, and Dr Martin— 10 Pedi- 
atric surgery 

ST JOSEPH’S HOSPITAL 
C S Herrman — 9 Operations 
L D Englerth — 10 Operations 
V R Mannixo — 2 Proctological cimic 

ST LUKE’S AND CHILDREN’S HOSPITAL 
Desiderio Roman, R W Larer, H K Roessler, A W 
Hammer, John Bou'er, and staff — 9 Operations 
J W Post — g Roentgenological evaminations 
0 F Barthmaier— 9 Pathological and bacteriological 
demonstrations 

ST MARY’S HOSPITAL 
J J Toland, Jr — 9 Operations 

TEJIPLE UNH'ERSITY HOSPITAL 
W Wayne Babcock, G Mason Astley, W Emory Bur- 
nett, and J Norman Coombs — 9 Operations 
W Edward Chamberlain and staff— g Radiological 
chnic 

Wan AM A Steel and C Homard McDe\ttt— 2 Gen- 
eral and emergency surgery. 


WEST JERSEY HOiMEOPATHIC HOSPITAL 
H. Wesley Jack and staff — 10 Operative clinic Repair 
of hernias 

H Wesley Jack and staff — i Operative clinic Carci- 
noma of breast and appendectomy 

WOIMAN’S HOSPITAL OF PHIL.ADELPHIA 
Calitx M Smyth, Jr and staff— 9 Operations 

Friday 

ABINGTON IHEiMORIAL HOSPITAL 
Staff — 2 Operations 

AMERICAN ONCOLOGIC HOSPITAL 
George 51 Dorrance, W S Nem comet, and J W 
Branseield Cancer of mouth, operations and demon- 
stration of cases > 

BRYN 5IAWR HOSPITAL 
Walter E Lee and T JIcKean Downs — 9 Operations 
COOPER HOSPITAL 

Paul 51 5 Iecrav, I E Deibert, F W Shafer, and 
R S Gamon— 9 General, abdominal and thoracic sur- 
gery, operative and dry cbmes 

FITZGERALD-5IERCY HOSPITAL 
BAsa R Beltran— 9 Operations 
Alexander E Burke— 9 Operations 

GERMANTOIVN HOSPITAL 
Charles F Mitchell, Walter E Lee, Harry E Knox, 
and Thomas 51 Dov.-ns— 10 Operations. 

GRADUATE HOSPITAL OF UNIVERSITY OF 
PENNSYLVANIA 
Walter E Lee— 9 Operations 
Walter E Lee and Henry LEROYBocKus—ti Gastro- 
intestinal clinic 

HAHNE5IANN HOSPITAL 
Thomas L Doyle— 9 Operations Plastic and general 
Henry S Ruth— 2 Demonstration of sacral caudal 
block 

James D Schofield and staff — 2 Operations 

HOSPITAL FOR DISEASES OF ST05IACH 
Herbert R Hawthorne, Wilbur W Oaks, and Paul 
H Neese— 9 Clinic 
Francis A 5 Iantz— t Clinic 

HOSPITAL OF UNIVERSITY OF PENNSYLVANIA 
E L Eliason and staff — g Operative and dry dimes 
L K Ferguson, Dr Shiffer, and Lester H Herge- 
sheimer — 2 Lesions of the anus and anal canal 

JEFFERSON HOSPITAL 
P Brooke Bland— 9 Operations 
James L Richards, Thomas J Costello, and David 51 
Farrell — 9 Operations 
Clyde Spangler— 10. Ward rounds 
Lewis C Scheffey and William J Thudium— if3o 
Uterine cancer foilon-up dime 
Jacob Hoffman — 12 Endocrinological dime 
Norris W Vaux and Hobart A Reimynn— 12 Sym- 
posium Pulmonary complications in obstetrical and 
surgical practice 

George P 5 Iuller and staff — ri Operations 
Staff— I Regular meeting of tumor dime, department of 
neoplastic diseases 


SURGERY, Gynecology and obstetrics 


JEFFERSON HOSPITAL 
George P Mwler and staff— ti Operations 
Tbomas A Sh^U-OW— 2 Operations Co)oa and rectuin 
JEWISH HOSPITAL 
RAtPii GoLDSiOTit— 9 Operations 
Moses Bedrend— a Operations 

LANKENAU HOSPITAL 

GeorgeP Muleer GilsonC Evcei, JosephO Keuei, 
and Hans May— 9 Operative and dry cLrics Plastic 
and faciomasiUary operations by Dr Alay 

MEMORIAL HOSriTAL 
Brcce L Fleuing— g Operations 

SIETlIODrST EPISCOPAL HOSPITAL 
George] Scbwahte and staff— ro Operations 
MISERICORDIA HOSPITAL 
James A Reely and D C Geist— 9 Operations 
P£NLSyL\AVIA HOSPITAL 
JoitN B FitCK and staff— 9 Operatue and dry chotcs 
pAOl A Bishop— 2 Acute intestinal obstruction with 
K ray diaecosis and specul reference to the Abbott tube 
WiuiAuA WoiFrandRtJSSEuLuiNTOv— 4 Chemica) 
control of surgical patients 

PHILADELPHIA GENERAL HOSPITAL 
W Wayne Babcock— 9 Dryclmie 
William Leumov— 9 Operative dime Call bladder dis 
ease 

JOBxO BowT* JohnC Borns andlL*RjivB TIuchtev 
BES o— 9 Eabibiton the use of No ooooo catgut 10 sur 
eery management of spreading peritonitis due to per 
forated appenduc nilh special reference to the u>< ol 
convalescent lyophibae serum 
Hevry S Rpm— 9 Choice of anesthetics in surgeiy 

IRESBATERIAN IIOSPIT/AL 
William Barts James B Masov andJoiwC Howeit 
9 Dry clinic 

PROTESTANT EPISCOPAL HOSPITAL 
M L Allen — g N rav therapy of inflammafioii further 
eepenence 

I M Boykin —9 Problems in gall bladder surgery 
R L Layton— 9 Amputation in diabetic gangrene 
R H JIeade Ja — 0 Acute pancreatiiis 
ST JOSEPH S HOSPITAL 
Charles F Nassal— 10 Operations 


ST LUKES AND CHILDRENS HOSPITAL 
DtSiBEaio Roman R W Larer H K Roessler A TV 
Hammer John Bo«er and staff— 9 Operations 
J W Post— 9 Roentgenolojncal examinations 
O F Basthmaieb— 9 Pathological and bacteriological 
demonstrations 


ST MARA S HOSPITAL 
A P Keegan— 9 Operations 

STETSON HOSPITAL 

WiluamT Eiusandj K MAMS-ra Operations 

CabeT Koekic— s Niayclinc 

Roberts Alston C E Scbwartz and T bov BIabtw— 
1 Operations 


TEMPLE UNUERSirV HOSPITAL 
W Wayne Babcock G Mason Astlev W Emory Bcb 
KETT and J Norman Coombs— 9 Operations 
W Edhars Chamberlain and staff— 9 Radiolo ical 
cbntc " 

TVnztAuA STE£i,andC Howard McDemtt— 2 Oen 
ttal and twttgtnty surgery 

llABRY Z IIiBsmtAV Harry E Bacon and taff— 3 
Pfoctological clinic 


WOMEN S HOMEOPATHIC HOSPITU. 

R TV Larer— 9 Operations 
TTiiuahL Martin— I Operations 
C L baoLLfcN'BERCCR— t Operations 

r/iursdav 

atwncton memorial hospital 

DufOvB PrElfEER and staff— 2 Dry clinic Peptic ulcer 
aud its surgical complications 


BRI-N MAWR HOSPITAL 
Ralpii S Bromer — 9 N rav conference 
J SrewART Rodman and M-an P Parker— 930 Opera 

CHESTNUT HILL HOSPITAL 
WouamC SsEznAN L H Hercesreimex HansMav 
and If P MacNeal— 10 Operations 
Frederick K Alexander— n Intra abdominal hernia 
X ny studies 

COOPER HOSPITAL 

Paul M Mecray I E Deibert F W Shafer and 
R S Gamon— 0 General surgery and fractures op 
entive and dry clinics 

riTZOERTLD MCRLV HOSPITVI 
Jambs K Keiiy— 9 OpetatwM 
Thomas J Ryan— 9 Operations 

FR-ANKFORD HObPiriVL 
Charles P Nassai— 9 Operations 


GERMANTOWN HOSPITAL 
Eduardo Hodoe William B Sbartixy Robert 
Alston and Stefiifn D Weeder— 10 Operations 
GRADUATE lIOSriTVL Of UNIVERSm OF 
rCNNSV LVANU 

HebDert R fUuTuoRNt— 9 Operations 


HAHVFJJANA HOSPITAL 
TVieMamL SitAis— 9 Operations 
HOSPITAL OF UMVERSm OF PEVNSAXVANIA 
I S Raa-din and staff— 0 Operatise and dry clmic gss 
tno lalestinal disorders 


JFANBS HO'JPITAL 

toscOE M Teahan HokeWaumock and Clarence a 
Whcicomb— 9 Operations Abdoinino penntal 

tion of reLlum excision of carcinoma of bladder im 
plantation of radon for carcinoma of mouth 
Itaff— x» Dry clinic . , . 

W S IlAsrfNCS A renew of proposed methodA of sero- 
logical diagnosis of cancer 

A hi PWF jR The rapid diagnosis of fresh “'we , 
Hoke VVaumwk The control of pain of advanced 

cancer with irradiation i—.^n. 

O A WnitcoMB Presentation o' treated oral lesio s 
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Hokl Wammock The control of pain of advanced can- 
cer Mth irradiation 

G A Whitcomb Presentation of treated oral lesions 

JEFFERSON HOSPITAL 
P Brooke Bland— 9 Gynecological operations 
Harry Stuckert — 10 Obstetncal rvard rounds 
JohnB Montgomery — 12. Postoperative follow-up clinic 
J B Bernstine and George B Bland— 12. Demonstra- 
tion of vaccine prevention of puerperal sepsis 
Mario Castallo — 12 30 Organization and conduct of 
obstetrical chnic for the treatment of syphillis and 
gonorrhea complicating pregnancy, results in ten years’ 
experience 

KENSINGTON HOSPITAL FOR WOAIEN 
Staff — 9 Gynecological operations 

PENNSYLVANIA HOSPITAL 
Norris W Vadx and staff — 9 Operations and demon- 
stration of cases 

Norris W. Vadx and staff — 2 Demonstration of Lying- 
In Hospital technique and procedure- 
Spotswood Robins Admission of patient and assign- 
ment to accommodation 
J Vernon Ellson Prenatal care 
Craig Wright Mdckle Special clinics 
Robert M Shirey Preparation of patient for labor 
Ross B Wilson Observation of patient in labor 
Clieeord B Ldll Delivery-room set-up, obstetncal 
technique and procedures 

John C Ullery Care of the patient immediately post- 
partum. 

Robert A Kimbrough Care of the patient throughout 
puerpenum while in the hospital 
F Sidney Dunne Follow-up and end results 
Pendleton Tompkins Out-patient clinic 
Ralph M Tyson Care of the nenborn 

PHILADELPHIA GENERAL HOSPITAL 
C A Behney — II. Dry dime Gynecological 

PRESBYTERIAN HOSPITAL 
George M Laws, James P Leivis and Donald Riegel— 
2 Gynecological operations 

PRESTON RETREAT 

JohnC Hirst — 2 Demonstration of methods, results and 
clinical sigmficance of studies of Vitamin A in pregnancy 
as indicated by visual purple estimation from the 
Feldman Adaptometer, surgical demonstration of tech- 
nique of puerperal sterilization from first to fifth post- 
partum day by means of Pomeroy tubal ligation sterili- 
zation through the PfanncnsPel incision under local 
anesthesia, surgical demonstration of the new Pfannen- 
stiel-B C Hirst-Kerr extraperitoneal cesanan section 

ST LUKE’S AND CHILDREN’S HOSPITAL 

Warren Mercer, Leonard Averett, and staff — 9 Oper- 
ations 

ST VINCENT’S HOSPITAL 
William F Morrison — 10 Female gonorrheal clinic, 
administering cautery and eidiibition of cases iihich have 
been cauterized 

STETSON HOSPITAL 

Stephen E Tracy and staff — 9 Gynecological dime 

WOMEN’S HOMEOPATHIC HOSPITAL 
F L Hughes — 9 Gynecological dime 


WOMAN’S HOSPITAL OF PHILADELPHLb 
Margaret Castex Sturgis and staff — 9 Gynecological, 
stenhty, operative and dry dimes 
Alberta Peltz and staff— 9. Prenatal clinic 


Wednesday 

AMERICAN ONCOLOGIC HOSPITAL 
Stephen Tracy, A Vaughan Winchell, and Emmet 
CiccoNE Cancer of cervix, operations and demonstra- 
tion of cases 

BRYN MAWR HOSPITAL 
James L Richards- 9 Gynecological operations, suspen- 
sion of uterus and hysterectomy. 

CHESTNUT HILL HOSPITAL 
Edward A Schumann and Clayton T Beecham— 9 30 
Operations 

FITZGERALD-MERCY HOSPITAL 
W Benson Harer — 9 Gynecological operations 

FRANKFORD HOSPITAL 

George Hanna, Jr and Wallace Martin — i 30 Oper- 
ative and dry dimes Obstetncal 

GRADUATE HOSPITAL OF UNIVERSITY OF 
PENNSYLVANIA 

W R Nicholson— 9 Gynecological operations 
Collier Martin — 2 Lymphogranuloma venereum 

HAHNEMANN HOSPITAL 
Leon Clemmer and Neivlin F Paxson— 2. Obstetncal 
operations 

HOSPITAL FOR DISEASES OF STOMACH 
Francis H Eaton— 2 Urethral lesions in women 


HOSPITAL OF UNIVERSITY OF PENNSYLVANIA 
Carl Bachman and staff — 9 Obstetncal operations and 
demonstrations 

Douglas P Murphy and Paul 0 Klingensmith— 2 
Round table discussion The relative importance of 
disproportion and inertia uteri in failed trial labor 


JEFFERSON HOSPITAL 

Brooke M Anspach, John B Montgomery, and staff— 9 
Operations 

ThaddeusL Montgomery, Mario Castallo, and Clyde 
Spangler — 9 Operations 

Arthur First— 12 Endoenn factors in the litahty and 
development of the fetus 

Abraham Rakoep- 12 Nen methods in the titration of 
prolan and estrin; results of such titration m normal and 
compheated pregnancies 

L G Feo— 12 Studies in the parasitology and bacten- 
ology of the vagina 

Leopold Goldstein— 12 Glycogen content and acidity 
of the vagma m pregnancies and its complications 

MEMORIAL HOSPITAL 

A W VOEGELIN— 2 Gynecological operations 


AlRiHUUls r EPISCOPAL HOSPITAL 
L C Hamblock and steff — 9 Obstetncal operations and 
deinonstration of Cald^ell-^Iorton apparatus for nelvi- 
ograpny. ^ 



Iti 4 


SURGERY, G^^ECOLOGY AKD OBSTETRICS 


JEWISH HOSPITAL 
NoiUtAJj S R0Tascu7U>— 9 OperJlions 
IlEVsy Tituen— 9 Gastroscopic clinic 

L^KENAL HO^MT/iL 

Georcp P Munfcfi Orisov C ENcei Joseph O Ktt 
ZEt snd Haks ilAY— 9 Operative and dry eiTn.#^ 
Plastic and fariomaaillary operations bv Dr May 

AIEMOKUL HOSPITAL 

James LEtniAtf— 9 Operations. 

MISERICORDIA HOSPIPAL 
J A KtUvaadD C G« 7 sr— 9 C^rafions 
T J R»AV— 9 Operations and sywposmni on peripheral 
vascular disease 


ST LXncES AND CHILDREN S HOSPIT\L 

DE<ID£« 70 Roj£tV R IP iASE* }{ K ROES iER A H 
Hamueb John Bower and staff— 9 Operations 
J tt Post— 9 Roentgenoloiiral examinations 
O F BARTHMAffis— 9 Pathological and bacteriological 
demonstrations 


ST S HOSPITAL 

P A McCajithy— 9 Operations 
} A Feu-VaBdE II \\eiss— 9 Operatoos 


STETSON HOSPITAL 

JVitUAStT Eixisandj K MABss-tr Operations 


MOUNT SINAI HOSPITAL 
BeaMMTV LiKine ard staff— 9 Operatims 
Moses Behsevb and staff— r t5 O^raiion* 

PENNSTLVWr^ HOSPITAL 
^ FiiCE and staff— p QperR tn rand dry dmw 
Plirt^DELPHIA GENIRAL HOSPITAL 
Patrick \ McCasthy— g Operative Red dry clinics 
B P Wiouann— Radium and * ray therapy 

PRESemRIAN HOSPITAL 
Henrv P BrOivti and ORvrttE L Kite— 9 Operative 
sad dry clinics 

FROraSr-lVT EPISCOPIL HOSPITAL 
I Si OovTtrv and staff— 9 Operationa 


TEMILE UNlVERSm HOSPITM. 

11 nxirws BablOlK G Masov Astiey « EuOsr 
BtrRHETT and J NpRsM't CoostsS— 9 Operations 

It Eowarc CHAMSsaLAJ'r and staff— 9 Radiological 
clioic 

CAMOtz S JVy/CHT— I)em 9 ta}'V>cJ} ajid 
eal dimes 

UitUutA STEEtandC Howasp McDzvjrr— * Cen 
♦ral sod eicergcncv surgery 

IlARar Z Miessman and Harry E Bacon and ataff— j 
PfOetntoocal chn« 

\VfcST JER!>E\ H0'1E0P\TIHC HOSPITAL 

JI Wesley Jack and staff— m Operative clinic Car 
eiooma ol breast 

II Uesuy Jack and staff— I Operative dune ^ppen 
dettomin 


ST JOSEF KS HOSriTAl. 

K ites A Kelly— JO Operations 
vRARD MAtiUv Historical ethihit commemorating the 
nvRatieth anniversary ot St Joseph a Hospital 


WOMWS MSblt^ COLIKCL imriTxi 
J $TEWARtRopsiAN-<ie> Operative clinic Breast. 
HosLEv R OvvEK— in Operative clinic Hernia 
Jaues LEntiAK — 19 Operative clinic ThyroiA 


obstetrics \nv gynecology 


Monday 

MEMORIAL HOSPITAL 
Z B NEiVToy— r Cyseco’og’ca) operaUor-f 

PHILADLLPHIA GENERAL HOSPITAL 
Suff of Radiological Department a Tumor dime 
WOMAN S HOSPITAL OF PlIILADELpm^ 
ELEA^OR H BAlph and staff— i Urological and gyneco- 
logicalcUnic 

Tuesday 

BRO\D STREET HOSPITAL 
NevvleJ F Faxscjv and M/c/taex. / Bzwj/t— 9 Dry 
clinic Gynecological 

BR\N AIAWR HOSPITAL 
CbaW-Es A Beeney— 9 G}veco}/>ejra} ope aliona 
COOPER HOSTlTM, 

T B Lee and Gomvon F West - 9 Operative and dry 
clinics Gynecological 


FITZGERALD MERCY HOSPITYL 

losEPH \ MrssEiT— n Gynecological operations 

IWHNMhNN HO<tPIT\L 
NewtnF PAXsOvandHs'RTD LarmiY— 9 Clmical 
pathologica] conference ward rounds Chronic nephntis 
and pregnancy placenta praevja * rav pelvimetry 

HOSPITAL OF UMYERSin OF PENNSYH IM' 
CHsetes C NORsts end 6taff-9 Gynecological opcr 
etions and demonstrations .... 

CrariesC Norris and 5«ff-r Round table « 

The ueatmeot ol eervtcaS carciooma Georoe CjRay 
Wars New York chairman 

JEYnES HOSPITYL 
RascotM TtAHAV Hob 
HniTWwiB-p Opfratitms 

onoma ul uiennt fjndw application ol radium 
carcinoma of cervTx »-ulvectomy for carciooms radical 
Mck >Lsseftii>o for jretasuiic carcinoioa 
^'y^IPiJastinoS a review dpiopoMd methods of sero- 
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^YO^IEN’S HOMEOPATHIC HOSPITAL 
W C FIERCER— 0 Gynecological clinic 

Friday 

BROAD STREET HOSPITAL 
IV C lilERCER — Gynecological clinic 

BRYN iSIAMTl HOSPIT.YL 
John B MoNiGOiCERV and Thojias J Costello— 2 Re- 
sume of obstetrical clinic 

CHESTNUT HILL HOSPITAL 
Z B Newton and H Curtis Wood— ii Operations 

FITZGERALD-YIERCY' HOSPITAL 
W Benson H \rer — 9 Gynecological operations 

HAHNEMrVNN HOSPITAL 
Henry L Crowther and Richard R Gates— 10 Care 
of premature baby , management of abortion 

HOSPITAL OF UNIVERSITY OF PENNSYXVANIA 
Carl Bachiian and staff — g Obstetncal operations and 
demonstrations 

Carl Bachiian and staff— 12 Round table discussion 
Treatment of abortion Philip F II lUiams, chairman 

JEFFERSON HOSPITAL 
P Brooke Bland— 9 Operations 
James L Richards, Thomas J Costello, and Da\td M 
Farrell — g Operations 
Clyde Spangler— 10 Ward rounds 
Lewis C Scheeeey and William J Thudium- ii 30 
Uterine cancer follow-up clinic. 

Jacob Hoffman— 12 Endocnnological clinic 
Norris W Vaux and Hobart A feiMANN— 12 Sympo- 
sium Pulmonary complications in obstetncal and surgi- 
cal practice 

KENSINGTON HOSPITAL FOR WOMEN 
Staff — 9 Obstetrical clinic and demonstration of the work 
of the Research Foundation 


MOUNT SINAI HOSPITAL 
Charles Mazer and staff — 9 Operations 

PENNSYXVANIA HOSPITAL 
Norris W. Vaux and staff — 9 Operations and demon- 
stration of cases 

PHILADELPHIA GENER.YL HOSPITAL 
Charles S Miller and Franklin F Osterhout — i 
Operative and dry clinics Gynecological 

ST JOSEPH’S HOSPITAL 
D S O’Donnell — ii Operative and dry^ clinics 
E W Gilhool — 2 Operative and dry chnics 

Bays to be Announced 
JEinSH HOSPITAL 

C J Stamm, Jacob Walker, and Philip F Williams 
Operations 

PRESBYTERIAN HOSPITAL 
Charles Behnfa Operative and dry' clinics Gyneco- 
logical 

Philip F Williams and Collin Follkrod Operativ'e and 
dry dimes Obstetncal 

TEMPLE UNIVERSITY HOSPITAL 
Frank C Hammond and staff Gynecological operative 
and dry clinics 

HOSPITAL OF UNIVERSnX' OF PENNSYXVrINIA 
Scientific Ex/iibils — Laboratory of Obstetrics and Gynecology 
Docclab P Murphy Tokographic studies of utenne mo- 
tility during pregnancy and labor 
Paul O KLiNGENSAnTH Exhibits showing the influence 
of v'anations in pelvic configuration upon the mechanism 
of labor 

Carl Bachman Exhibits showing the techniques for the 
quantitative detenmnation of estrogens and pregnandiol 
in pregnancy unne 

Franklin L Payne Hormone studies m hydatidiform 
mole and chonon epithelioma 
F Sidney Dun'NE Functioning ovarian tumors 


GENITO-URINARY SURGERY 


- Monday 

GRADUATE HOSPIT.AL OF UNIVERSITY OF 
PENNSYLVANIA 

Joseph C Birdsall and staff — 2 Operative and dry 
chnics 

PENNS\XVANIA HOSPITAL 
Garfield G Duncan — 3 Management of diabetes during 
acute infections and surgical comphcations. 

- ST JOSEPH’S HOSPITAL 
William J Ezickson — 2 Operative and dry dimes 


T ttesday 

GERMANTOW'N HOSPITAL 
Stanley Q West and Harold S Rambo— 10. Operative 
and dry dimes 

GR-YDUATE HOSPIT.AL OF UNIVERSIIT OF 
PENNSYLVANIA 

William H Mackinney and Edward A. YIullen— 2 
Operative and dry dimes 

HAHNEMANN HOSPITAL 
Leon T Ashcpaft and William Hunsickep, Jr —2 
Operations 


ST MARY’S HOSPIT.AL 
W H Haines — i Operative and dry dimes 

TEMPLE UNIVERSITY HOSPITAL 
W Hersey Thomas and staff — 3 Operative and dry dmics 


HOSPITAL OF UNHXRSITY OF PENNSYLVANIA 
Alexander Randall and staff — 2. Operations 

JEFFERSON HOSPITAL 
D M. Davis — 9 Diagnostic clinic, ward walk 



xriiS 


SC/RGER^, G\iVECOLOG\ AND OBSTETRICS 


Mount sinai hospital 

CIMJIES M«ejl aoi st.II— 9 OpeiatioiB Rxhibit 
I'Jiesti^Jtnt pcobt^ffs o( tie biwa martiaps Cnocion 
pictures? 

PE^^S\'LVANIA HOCPITVL 
Norris W \ AUxand «ta/r— g Operations and denonstn 
xmn o! cAscs 

PRESBYTERIAN HOSPITAL 
CiissiES BEnvEx and Joirv GRirrrrB— g Gyt>e«.oloitKaI 
clinic 

ST JOSEPH S HOSPITAL 
Harhv&tuCKErt—ii Operativeanddiyetuucs ObstHn 
cal 

J F CaRRELL— 2 Operative and its cUtu Obsutiyial 
h A SoiOFF-j Pathological demonstjatiofl 

ST JIARY'S HOSPITAL 
L T \\oi«VN»H— g Gynecological clinic 
P J Carreras—p Ohsietrictl clinic 
J >J I trKRTV— J Obstetncal clinic 
W H Schmidt— 1 Radiological clinic 

WOMANS HOSPITU OF PHILlDELPHl^ 
Aiberta PEit* and staff— 9 Prenatal elinic 

Thursday 

BROAD STREET HOSPITAL 
Ngwu'iF PAvso'tandJthnTASiJ DEwrrr Operative 
and diy clinics Cvnecolojical 

BRYN MAWR HOSPITAL 
J O GurElTits and J Y IIowso'-* Obstetrical clime 
COOPER HOSPITAL 

T B Lsr and Oospov West --9 Operstne and dry 
clinics C ynecolngical 

A B DAVUaodO B Gsbiun-* Operative end dry 
eimics Obstetrical 

FJT^GEfiUVMEXCi tlCSriTAl 
Joseph V Missew— i« Gynecological operacmos 

iuhnemann HOSHTAL 

pARt B Craio and Frank r FROSCn^g Operative and 
dry clinics gynecological a Operative and diy clui 
le Gynecological 

hospital for DIseYSES Of STOM\ai 
Toav A ORPco— 9 iDterposition and FotherpH oper 
ations 


JEFFERSON HOSPITM- 

Lewts C ScaEFPEY. I Charj.es LtMCEN and staff— 9 
(^leraaoos 

CtTDt SPA^ctER— -10 Wardrourds 
M Ni CiiiiSoKaG— 10 30 Cystoscopic clinic 
l^wtKD Urtr— If Studies in leUjasphjTia 
TkaubecsL ItoNTCOtJERY— J i Intrapartum Factors in 
fetal and maternal mortality 
Jo^ OccGEx— -It A Study of the rupture of tb uleiui 
•* Sound table discussion The practical applies 
tMn of endocrin therapy in gynecological and obsiernca! 
practice Emd Novak Baltimore, cliainnan 
CKAatESLcvrcC-A— J2 Postoperative follovi upebme 
BRoOeeM ANsPACWandLEMf C ScBEpm— j CliuicaJ 
conference in gynecology 

MOUNT SIS \r HOSPITAL 
BersawsMav and staff —9 Operations 

NORTHEASTERN HOSPITAL 
AUKfcP DrCBEt--to Gynecoloetcal operations 
rEN\SYlViXI\ UObPlTiM 
Norris \V Vaox and staff— g Operations and demon 
sitatMn of caKS 

Norris U Iac\ and staff— s Demonstration of tying 
In Hiwpital teeftnAjoe »nd proeeefure 
5 pOf$ROOD Rorks Admi >ion of patient and assnm 
iDcnt to accommodation 
J VtRAOv CiisOv Prenatal care 
Cr.aic W RtcHT ■'IrCRiE Special clinic* 

RoBfRThf SoiRcy Preparation of patient for labor 
RovfB Uttsf'v Observation ol psttent mlsbar 
Clifford B Uli Delivery room setup obstetrical 
t<xhnigue and procedures 

JodnC Ullcry Care of the patient irnmediatelypost 
partum 

RDBftrA Ktua*oii.n Caree/tfcepatrfflf fiKwebout 
Puerpenum s> bile m the hospitil 
F Sipv£\ Dtmvu Follow up and end results 
PeKmtETov ToapKivs Out patient eliniv 
Raifh hi Tyson Care of the nenbom 
PRESBiTER(l\ liOSPlTAl 

OcoRcE M Laws and staff— s Cynevolopcal operations 
PhilupF WiLtfAMS— * Demonstration of prenatal clinic 

work 

ST JOSEPH S HOSPITAL 

WrtiJrASlJ TauDitm— It Operative and dry climes 

ST LUKES AND CHILDRENS HOSPlTU, 
Warrek Merces LtovARD AyeReft end siaff— 9 Op 
erations 


HOSPITAL OF UNTVERffin OF PC\ASIXV-IMA 
Pharles C Norsjs and taff— g Gynecological opera 
tions and demonstration^ 

CRarlesC NoMtsacds’aff-a Round table discossjou 
The diagnosis and treatment of hydatidifonn mole and 
chonon epithelioma 


JEANES HOSPITAL 

Stiff— ir Djyclinic , , ■ r 

VV S IlASTtst-s A review of proposed methods d 
serological diagnosis of cancer 
A 'I Doyr J« The rapid diagnosis of frjsh (issue 
Hole WAiruocR The control of pain of advanced can 
ter mlh irradiation 

C A WtnrcosfB presentapon of treated oraliesions 


ST MVRrs Hospital 

J C SaBol— 9 Oynecologital clinic 

STETSON HOSPITAL 

STeRHEV E Tracy and staff— g Gynecological cln c 
WEST fERSFi HO'fEUPATlHC flOSP/TlL 
C F iLuiLey r C HessEBr and staff— >040 Oynete^ 
li.glcai operation* 

WO'IAN ^ MEDICAL COLLFCE HOSPITAL 

CAfHvnm: MACF^RLA^E— 9 ^HiKologi^CDni 

WaROaREtC &Tnicis-9 tfterow/pin^^phy 
Ash G*a«Ta\U 5R and staff-' 

CATilAir.E MaCfvRLavc— a Gyiwcologiwl elimc 



PRELIMINARY CLINICAL PROGRAM— 1939 CLINICAL CONGRESS 


1119 


PHILADELPHIA GENERAL HOSPITAL 
Staff — 2 Operative and dry dimes 

ST LUKE’S AND CHILDREN’S HOSPITAL 
E W CiitPBELL, L F Milliken and staff— 9 Operative 
and dry dimes 


TEMPLE UND^ERSITY HOSPITAL 
W Hersey Thomas and staff — 3 Operative and dry elinies 

WOMAN’S HOSPITAL OF PHILADELPHIA 
Faith S Fetterman and staff — 9 Urologieal dry elinie 


SURGERY OF BONES AND JOINTS 


Monday 

CHILDREN’S HOSPITAL 
J T Nicholson — 2. Operations 

MOUNT SINAI HOSPITAL 
M B Cooperman — 2 Operations 

PROTESTANT EPISCOPAL HOSPITAL 
Rhiherpord L John — i 30 Operative and dry climes 

Tuesday 

COOPER HOSPITAL 

B Franklin Buzby, Oswald R Carlander, and Dr 
Wallis— 9 Operative and dry dimes 

GRADUATE HOSPITAL OF UNIVERSITY OF 
PENNSV'LVANIA 

Deforest P Willard, Jesse T Nicholson, and Ben- 
jamin T Bell— 9 Operative and dry dimes 

ST. JOSEPH’S HOSPITAL 
Pahl Jepson — I Operative and dry dimes 

ST LUKE’S AND CHILDREN’S HOSPITAL 
John A Brooke — 2 Operations 

SHRINERS’ HOSPITAL 
J R Moore — 2 Ward walk 

WOMEN’S HOMEOPATHIC HOSPITAL 
E O Geckeler — I Operative and dry dimes 

W ediiesday 

GRADUATE HOSPITAL OF UNIVERSITY OF 
PENNSYLVANIA 

W G Elmer, L D Frescoln, and Paul Jepson — 12 
Operations. 

JEFFERSON HOSPITAL 
J T Rdgh — 9 Operations 

MOUNT SINAI HOSPIT.AL 
M B Cooperman and staff — 2 Operations 

PHILADELPHIA GENERAL HOSPITAL 
Staff — 2 Symposium on orthopedic surgery 
W G Elmer, L D Frescoln, and Paul Jepson — 3 
Operations 

PROTESTANT EPISCOPAL HOSPITAL 
J W Klopp — 9 Fractures of neck of femur, use of nailmg 
m treatment 

Rutherford L John — i 30 Operative and dry dimes 

ST CHRISTOPHER’S HOSPITAL 
Rutherford L John — 10 30 Operations 


ST LUKE’S HOSPITAL 
Paul Jepson — 10 Operations 

SHRINERS’ HOSPITAL 
J R Moore — 9 Operations 

WEST JERSEY HOMEOPATHIC HOSPITAL 
S L Brown and staff — 9 Operations 

Thursday 

BRYN AIAWR HOSPITAL 
George Wagoner — 9 Operations 

GERMANTOV’N HOSPITAL 
B Franklin Buzby and A D Wallis— 9 Operative and 
dry clinics 

HAHNEMANN HOSPITAL 
John A Brooke, Edwin Geckeler, and Donald T 
Jones— 2 Dry clmic Fractures of neck of femur, 
internal fixation, Srmth-Petersen pin or parallel screws, 
results of leg shortening, herniation of intervertebral 
disc, shoulder disabilities, orthopedic problem cases for 
discussion 

PHILADELPHIA ORTHOPAEDIC HOSPITAL 
De Forest P Willard and Staff— 9 Operations 

ST JOSEPH’S HOSPITAL 
Paul Jepson— i Operative and dry chmes 
SHRINERS’ HOSPITAL 
J R Moore— 9 Out-patient clmic 

TEMPLE UNIVERSITY HOSPITAL 
J R Moore — i Operations 

Friday 

COOPER HOSPITAL 

B Franklin Buzby, Oswald R Carlander, and Dr 
Wallis — 9 Operative and diy clmics 

JEmSH HOSPITAL 

A M Rechtman, E a Brav, Henry Sigmond, and 
M T Horwutz— 9 Dry chnic 

MOUNT SINAI HOSPITAL 
M B Cooperman and staff — 2 Operations 

ST CHRISTOPHER’S HOSPITAL 
Rutherford L John — 10 30 Operations 

SHRINERS’ HOSPITAL 
J R Moore — g Operations 

Days to be Announced 
PRESBYTERIAN HOSPITAL 
Bruce Gill Operative and dry dimes 



iiiS SURGLRY GYNLCOLOGV AND OBSTETRICS 


JE\Msn JIOSHTVL 
Jonv B Lowves— 9 Operations 
Leov Soils CoriE't— -9 Urological radiological exhibit. 

MOUNT SIN4r HObPITU 
SIapjiice Mcscntr and staff~i 3a Operations 
PROTESTANT EPISCOPAL HOSPITAL 
A E Bonn;— J Operations 

Temple universita hospital 

W HesscY Tbojias and sUff~3 Operative and dry 
clinics 

U S NA\/\L HOSPITAL 
Staff— 9 Operative and dty cUrucs 

If ednesdav 

ABINGTON MEMORIAL HOSPITAL 
Alexander Raj.’Dail and staff— 9 Operations 
CHESTNUT HILL HOSPITAL 
Alexander Ravdall Fredeiuck S Scnoneui and 
Franc P MasSa.viso— ii Operations 

COOPER HOSPITAL 

P T BENTtevat'dR BErcicontr— # Operativea/'d 
dry cluukS 

OERiLANTOlA'N HOSPITAL 
loBN B Loencs F S ScTTOnEU) and Fra\i. P Mas- 
santw— 10 Operatrveanddrycltnrcs 

HAHNEMANN HOSPITAL 
Leon T AsncRAFT and TViluau Homsiceer J«— 9 
Operation! 

IEFFER‘:0N hospital 
D M Davis and staff— 9 Operations 
Kau. Ro]i.vBiint— 9 Roentgenological ethibit urological 
cases 

LA^^ENAU HOSFIT/AI 

CAM Uble— l!is Rupture of the posterior urethra 
PRESBATERIAN HOSPITAL 
JocEpo r BrRDSAit Fjun 0» C IlARRrsov and IIekrs 
Sancrle— a Operative and dry clinics 

sr LUKES AND CHILDREN S HOSPITAL 
E M Campbell L F AIiujicen andstaff~-9 Operative 
and dry clinics 

ST MARA S IIOSPITAI 
\\ II IlvfSES— J Operations 

Thursday 

AMERICAN 0^ COLOGIC HOSPITAL 
A E Botin: and EsiiiEr Ckxose Cancer of genito- 
urinary tract operations and demonstra{Mn of cases 

CHESTNUT HILL HOSPIFAL 
FREDERtCE S ScMOriEip— 9 Operations 

CCR.MANTOH'N IlOSriTM 
StameyQ MEsTandllARomS Rambo-io Operative 
and dry clinics 


HOSPITAL Ol UNIVERSm 01 PENNSALVANU 
Alexander Randall and staff— 2 Operative and dtv 

dinm ' 


JEFFERSON HOSPITAL 
D M Davis and staff — 9 Operations. 

MEMORIAL HOSPITAL 
E A AIttLEJr— 3 t^rafioDs 

JllSERICORDIA HOSPITAL 
A E BOTflE — 2 Operations 

AlOL N T SI \ AJ IIOiPIT IL 
Maurice hliscaAi and staff— 1 30 Operations 
PEVNSAXVAA7A HOSPITAL 
I-EOv/lERiCANandstaff— 2 f^rativeacddiy clinic 
TEMPLE UVIVERSITA IIOSPITAI 
AV Hersev Tbomas and staff— 3 Operative and dry 
ctmicS 


L S NAVAL HOSJITAL 
Staff— 9 Operations 
SUff— 3 Dryclinic 

WOMAVS MEDICAL COLLECC HOSPITAL 
FaitbS FEmsuAN— 9 Operitiveanddryelmici 
WOMENS HOAIEOPATHIC HOSPITAL 
LEOV T Asbcraet— » 30 Operative and dry cliiuei 

Friday 

ABINGTON MCMORIAL HOSPITAL 
Alexander Ra.vdau and staff— 9 Operations 

BRYN MAWR HOSPITAL ' 

Lcov IIcmsaN and LioVD Greeve— a Operations 
GERMANTOWN HOSPITAL 
John 8 Louncs F S ’>cBorrgiD and Frasx P V/is- 
SAKiso— 10 Operative and dry cluiics 
CR.ADUATE HOSPITAL OF UVTAERSITA OF 
PENNSALVANIA 

J bt»osAtt-~t Openttieanddcvcliri s 
HAHNEAIANN HOSPITAL 
Leov T Ashcraft and Miitivii HfvsicxFR Ja-— 9 
OperaAnns 


JEFFERAON HOSPITAL 
D M Davis and staff-9 Operations 


JEWISH HOSPITAL 
roBN B Lotwrs— 9 (^racions 


Uroloeical radiological exhibit 


LANKFNAU HOSPITAL 
AViluau II 'Iacuwey and CAW Uiile— j 
tuns 


Opera 


METTHODIST EPI'^COPAL HO«riTAL 
Sterunc MooxEnEAD and siaff— 10 Operaiions 
MISERICOBDIA IIO'^PITAL 
A E BoniK-a Dry clinic Kidney tumors types and 
tieaUiierl. 



THORACIC SURGERY 


Tuesday 

HOSPITAL OF UNIVERSITY OF PENNSYLVANIA 
I S Ratoin — 2 Dry clinics* Thoracic diseases 
JEFFERSON HOSPITAL 

Howard H Bradshaw and George Willatjer— ii 30 
Drj' clinic Thoracic diseases 

MISERICORDIA HOSPITAL 
J A Sharkey — 3 Talk on postpartum pulmonary com- 
plications 

PHILADELPHLV GENERAL HOSPITAL 
Staff — 9 Symposium on empyema, pneumonia, sulfanil- 
amide, and sulfapyndine 
E L Eliason Empyema 
Russell S Boles Pneumonia 

Ernest BtrRV’iLLE-HoLYXS X-ray aspects of empyema 
and pneumonia 

Leon Schwartz Clinical studies on sulphapyndme 
Moses Behrend, Richard H Meade, Jr, Rubin M 
Lewis, and Albert Behrend— 2 Operative and dry 
clinics The phrenic nerve, pneumonolysis, thoracoplas- 
ty, extrapleural pneumothorax 

Wednesday 

GRADUATE HOSPITAL OF UNIVERSITY OF 
PENNSYLVANIA 

Walter E Lee— 10 Dry dime Constrictive pencarditis 
JEFFERSON HOSPITAL 

Howard H Bradshaw and George Willauer— 2 Oper- 
ative cUnic Thoracic diseases 


PENNSYLVANIA HOSPITAL 
John B Flick and staff — g Operative and dry clinics 
Thoracic diseases 

John T Bauer — 3 Carcinoma of the lung, diagnosis by 
sputum examination 

PHILADELPHIA GENERAL HOSPITAL 
V W Murray Wright — 9 IVound and pulmonary com- 
plications, postoperative care 

PROTESTANT EPISCOPAL HOSPITAL 
Richard H JIeade — 9 Thoracoplasty for pulmonary 
tuberculosis, operative and diy clinics 

Thursday 

GRADUATE HOSPITAL OF UNIVERSITY OF 
PENNSYLVANIA 

J W Cutler— 2 Extrapleural and intrapleural pneu- 
molysis m surgical therapy of tuberculosis 

PHILADELPHIA GENERAL HOSPITAL 
Moses Behrend and staff— 2 Operative dime. Tubercu- 
losis 

TEMPLE HOSPITAL 

W Bhorv Burnett- 9 Operative dime Thoracic dis- 
eases 

Staff— 2 Dry clinics Thoracic diseases, follou ed by chest 
conference 


PLASTIC AND FACIOMAXILLARY SURGERY 


Monday 

CHESTNUT HILL HOSPITAL 
Charles W Gaiser — 2 Operations 

Tuesday 

AMERICAN ONCOLOGIC HOSPITAL 
George M Dorrance and John W Branspield — 2 
Operations 

JEFFERSON HOSPITAL 
Warren B Davis — 9 Operations 

PENNSYLVANIA HOSPITAL 
James R Cameron — 2 Operations 

PRESBYTERIAN HOSPITAL 
Robert Ivy and Lawrence Curtis— 9 Operative and 
dry dimes, facial reconstructions 


Thursday 

AMERICAN ONCOLOGIC HOSPITAL 
George M Dorrance and John W Eeanseield— 2 
Operations 

JEFFERSON HOSPITAL 
Warren B Davis— 9 Operations 

Ft iday 

GRADUATE HOSPITAL OF UNIVERSITY OF 
PENNSYLVANIA 

Robert H Ivy and Lawrence Curtis— 9 Operations 
MOUNT SINAI HOSPITAL 
V Frank — 2 Operations 

ST JOSEPH’S HOSPITAL 
William J McKinley— g Operative and dry clinic 


BRONCHO-ESOPHAGOLOGY 


Mottday 

CHESTNUT HILL HOSPITAL 
Chevalier L Jackson — 3 Operations 

temple UNIVERSITY HOSPITAL 
ChevaiifrL Jackson — i Broncho-csophagology 


Tuesday 

JEWISH HOSPITAL 

L H Clerf, R M Lukens, and C J Swalm— 3 Bron- 
choscopic dime. 


PHILADELPHIA GENERAL HOSPITAL 
Gforge L Whelan— 9 Bronchoscopic dime 



If’O 


SURGER\, GYVECOLOGY WD OBSTETRICS 


FRACTURES AND TRAUMATIC SURGERY 

Monday ST JOSEPH S HOSPITAL 


PEOTESTA-Vr EPISCOP^ IfOSPITU, 

I M Bovklv ~7 Fractures of Wcr t2i>rj of 
trial clmic 

Tuesday 

ABWGTOV JfE^rORfU HOSPITAL 
Staff— j. Fracture clime 

JEWISH HOSPITAL 

Mo ES Beitsevd— q Campaund fractures unmediafe 
Baatioa and metal plates 
RAipn Goldsuitb and slaff—j Fracture clinic 
PRESUVTLRUH HOSPITAL 
JoHv Patri Nosto— q Industrial surgery 

TEilPLE UMAFRSITV HOSPITAL 
JoBN Royal Moose— 9 Fracture clmic 

WEST JERSEY HOAIEOPATHIC HOSPITAL 
H W ESUY Jack and staff— t Operative and dry clinic 
discussion and presentation of four cases of traumatic 
removal of spleen 

ireJnesday 

COOPER HOSPITAL 

Staff— 9 Cluic 

NORTHEASTERS HOSPITAL 
T riri'iEa 'H iouas— S t Afoviog picture demonstration 
PHILADELPHIA CEVERAL HOSPITAL 
ClA-tMAMlAY S UUBOCK, HaRBISON AfcLAUCaifW and 
B F Berav-a Symposium 


James a Lcffirav — o lodustnaJ surgerv living faseiaf 
suture m repair of berma 

Thursd(jy 

C R.ADDATE HOSPITAL OF UNIVERSITI OF 
PEYSSiXV IVIA 

SoBear A GsOFr— 9 Responsibility of industry in the 
DUDageoient 0! bead injuries industrial surgery 
BcRVAtEi D JuTwVTrcH— to Industrial surgery Back 
tnjunes 

JOffN C HOUTI.L — II Industrial surgery Restoration of 

K nt function after fractures pain m groin following 
uog tendon repair 

HOSPITAL OF UMVFRSITYOF PENNSYLAANIA 
LI FEBOCSOVandLotis Kaplan— 7 Fractures 

JEWISH HOSPITAL 

RAtraGocDSutraaod staff— g Fracture clinic 

MEMORIAL HOSPITAL 
Bbcce L Flimim,— 9 Fracture elmie 

PENNSYLVANIA HOSPITAL 
FacoEBrcE R Robbiss— 9 luduitnal blmie 

Friday 

COOPER HOSPITAL 
F. S Cavio'i and E R Rtsnvs— 9 Clinic 
ST WART'S HOSPITAL 

\V J Ryai— 9 Operative and dry cbnics industrial 
•utgery 


NEUROSURGERY 


Tuesday 

HOSPITAL OF UVIVERSm OF FEVNSVXVAMA 
FSaj-Cis C Cra-Vt— 0 Operations 

JEFFtRSOV HOSPITAL 
W itLiAii Ddane Jb —9 Operations 

TEMPLE UNlVERSm' HobPITAL 
TtitBLE Fav— 9 Operations 

If ednesday 

llOSPCtAL OF HVnERhfTT OF FFYNSJXVANIA 

VVAtYEBl Lnj.ii-'to Fundus changes associated With 
neurosurgical conditions 

MISERICORDIA HOSPITAL 
T J Ryan— 9 Operations and symposiuai on craoio' 
cerebral injuries 

TEMPLE UNrATRSITY HOSPITAL 
TrwLr Fay— 9 Operations 


Thursday 

JEFFERSON HOSPITAL 
WitttAjt Duane J* — 9 Operations. 

Friday 

HOSPITAL OF UNIVERSITY OF PE-NNSVXV ANfA 

iKANCts C Cbavt — 9 Operations 

JEFFERSON HOSPITAL 

BEBNMsif AiprR»and«ric/or£?ftcYr/i wo B»>n 
tumors diagnoui and treatment 

PHILADELPHIA GENERAL IJO'^FITAL 
Staff— 9 Operations 

TLMPLE VMVCRSITV HO'-PlTAL 
Tiwee Fat — p Ope/aWoss 
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GRADUATE HOSPITAL OF UNIVERSITY OF 
PENNSYLVANIA 

George 3 il Coates and Bekjamin H Shuster — 2 
Otolaryngological and neuro-otological operative and 
dry dimes 

HAHNEMANN HOSPITAL 
- Charles B Hollis— 2 Operations 

HOSPITAL FOR DISEASES OF STOMACH 
Robert J Hunter — 2 Functional ear test, 

HOSPITAL OF UNWERSITY OF PENNSYLVANIA 
Gabriel Tucker and staff — g Direct larjmgoscopy 
JULiHS WiNSTOH and D S Bostwick— 2 Operations 
GabrieI Thckee — 2 Dry clime Laryngeal tumors, be- 
nign and malignant (Colored motion pictures) 

JEFFERSON HOSPITAL 
L H Clere — 9 Cancer of larynx 
H. H Lott — 9 TonsU dime 

H J Williams— I. Diyclimc Facial paralysis occurrmg 
during the course of chronic suppurativ e otitis media and 
its treatment 

LANKEKAU HOSPITAL 

Ralph Butler, Robert J Hunter, and Edward H 
Campbell— 2 Operations 

METHODIST EPISCOPAL HOSPITAL 
Walter Roberts and staff— 2 Operations 

MISERICORDIA HOSPITAL 
Tl J Brennan — 2 Talk on treatment of smusitis 

hlOUNT SINAI HOSPITAL 
D N Husik — I 30 Operations 

PENNSYLVANLA HOSPITAL 
Or,am Kline, Henry A Miller, and Howard Hebble— 
2 Operations (out-patient dmic) 

Romeo A Luongo and .Amhonw C Brancato — 2 Diag- 
nostic methods in nose and throat conditions 
Louis E Silcox— 2 Tonsillectomy, general anesthesia 

PHILADELPHIA GENER.AL HOSPITAL 
Louis J Burns — 2 Laryngeal tuberculosis 

ST JOSEPH’S HOSPITAL 
Arthur Wrigley— ii Operative and dry clinics 

ST. LUKE’S AND CHILDREN’S HOSPITAL 
George Mackenzie, Seth Brumm, William Whelan, 
Benjamin Shuster, and staff — 9 Operations 

ST MARY’S HOSPITAL 
W. P Grady — 9 Operative and dry dimes 

TEMPLE UNH’ERSITY HOSPITAL 
Matthew S Ersner and staff — 2 Otological dime 

ITOST JERSEY HOMEOP.\THIC HOSPITAL 
E S. Hallinger and staff — 2 Operations 

Wednesday 

CHESTNUT HULL HOSPITAL 
John R Davies, Jr, George T Paris, and Darius G 
Ornston — I 30 Operations 


CHILDREN’S HOSPITAL 

F H-AROLd Kilauss — i. Sinus infections in children, diag- 
nosis and treatment, out-patient clmic 3 Tonsil and 
mastoid operations 

FITZGERALD-MERCY HOSPITAL 
J E Lottos — 1 hlastoid operations 

GR-ADUATE HOSPITAL OF UNIVERSITY OF 
PENNSI’LV.ANIA 

' George B Wood — 2 Operative and dry clinics 
Samuel Cohen — 3 Nasal plastic operation 

HAHNEMANN HOSPITAL 
Joseph V Clay — 2 Operations 

HOSPITAL OF UNIVERSITY OF PENNSYLVANIA 
Edward H Campbell and Oscar Batson — 2 Opera- 
tions 

JEFFERSON HOSPIT.AL 
A T Smith — 10 Tumors of nose and smuses 
H. J Williams — i Operative and dry dfnics 

JEWISH HOSPITAL 
A. S Kautaian — I hlastoid surgery 

AHSERICORDIA HOSPITAL 
C T McCarthy — 2 Tonsillectomy, local, LaForce, dis- 
section, submucous resection, simple and radical mas- 
toid, results of sulphanilamide in mastoiditis 

PHILADELPHIA GENERAL HOSPITAL 
Robert J Hunter — 2 Recent advances m otology, n ard 
walk, laryngeal dime 

PROTESTANT EPISCOPAL HOSPITAL 
Otto C Hirst and staff — 2 Operations 

ST CHRISTOPHER’S HOSPITAL ' 

F Harold Krause and Gomer T Willtams — 2 Opera- 
tions 

ST JOSEPH’S HOSPITAL 
R L Dickson — n Operative and dry chnics 

ST LUKE’S AND CHILDREN’S HOSPITAL 
George Mackenzie, Seth Brumm, William Whelan, 
Benjamin Shuster, and staff — 9 Operations 

STETSON HOSPIT.AL 

C H Grimes and staff — 12 Operative and dry clinics 

TEMPLE UNIVERSITY HOSPITAL 
Robert F Ridpath and staff— 2 Rhinological chnic 

WEST JERSEY HOMEOP.ATHIC HOSPITAL 
E S Hallinger and staff- — 2. Operations 

WOMAN’S HOSPITAL OF PHTLADELPHIA 
Catherine Arthurs and staff — 2 Operations 

T/iursday 

BRYN MAWR HOSPIT.AL 
Charles A Pryor — 2 Operations 

FITZGERALD-MERCY HOSPITAL 
Cornelius T hlcCARXHY — i Operations 



SURGERY, GYNECOLOGY AND OBSTETRICS 


rROTEsr\TNT FHSCOl u HOSUtAL 
\\iLinu i Leu. — i fiwncfioscopat time 
IF ednesday 

JfcFFERSOV HOSPITAL 
L H CiEsP~9 Sroacbos opicclmn. 

MISERICORDIA HOSPITAL 
G,uriel Tccees Joseph P At«\s and WluiAtf A 
Lell— a Operative and drv clinics 

MOUNT SINAI HOSPITAL 
W A Lell and staff— 10 Operative and diy dimes 
PHILADELPHLA GENfR.AL HOSPITAL 
Lo^^s H Cube — i Bronchoscopic clinic inaLenano of 
air passages 

ttOMANS MCDICAJ^ COLICGE HOSFJTM 
LiiriV Vav 1 oo\ aoj suS~9 SroBchouapie clinic 
Thursday 

FRANKrORD HOSPITAL 
riOBC^A RioujytePV— r JO Rrondioscc^H; clime 


GRADUATE IIOSPITiAL OF UNIAERSm OF 
FENSSmAMV 

Camiel Ticker— - 9 Biwachoscopic clmic 

JI FFERSOV HOSPITAL 
II ClEBE — I Rronefio copic elinir 

ST CIIRISTOI HERS HOSPITAL 
EiotT Vav LoosJ — 9 Bronchoscopy in allergic children 

temple UVIVERSITA HOSPITAI 

Crevaecek L JaCEsov— t Brontbo esophatology 
Friday 

CRADUATF HOSPITAL Of UfJIVERSm OF 
PENASlXVAMl 

GtffUCL TtcctB tad llAirr* E Ltz—to Esophageal 
divertu-ula surreal manageinent 

HOSPITAL Of UMVER-Jm OP PEVNSW VNIA 
OamielTiczeb and staff- 9 Bjoacioseepic rj me 


OTORJHINOLARYNGOLOGV 


Monday 

BRAN MAWR HOSHTU, 

Edimn P Lonoace^— a Op«»tii3ns 

CHESTNUT HILL UOSPITAI 
B D Pabi n fK £0 £ Txacanza sod Uiuiau J 
HiTSCaus OperaUoni 

CHILDREN S HOSPITAL 

UtuuK Heusoy — 1 Smus inleccioDS in cbldren diag 
poaii and trratmeat out patient clmK 
LioroS HirTCRisOH and AlALCout N UrLites— j Ton 
sdlectomy in d^dren operations 

C.R.ADUATL HOSFJTaL OF uNI'ERSlTA OF 
pennsatvania 

K ALPS BoiLEa and IV aite» Roberts— a Clperatneand 
dry clinics 

HOSPITAL OF UVIVERSITA OF PENVSVXV VMA 
HasbvP Schxsck and LolIs E hiitOX— j UpcratioDS 
JEW ISH HOSPITAL 

H M Goddard— z OperaO'e climt Subnmeous tesec 
lions tooaillectomies njaitllary smus disea e 

MOUNT SIN/U HOSPITAL 
M S EBSstib — 1 io Operations 

NORTHERN LIBERTJEy HOSPITAL 
SaWOEL Cohev— j Nasal pUstic surgery 

PESSSVLVANtA HOSPITAL 
WiLLiAU HewSo'r and Tnou's Cotvsv — a Operatwns 
(out patient cLmc) 

Ldiiabd H Cauj-beu.— 2 Diagnostic methods w nose 
and throat conditions (out patient diiuc) 


rlHLADELPHIA CrVCRAL HOSIITU, 
lICRBEBt M CoohAjuy Tonsil and submucous dime 
rRESBYTERIAN HOSPITAL 
WaLTEB L Cutiss DOUOLaS hlACPABLA.'e RlCiUUl^ 

( ABuciis and L W Reilser— 'S Operative and diy 
clinics 

hT }0SEFi\SH0SI’11fiL 
T F ContN— 1 Operatiie and do chfucs 
ST MARA S HOSPITAL 
£ / Mowffy-i Operations 

TEMPLI UNTVERSITA HOhPlTAL 
RoBEBtF RioPAtH and sufl— a Rhuiologicil cUuc 
WOMAN S HOSPITAL OF PIULADELPlILA 

Hcvwetpa Ttexe* TA.^•^A*— Tonsdlectomy and ad 

wwdecloiDy 


Tuesday 

COOPER hospital 

[)RASi R Kir .1 iRszsrR Hwsr and «a 3 -z Op« 

HTZ( ER ALD VIERCV Ho'^PITAL 
[:oE.'fEias T McCartby- Rad caJ f ^sto^ectoffiV 
report on three cases of lateral smus ‘broaih^ 
tewerj Treatment of otolaryngolopral cases viiva 
sulphanilanude 

fRA\KFORD HOSPITAL 
ROBtRi AV ATT-i JO Operau't and drv clm«s 
CERMAVTOttV HOSPITAL 

“riA’JS”. 

and dry clirics 
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MOUNT SINAI HOSPITAL 
Aaeom Barlow— 4. Operations 

PENNSYLVANIA HOSPITAL 
A G Fewell — 2 Fundus clinic 

PRESBYTERIAN HOSPITAL 
H M Langdoj: — 2 30 Operative and dry clinics 

PROTESTANT EPISCOPAL HOSPITiVL 
Akdrew Knox: — 2 Operative and dry clinics 

ST CHRISTOPHER’S HOSPITAL 
J B Feidiiak — 2 Squint clinic 

TEMPLE UNIVERSITY HOSPITAL 
Walter I Lillte and staff — r Operative and dry climes 

WILLS HOSPITAL 

J M Griscom, F. C Parker, and T. A O’Brien — 2 
Operative and dry dimes 

Tuesday 

CHESTNUT HILL HOSPITAL 
George E Berner— 2 Operations 

GRADUATE HOSPITAL OF UNIVERSITY OF 
PENNSYLVANIA 

William T Shoemaker — 2 Operative and dry clinics 

HOSPITAL FOR DISEASES OF STOMACH 
George H. Denney — i Cataract cases 

HOSPITAL OF UNIVERSITY OF PENNSYLVANIA 
F H. Adler — 10 Dark adaptation 
F, H Adler — 2 Operative and dry clinics 

JEFFERSON HOSPITAL 
C E G Shannon— 2 Operative and dry dimes 

PHHYDELPHIA GENERAL HOSPITAL 
C R Mullen — 3 Operative and dry clinics 

PROTESTANT EPISCOPAL HOSPITAL 
N M BriNKErhoef — 2 Operative and dry clinics 

ST CHRISTOPHER’S HOSPITAL 
J B Feldman — 2 Sqiunt dime 

ST JOSEPH’S HOSPITAL 
Thomas A. O’Brien — 2 Operative and dry dimes. 

ST LUKE’S AND CHHDREN’S HOSPITAL 
F C Peters, S H Brown, and staff — 9 Operations, 

ST MARY’S HOSPITAL 
F A Murphy — i Operative and dry clinics 

TEMPLE UNHLRSITY’ HOSPITAL 
Walter I Lillie and staff— i. Operative and dry dimes 

WHLS HOSPITAL 

Louis Lehreeld, W S Reese, and C R Mullen— 2 
Operative and dry clinics 


Wednesday 

BRYN MAWR HOSPITAL 
T Delorme Fordyce — 2. Operative and dry clinics 

GERYIANTOIW HOSPITAL 
Carl Williams and Albert Sautter — lo. Operations 

GRADUATE HOSPITAL OF UNHERSITY OF 
PENNSYLVANIA 
L. C Peter and staff — 2. Operations 

HOSPITAL OF UNRH:RSITY OF PENNSYUVANI-A 
F. H Adler — 2 Operative and dry clinics. 

JEFFERSON HOSPITAL 
C E G Shannon — 2 Operative and dry clmics 

LANKENAU HOSPITAL 

Perce DeLong and William Creighton — i Operative 
and dry clinics 

PROTESTANT EPISCOPAL HOSPITAL 
Andrew Knox — 2 Operative and dry dimes 

PRESBYTERIAN HOSPITAL 
H M Langdon — 2 "30 Operative and dry clmics 

ST CHRISTOPHER’S HOSPITAL 
J B Feldman — 3 Operations 

ST LUKE’S AND CHILDREN'S HOSPITAL 
F C. Peters, S H Brown, and staff — 9 Operations 

VTLLS HOSPITAL 

J M Griscom, F C Parker, and T A O’Brien— 2 
Operative and dry clinics 

Thursday 

GRADUATE HOSPITAL OF UNIVERSITY OF 
PENNSYLVANIA 

William T Shoemaker — 2 Operative and dry clinics 
Edmund B Sfaeth — 2. Plastic surgery of eye 

HOSPITAL OF UNIVERSITY OF PENNSYLVANIA 
Edmund B Spaeth — 10 Dry dime 
F H Adlep. — 2 Operative and diy clinics 

JEFFERSON HOSPITAL 
C E G Shannon — 2 Operativ e and dry clmics 

MOUNT SINAI HOSPIT.AL 
Aaron Barlow — 4 Operations 

PHHADELPHIA GENERAL HOSPITAL 
C R Mullen — 3 Operative and dry clmics 

PROTESTANT EPISCOPAL HOSPITAL 
N M Brinkerhopp — 2 Operatwe and drj'' clinics. 

ST CHRISTOPHER’S HOSPITAL 
J B. Feldman — 2 Squint clinic 

ST LUKE’S .AND CHILDREN’S HOSPITAL 
T C Peters, S H Bpovyn, and staff — g Operations 



SURGBR\, G\^ECOLOG\ AND OBSTETRICS 


CERlfANlOWN IIOSIITAL 
11 J UitLnirs C B Owrscs C E Totvson VAmmNE 
^iaCEH anrf Uuu4it I iTirscHtEft— * Operations 
OR.\DU\TE HOSPrr\L OF UNIVERSITY OF 
PENNSYLVANIA 

Ralph Butler and Walter Roberts Operativeaixl dry 
CUVKS 

HVHNEMAVN HOSPITAL 
Charles B Hollis— s Operations 
HOSPITAL OF UNIVERSITY OF PENNSYLVANIA 
Edward J Donnelley and Harry ScBtcDESREic— « 
Operations 

JEFFERSON HOSPITAL 
A T SmtH — g Tonsil cliiuc r binus cLfiic 
JEWTSH HOSPITAL 
H B CoHEV— r Operations 

LANKENAU HOSPITAL 
Ralph Butler RodertJ Hunter acdEDWARoH 
Casipbell— a Operations 

MEMORIAL HOSPITAL 
Ho&acr \\ CLUAus ~i tUdieal mastoid operations 
METHODIST EPISCOPAL HOSPITiVL 
Walter Roberts and staff— j Operations 
MISERICORDU HOSPITAL 
J E Lonus— > DrycUaic Mastoid Surgery 
MOUNT SINAI HOSPITAL 
MoRRia A Wenstein— a Operations 

PENNSYLVANIA HOSPITAL 
WiLLUuHEniON OrauKuvc «od Rouxo L lonco— s 
Op^ntions (Out patient c'm o) 

WiLUAuHensov Kowako Heible andLovisE Sncox 
—a DugoostL* methods in nose and throat cooditMos 
FonARsH Caufbell~ 2 Mastoid operatioos 

PHILADELPHIA GENERAL HOSPl] \L 
BenjauiyH Shusilr— a Laryngeal tuberculosis 
PROTEST ANT CPISCOPAI HOSPITAL 
Allen Bertolet and staff— J Operations 
OrroC IltRSiand staff— 2 Operations 

ST LUKE S AND CHILDREN S HOSPITAL 
GeoRrs Mackenzie Sets Biuiot Witiiw TViieian, 
BEv/Aitrv SncsiER and staff -9 Operations 
ST MARA S HOSPITAL 
E J HolLanb— I Operative and dry cliniis 


TEMPLE UNIVERSITV HOSPITAL 
Matthew S Ersver and staff— 2 Otolo^caJ cl,juc 

tt'EST JERSEV HOMEOPATHIC HOSPITAL 
F S Hallivceb and staff— j Operations 

Friday 

CHILDREN S HOSPITAL 

Eduabo H Campsele— I Sinus infections in children, 
diagnoois and treatment OJ£ patient clmic i Mastoid 
operations 

FITZGERALD MERCA HOSPITAL 
J E Lorres— r Operations • 

HOSPITAL OF UMIV'ERSITV OF PENNbYLAAMA 
Karl M Houser and Harry ScHtLocRBEKc- 2 Opera 

PENNSYLVANIA HOSPIPAL 
TnOJttS Gowen and He«v A MriiEs— 2 Operations 
(out patsert cUwc) 

TnostAS GoheK and Edmard J Gouca— r Diagnostic 
oiethotls in nose and thiuat conditions 
lAioWU GonTN and Wiluau DANEHOUEg— 2 Opera 
tions Tonsil sad mastoid 

PHILADELPHIA GENERAL HOSPITAL 
David N HtsiK— a Operatise and dry elisics 
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